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Abstract

Many young people who are mistrezied by an adull victimized by bullies, criminally assaulied, or who witness domestic violence react 1o this violence
exposure by developing behavioml, emoticnal. or learning problems. What is less well known 15 thar slbverse experiences like violence exposurs can lead
1o hidden physical alierations inside a child’s body. alterations that may have adverse effects on life-long health. We diseuss why this is impenant for the
fizld of developmental psychopathology and for society. and we recommend that stress-hiclogy research and interventien scisnce join forces (o tackle

the problem. We examine the evidence base in relation 1o stress-sensinve measures for the body (inflamunatory rescrions. lelomere erosion, epigenenc
meshylation, and gens expression) and be2in | menial disorders, neuroimaging, and nevropsychological testing ), We also review promus:ing mierventous for

famtlics. couples. and children that have been designed to reduce the effects of ehildhox

vinlence exposure, We mvite intervention scientists and sress-

bology researchers 1o coliaborate in adding smess-biology measures to randomized clinjeal trials of interventions intended o reduce effecis af violence

exposure and other traumas on young people.

Everyone knows violence is bad for children and adolescents.
It is harmful for themn to be mistreated or abused by an adult,
to be victimized by bullies, o wimess serious domestic vio-
lence. or to be eriminally assauited, Many young people
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who are exposed to violence react 1o this adverse experience
by developing behavioral, emotional. or leaming problems.
What is less well known is that adverse experiences such as
violence exposure can also lead to hidden physical alterations
inside achild’s body. This article discusses why this is impor-
wnt for the field of developmental psychopathology and for
society, examines the evidence base, and recommends that
siress-biology research and inlervention science join forces
to tackle the problem.

When a child experiences violence, adults tend 1o focus on
the child’s learning in school and anxiery, depression, or ag-
gressive reaciions because these are pressing psychological
needs after the child is restored 1o safety. However, racent re-
search indicates there is also room for concern about less visi-
ble adverse effects on a child’s physical health for decades
into his or her furure (Krug, 2002; Lupien. Paulozzzi, Melan-
son, Simon, & Anas, 2009; Shonkoff, 2012; Shonkoff. Gar-
ner, & the Commitiee on Psychosocial, Developmental, and
Behavioral Pediatrics, 2012). These hidden effects are under
study in stress-biology research, a mulddisciplinary research
arza that is rapidly gaining ground because of advances for
measuring stress-sensitive  biomarkers in young people.
These biomarkers are interesting because in midlife adults
these same biological alterations are known o be associared
with elevated risk for hearnt disease, metabolic diseases, im-
mune diseases, swoke, and even dementia (Danese & McE-
wen, 20120 Miller, Chen, & Parker, 2011; Taylor, Way &
Seemnan, 201 1). Siress-biology research asks what biological
{and psychological) allerations to brain and body can account
for the long-term connection between a stressful childhood
and il health that only emerges 40 1o 70 years later? What
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is il that changes? Here we look at potential changes in ofien-
studied indicators of the health of the body {inflammatory re-
actions, telomere erosion, epigenetic methylation, and gene
expression), and brain (mental disorders, neuroimaging, and
neuropsychelogical testing).

Why is it important to know that stressful experiences dur-
ing childhood might start a child on the long road to heart dis-
ease or dementia? This informaton is importamt for develop-
mental scientists because it opens the door to early
preventon, which is imperative today because of current
demographic shifts. Life expectancy is growing longer and
longer. Demographic trends suggest the possibility thart the
current generation of children will live an average of nearly
100 years (Vaupel, 2010). Policymakers and citizens are con-
cerned thal these many exira years of life should be healthy,
productive, and enjoyable. not ¢xtra years of disease, disabil-
ity, and dependence on others. Past medical research has
shown that treating adull patients after they have coniracted
illnesses such as cardiovascular disease, diabetes, or demen-
tia generally does not fully restore their quality of life (Jans-
son, 2005; McGili & McMahon, 2003: Wellcome Trust,
2006). Therefore. the hope of increasing children’s lifelong
productivity. health. and well-being calls for research to iden-
tify prevention targels that can be tackled successfully in early
life, well before disease takes hold.

At the same time that Life expecrancy is growing longer for
today’s children. worldwide birth rates are dropping. There
are fewer young people, even in developing nations. Simul-
taneously, baby boomers are becoming senior citizens. The
ratio of young to old 1s shifung heavily toward older people.
The math is compelling: soon each young person who is able
1o work will be depended on to support the healthcare and so-
cial security costs of older people. This is called the suppoir
ratig, and it has been changing alongside the young 1o old
demographic balance, and it is expected o continue changing
worldwide (hup:/en.wikipedia.org/wiki/Potential_suppor-
t_retio). This ratio mcans that children are an increasingly va-
luable economic cormodity. Insuring the lifelong health and
productivity of each child-citizen is becoming more impor-
tant for the world economy than ever before. We want today’s
children to have lifelong good health because we love them,
but we also want them to be able © keep the economy going
and suppon us in our own old age.

Great strides have been made toward designing meatments
that work for children and adolescents who have lzaming.
cmetional, and behavioral problems as well as programs to pre-
vent such problems among children ar risk. However, today
only a small fraction of young people have access to these ef-
fective oeatments and preventons (Mihalopoulos, Vos, Pirkis,
& Carter. 2011; National Research Council and Institute of
Medicine, 2009). If preserving and promoting the psycholog-
ical healilh of children were undersicod to be essental for
worldwide economic security, child mental-health intervention
might well become a key weapon in the fight to improve qual-
iry of life over the entire life course. Public awareness of the
comection berween childhood stress and adult physical health
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and age-related disease has the potential to galvanize poliucal
will toward prevention and treaiment (e.g., see Tough. 2011).
In contrast. we have noriced that lisieners who seem inured to
news of malteated children’s emotional problems are sur-
prised and fascinated when told thar malmeated children have
elevated blood proteins that convey risk for heart disease.

On the 251h annwversary of Development and Psychopa-
thology, there is an upportunity for the field of developmental
psychopathology to bring together two of its soongest scien-
tific themes: stress-biology research and clinical intervention
scicnee. If the hypothesis is true that stressors such as vio-
lence that precipitate psychological problems for young peo-
ple also undermine their lifelong physical health, this would
imply that the burden of adult and late-life diseases could be
reduced by successfully improving the psychological health
of children. First, first examine the evidence that violence ex-
posure causes alterations in stress biomarkers. How gocd is
it? This is not an exhaustive technical review but. rather. an
overview of evidence for causation. Second, we envisage
ways that clinical intervention researchers could incorporate
stress biomarkers into their clinical trals to discover if invi-
dious effects of chlildhood stress can be prevented or even
reversed by psychosocial meatments. We note a handful of
studies that have reported pre- versus postireatment or treat-
ment versus control group differences in suwess-sensitive bio-
logical measures and make recommendations for more such
res¢arch. Readers can find briefmg papers with more in-depth
coverage of the sections of this article at htp:#/www.moffir-
caspi.com/contenvklaus-grawe-think-1ank-2012.

Childhood Violence Exposure

This article focuses on vivlence exposure for four reasons.
First, violence exposure is one of the most common and severe
sources of human stress. Second, the hypothesis is that stress in
general affects health and studying violence exposure in par-
ticular provides a strong test of il. Third, violence exposure
can he measured with fairly good reliability and validity. which
1§ an advantage over many other adversities and soessors.
Fourth, viclence victimization is already a clcar target of pub-
lic-health and law-enforcement preventon effons, as well as
many clinical psychosecial interventon programs, providing
opportunities for research into reversibility of putative effects
of violence on stress biology. For this articie, we defined vio-
lence exposure as personal exposure o physical acts of inen-
tional harm in the first 18 years of life. We considered physical
or sexual malweatment by parents or other caregivers, pbysical
or sexual assault by other adults, exposure 10 parents’ or care-
givers' domestic violence, bullying by peers or siblings. and
violence within the context of an adolescent romantic relation-
ship. These forms of victimization can be defined according to
recent comprehensive reviews (Gilbert et al., 2009) and guide-
lines (Leeb. Paulozzzi, Melanson, Simon, & Arias, 2008).
Other {nonviolent} adversities and forms of auma undoubt-
edly have health implications but were omined (Boyce, Soko-
lowski. & Robinson, 2012).
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Childhood exposure 10 violence aid lifelony healih

Aboul 23% of children expericnee some form of violence
cxposure as juveniles (Kosnen, Roberts, Stone, & Dunn.
2010). A comprehensive review of population-based studies
in developed couniries concluded that §%-35% of children
were physically abuscd and 3%—30% of children were sexu-
ally abused. whereas 1096-20% had witnessed domestic vio-
lence during childhood (Gilbert et al.. 2009). Subsequent na-
tional estimatcs agree. A natonally representative survey in
the Uniled States sought repons of exposure to violence
from children wader age 17 and their parents (Finkelhor.,
Tumer, Ommrod, & Hamby, 2009; Tumer, Finklehor and
Ormrod, 2010). American estimaies for exposure across the
duration of childhood were 20%-29% for bullying, 2%—9%
lor dating violence, 5%~-19% [lor physical malweaiment.
79—33% [lor physical assault, 3%—11% for sexual maitreal-
ment/assaull. and 13%-27% for witnessing adults” domcstic
violence. This survey was repealed in the United Kingdom.
yielding very similar prevalence cstimates (Radlord et al.,
201 1). The World Health Organization World Mental Health
Survey provided estimates from 21 countries based on retro-
spective reports of adulis looking back (o their childhoods.
Physical abuse was recalled by 3%-11% of respondents
wherecas 1%-2% reported conlact sexval abuse and 4%—-8%
reported exposure o [amily violence (Kessler et al.. 2010).
Varying rales are partally due 1o differences between boys
and girls, young children and adolescents, and to varying de-
finitions and ascernainment methods across studies.

Prevalence ratcs thal count victims conceal the lact that
children who are exposed 1o one incident of violenl viclimi-
zation are likely to be repeatedly exposed 1o the same type
of violence. which is termed revicrimizarion. and (0 expen-
ence multiple different types of vicumization, termed poly-
victimization (Finkethor. Ormrod. & Tumer. 2007. 2009).
Furthermore. juvenile victimization increases risk of adult
violenee victimization (Widom, Czaja, & Dutton, 2008).
Such long-term wnultiple-exposure patterns conslilule cuniu-
lative siress experiences that exacerbate viclims® subsequent
mental health outcomes (Appleyard, Egeland. van Dulmen,
& Sroule, 2005; Teicher. Tomoda, & Andersen, 2006). Indi-
vidual variation in these patierns ol violence exposure should
thus also be considered in [ulure rescareh into eflects on stress
biology and health. Despite individual heterogeneity in the
extent of vielence exposure, and variation in the population
prevalence estimales, all sources agree that childhood vio-
lence exposuse is more prevalent than it ought to be and suf-
ficiently prevalent 1o be 1aken seriously as a contributing lac-
tor in population healdh and age-related disease burden.

Heow Good Is The Evidence Thar Childhood Violence
Exposure Influences Siress-Biolagy Measures?

It may seem heartless to challenge the hypothesis that vio-
lence exposure is harmfui 10 lifelong health. as there is a
moral impeérative (0 prevent violence against children. How-
ever, there is also a scientific and societal inperative 10 evalu-
ate threals ro causal inference. Epidemiologists calculate pop-
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ulation auributable fractions 1o estimate how much of the
discase burden in the population could be reduced if certain
causal factors were eradicaicd. For cxample. sornc estimatcs
suggest thal erzdicating childhood adversities could reduce
psychiatric disorders by ncarly 30% (Kessler ct al.,, 2010).
Such estimates are intended 1o inform public policics and
guide intervention efforts. bul . . . the population atiributable
fraction is of most use when Lhe risk factor ol interest is clearly
causally related 1o the end poinl” (Rockhill, Newman, &
Weinberg. 1998). 15 it passible o say thal childhood violence
exposure causes poor health?

Experimental research in nonhuman animals has doeu-
mented thal sess causes allerations in body and hrin mea-
sures. In eontrast, the requisiie evidence for causation in hu-
man children is weaker. Most studies reviewed [ar this
article made an amempt to support causal inference by statis-
tically controlling for other risk factors correlated with vie-
lence exposure (sueh as low sociceconomic status or family
structure) that might have generated abnormal scores on
health measures. Howcver, children exposed 1o malireatment
and violenee are statistical)y likely to experience a wholc host
of additional adversities that couid diminish their healih, and
it is dillicult to contro) for all of them (Cicchetti & Toth.
2003). Worse yet, because children inherit both their geno-
types and environments from their parents. cnvironmentaj
risks such as violence exposure are known to co-occur with
genelic predispositions 10 health oulcomes, such as mental
disorders and neuropsyehological dysfunctions (Jaffee &
Price, 2007). It is not known whether Uiis gene—environment
correlation extends 1o other health outcomes or suress bio-
markers. but we should assume that it does.

Several study designs that could assist with causal inference
are off limits to researchers who study children. For example,
the hypothesized causal effect of violence exposure on health
could be confirmed by expernimental designs exposing children
10 violence (which is unethical) or by longitwdinal designs tak-
ing biomarker measurements before and afier violence expo-
sure 1o use each child as his own control (which is impracucal,
although not impossible). This causal hypothesis could also be
tested by comparing the stress biomarker status of siblings who
are discordant for the experience ol violence exposure. Twins
are particularly good for this contrast, although in most twin
pairs studied as young children when one twin is maloeated
so is the other. As a result of these research limitaions, we
may never be able to rule out the possibility that biomarker ab-
normalities observed in violence-exposed children were
causcd by some other kind ol adversity. Neveriheless, if we ac-
ecpl thai the k&v hypothesis is that ehildhood stwess in gencral
allects health, then sludying violence exposure in particular
provides a reasonable test of this hypothesis, whetheror not cf-
feets can be narrowed to violence per se. The main caution here
is that this field of inquiry is far from being able 1o state how
much of the disease burden in the population could be reduced
it all violence-exposed children were successfully reaed.
Treaiment studies will be useful 10 tackle this quesrion, more
about which appears later in this article.
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The next sections of this article briefly review the slate of
the evidence that childhood violence exposure affects indica-
tors of the health of the hody (inflammatory reactions. lelo-
mere erosion, cpigenetic methylation, and gene expression),
and of the brain (mensal disorders, ncuropsychological test-
ing. and neuroimaging). This set is not exhaustive: for exam-
ple, studies of corntisol (Gunnar & Quevedo, 2007) and
eleciroencephalography (Cicchesti & Curtis, 2005: Pollak,
2005) in maltreatcd children are important bul noi reviewed
here.

Childhood violence exposire and inflaninatory outcomes

Inflammation is part of the innate immune response. a de-
fense mechanism that enables recognition of microorgan-
isms’ antigens. and roggers rapid response against them. In-
Nammation is triggcred by “indueers,” which can be both
exogenous and endogenous (Medzhitov, 2008). Exogenous
inducers include microbial factors and faciors such as aller-
gens, imiants. foreign bodies, and (oxic compounds. Endog-
enous inducers include biological signals produced by
stressed, damaged, or otherwise malfunctioning tissues. In re-
sponse to these signals. the innate immune system develops a
response involving blood vessels, white blood cells, and ihe
so-called acute-phase proleins: the inflammatory response
{(Medzhitov, 2008). A successful inflammaiory response
echieves the elimination of the signals that originaied the re-
sponse. the resolution of the response, and the repair of da-
maged (issues,

If the inducers hecome chronic and the resolution phase
cannot oceur. the othenwise protective. acute inflammaiory
response can become a detrimental, chronic inflammaiory
stale. Because the inflammatory response is nonspecific. it
does nol discriminate between inflammation inducers (e.g..
invading microorganisms) and surrounding tissues. Collat-
eral damage during chronic inllammatory stales may there-
fore lead 1o significant ussue damage leading Lo age-relaled
disease, such as cardiovascular discase. Type 2 diabeles,
and demcentia (Hotamisligd, 2006: Nguyen, Julien. & Rivesl,
2002: Ross, 1999). In humans. a meta-analysis of longiw-
dinal-cpidemiological studies suggesis that even mild cleva-
tion in plasma inflammation biomarkers, such as C-reactive
protein, fibrinogen, and white blood cell count, predicts ele-
vated risk for cardiovascular discase (Danesh, Collins, Ap-
pleby. & Peto, 1998). Elevated inflainmaiion levels have
also been linked 1o risk for psychopathology {Soczynska,
Zang. Kennedy, & McIntyre, 2012). Although inflammation
has been associated with several psychiatric disorders. a
eausal relation is most established with regard to depression.
where evidence comes from mela-analyses, randomized con-
wolled uials, and expermental animal madels (Dantzer,
O Connor, Freund. Johnson, & Kelley, 2008: Howren. Lam-
kin. & Suls. 2009).

Many experimental [indings from animal models docu-
ment the effects of early life stress on long-term functioning
of the immune systemn and particularly inflammation. Obser-
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vatienal studies of humans also show that juvenile violence
victimization is linked 10 abnormal immune systems function-
ing with elcvated inflammation levels (Danese et al., 2011:
Danese. Pariante. Caspi, ‘Taylor. & Poujton. 2007; Kiecoli-
Glaser el al.. 2011: Shirclift, Coe, & Pollak. 2009: Slopen
et al.. 2010: Surtees et al.. 2003; Widoin, Czaja, Bentley. &
Johnson, 2012). For example, in the Dunedin Study. children
who had been exposed to maternal rejection, harsh parenting,
disruptive caregiver changes, physical abusc or sexual abuse
were almosl twice as likely as nonmalireated children o show
elevaied levels of muluple clinically relevanmt inflammation
biomarkers, such as C-reactive protein. fibrinogen. and white
blood cell count, in adulthood (Danese et al.. 2007). These
findings were independent of the influence of other co-occur-
ring early-lifc adversities, suess in adulthood, adull healih
and health hehavior, and current active infections. Among
12-year-old panicipamis of the UK Environmental Risk (E-
Risk) Longitudinal Twin study, physically maltreated chil-
dren cxpericncing current depression already exhibited ele-
valed inllammaiion levels in childhood (Danese e1 al,
2011). This finding 100 could not be explained by potensial
confounders. such as family socioeconomic ¢ircumstances.
obesity, or currem infections. Another swudy reported that
both postinstituionalized children living in adoptive homes
and children with substantiaied cases of physical abuse sill
residing with their families showed elevated secretory immu-
noglobulin A for herpes simplex virus compared (o controls,
indicating impairment in the acquired immune response that
normally conains the reactivation of this latent virus (Shin-
chiff ct al.. 2009).

This effect ol juvenile violence victimization on inflam-
mation has thus been rcplicated in independent studics. ap-
pcars (o be independent of correlated sk factors, and is pre-
sent when victimization is ascernained prospectively during
¢hildhood. Furthermore, the inflammatory alierations of juve-
nile violence viclims have been observed (o onset in child-
heood and also to be present in adult life. Some studics suggest
that the connections between childheod siress and inflamma-
Llion measures are sirongest among individuals with depres-
sion {Dancsc et al,, 2001, 2008). Because juvenile violence
vietimization could influence long-term discase outcomes
through the mechanism of elevalion in inflammation levels.
reversing the effect of victimization on inflammation could
potentially reduce health burden,

Childhood violence expasire and relomere erosion

Telomeres are the repetitive TTAGGG sequences that ¢ap and
orotect the ends of chromosemes. They play u major role in
regulaing cellular replication and shonen progressively
with each cell division in replicaling human tissues. Upon
rezching a critically shon length, eclls enter a state of replica-
tive arrest called senescence. In recenl years, telomeres have
emerged as a promising new candidate in epidemiological re-
searchy. Shorter telomere length and increased erosion rale are
both associated with higher risk of morhidity and murality
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(Cawthon, Smith, O'Brien. Sivarchenke, & Kerber, 2003:
Elirlenbach et al.. 2009). Studies in animal models have pro-
vided suppon for the predictive utility of elomere length
early in life on the animal’s subsequent lilespan (Heidinger
et al.. 2012). The advent ol high-throughput and cost-effec-
tive laboratory techniques thal measure telomere length. in
buecal cells or peripheral blood eells. opened the gate to
new studies linking shoner telomere length with a broad
range ol risk factors that predict disease morbidity, including
smoking. obesity (Buxton et al., 201 1: Nocdfjall et al., 2008:
Valdes et al.. 2003), schizophrenia (Yu, Chang. Lin, & Cho.
2008), mood disorders (Simon et al., 2006}, and psychosocial
stress (Epel et al.. 2004; Kiecoli-Glaser et al.. 2011).

In the past 2 vears. studies have provided initial suppon for
an association berween childhood siress and telomere length,
Adult panicipants who reporied physical abuse. emotional
neglect. or other adverse life evenis in childhood had signifi-
cantly shorer telomere length, regardless ol key potential
confounding factors such as age, sex. smoking, or body
mass index (Kananen et al., 2010: Kiecolt-Glaser ¢t al.,
2011; O'Donovan, Epelm et al., 201): Tyrka et al,, 2010).
Howcver. one study failed 1o replicate the association be-
tween telomere length and retrospective assessment of phys-
ical and sexual abuse in childhood in a jarge cohon of adult
lwins (Glass. Pans, Knowles. Aviv, & Spector, 20[0). In
the first sudy of children, institutional care was significantly
associated with shorler telomere length in middle childhood
(Drury et al., 2011). In addition. the E-Risk Swudy repored
that children who experienced Lwo or more kinds of viclenee
exposurc showed significantly more (elomere erosion be-
(ween age 5 baseline and age 10 follow-up measurcments
(Shalev et al.,, 2012). This finding provided the first cvidence
that stress-related accelerated telomere crosion between (wo
repeaicd measures (as opposed (0 telomere length ai one
time point) can be observed at a young age while children
are eaperiencing stress and well before they develop poor
healih as adults.

Telomere lenglh measurement is now offered as a diagnos-
tic teol to monitar health and predict disease risk (Wolinsky,
2011). However, recent findings from studies with repeatcd
telomere measurerments indicate caution, becausc the iemporal
process of lelomere erosion is more complex than imitially as-
sumed. For example, elomere length is highly variable across
dilferent age groups, there is significant intraindividual varia-
bility. telomere erosion is inversely conelaled with baseline tel-
omere length. and also. in some individuals, relomeres
lengthen over time (Avivet al., 2009; Epel etal.. 2009), [n ad-
dition, there are controversies regarding the best ways lo mea-
sure telomere length. Finally, another meihodological question
concerns the measurement of telomere length in different (s-
sues (Shalev et al., 2012). Because of cthical difficulties ob-
taining blood from children in the community, most studics
in children have used buccal cells instcad of the peripheral
biood cells more commonly used in studies of adults. This dil-
ference must raisc the question of whether findings will gener-
alize across age and lissuc type. Extreme caution should be
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taken as more research is needed to clanify the mechanisms
that govem telomere length dynamics.

Childhood violence exposure and epigenetic oulcomes

Sitting above the DNA sequence is a second layer ol in[orma-
tion (the epigenome) that regulates several genomic func-
tions, including when and where genes arc actively expressed.
Epigenetics refers 10 the reversible regulation of various
genomic functions, occurring independently of the DINA se-
guence. mediated principally through biochemicai changes in
DNA methylation and chromatin structure. Epigenetic pro-
cesses are essential for normal cellular development and reg-
ulation of gene function {Feinberg, 2010). DNA methylation
is perhaps the best understood among several kinds ol epige-
netie modifieations. Unlike the DNA sequence. which 15
stable and robusl, epigeneiic processes are ollen tissue-
specific, developmenially regulated and highly dynamic. A
growing body ol evidence shows that the epigenome changes
over the life course and is correlated with age. an imponant
observation given that the prevalence ol many chronic disea-
ses increases with advancing age (Bjornsson el al., 2008,
Bocklandl ct al., 2011; Chrstensen et al., 2009: Flanagan
¢l al., 2006; Fraga et al., 20035). There is also mounting evi-
dence that epigenetic proeesses are influenced by [lactors in
the environment. DNA methylation. for example. has becn
shown 1o vary as a [unction of nutritional. chemical. physical,
and psychosocial [actors, Epigenetic mechanisms therelore
represent a potential link between genes and the environment,
and this hypothesis is supponed by observations that mono-
zygolic twins can differ in DNA methylation {Fraga ct al.
2005; Wong cral.. 2010). lt was recently proposed thal epige-
netic mechanisms play a pivotal rote in human health and dis-
ease. with increasing evidence for their involvement across
the broad specetrum of chronic complex illnesscs, including
physical, physiological. and menial disorders (Feinberg.
2010; Petronis. 2010).

Changes in DNA methylation lollowing early life stress
have been associated with long-lerm changes in gene expres-
sion and behavior and there is initial evidence that they con-
tribute to both psychiatric disorders and physiological distur-
bances later in life (Champagne & Curley, 2009: Gluckman,
Hanson. & Beedle, 2007; Rurten & Mill. 2009).

Research using rodent models provides direct evidence for
the rolc of early Life swess on the ¢pigenome; a numbser of de-
tailed revicws have been recently published on this subject
(Champagne & Curley, 2003, 2009). Perhaps the best known
example is a report that vanation in inaternal care in rats aliers
DNA methylation and histone acetylation near the glucocori-
coid receptor gene (nuclear recepror subfamily 3, group C.
member 1) in the hippocampus of the offspring. directly alTect-
ing transcription and subsequent siress responses in adulthood
(Weaver et al., 2004). A cross-fostering design was used 1o in-
fer a causal relationship between maternal care and cpigenclic
differences, and it was also discovered that the changes in
DNA methylation could be reversed using epigenelic drug
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treaunents. Despite simulating research inio the epigeneiic
consequences of early-iife adversity, these seminal findings
await convincing accumulation of positive replication resulis.

Research on epigenomic changes in humans occurring in
response 10 early-life adversity is considerably more limited,
and the resulis are often difficuli to interpret given the biolog-
ical. technical and mecthodological issues inherent in how the
studies have been implemented (Beach. Brody, Todorov,
Gunter, & Philihert. 2010; Heijmans & Mill, 2012: McGo-
wan et al., 2009; Tyrka, Price, Marsit. Wailters, & Carpenter.
2012). The few human studics are all characlerized by rela-
tively small ehanges in DNA methylation. and the biological
significance of these changes is yet 10 be established. Of par-
ticular interest are reports of differential DNA methylation in
genes related 1o immune function and inflammation in posl-
trauninatic stress disorder (PTSD patients: Smith et al., 2011:
Uddin et al.. 2010).

Although there is mounting intcrest in cpigenetic epide-
miotogy, the field is stll in is infaney. Speeific research
into the epigenetic consequences of childhood violcnce vie-
timizauon in humans is lacking. alihough research using ro-
dent models suggests potential links between early-life adver-
sity and epigenomic plasticity. To date, virtually all rescarch
into the epigenetic consequences of early-life adversiiy has
focused on DNA methylation changes near a prion candidaie
genes thoughl to be involved in mental disorders, stress-re-
sponse pathways. or neural plasticity. It is therefore unclear
how applicable the rosulls are for undersianding physical
health. However, recent advanees in genomic technology
make it feasible 1o undertake unbiased whole genome-scale
studies of DNA methylation in response to early-life swessors
such as violenee viclimization. As research slarts to identify
epigenetic changes relating 1o carly-life adversity and physi-
eal health, it will be imponant to question cause and effect:
disease-associaled differentially methylated regions may
arise prior o iliness and conwibule to the disease or could
be a seeondary effect of the disease process, or of the medica-
tions used in ireatment {Heijmans, Tobi. Lumey, & Slag-
hoom, 2009). It may be difficult (perhaps impossible) 1o ob-
lain causal evidence linking childhood trauma 1o altered
DNA methylalion and subscquent disease, given the cthical
issues involved in implementing causal study designs. Large
longitudinal epidemiological cohorts are an ideal resource for
epigenetic research, but in such studics whole blood or buccal
cells are usually the only biclogical materials archived, which
is problematic because DNA melthylation differences could
be confounded by differcnces in the cellular composition of
samples from differcnt lissue sources. Another key quesiion
concerns the extent 1o which easily accessible tissues {such
as blood) can be used 10 ask questions aboil inaccessible tis-
sues sueh as the brain and other internal organs (Davies ctal.,
2012). Finally, because there is a considerable interest in epi-
genetic research in both the scicmific and popular press, it is
imponant that epigenetics should avoid hype and unrealistic
promises and keep in mind thal optimal research methods
are still very much under construction,
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Childhoad violence exposure and gene expression
outcomes

Peripheral blood gene expression is an interesiing recent de-
velopment in siress biomarker research, with oppormunities
for hoth hypothesis-driven research and for hypothesis-free
discovery (Sunde. 2010). Blood cell mRNA ¢xpression can
be measured either through the candidate-gene approach,
that s, in one gene al a time. through the whole genome tran-
seriplomic approach using array systems. or through the si-
multaneous analysis of 30 to 100 relaied genes seleeted to
represent a biological system (Sunde, 2010). Two main bio-
logical systems involved in 1he stress response, the hypothal-
amie-piluilary-adrenocomical (HPA) axis and the inflamma-
tory system. have been the focus of a small number of studies
in humans that have examined peripheral blood gene expres-
sion following exposurc o severe swessors. These studies
have tended Lo examine adult patients with PTSD or other
siress-related forms of psychopzathology who had experi-
enced recent traumatic stressors, such as the events of 9/11.
military combat, or assault (Mondelli et al.. 2011: Sarapas
etal.. 201 11 Segman ct al., 2005 Yehuda et al.. 2009). Other
studics have identified gene expression diflerences associaied
with more chronic adverse experiences, such as maternal sep-
aration in rhesus monkeys (Cole etal., 2012) or poverty, long-
term caregiving. and loneliness in humans (Chen, Miller. Ko-
bor, & Cole. 2011: Miller e1 al,, 2008; Miller, Rohleder, &
Cole. 2009: O'Donoran et al.. 201 1), The emerging literature
indicates a role for gene expression in mediating the effects of
siress exposure on the immune system and the sympathelic
nervous system. However, studies of children linking gene
expression 1o violence exposure ae few (Labonié et al.
2012). This research arca is yet 10 be devcloped.

Childhood vialence exposure and mental health outcornes

Although mental health is not a dircet stress-physiology mea-
sure. we include it here because it is one indicator of the
health siatus of the brain (Lupien et al.. 2009), and cvidence
is mounting that mental disorders involve physiological
changes. such as elevated inflammation (Soczynska. Zang.
Kennedy. & Melntyre. 2012). Moreover, sonie research sug-
gests that violence exposure has ils greatest effects on future
health among the subsel of violence-exposed individuals
who develop menial disorders following violence cxposure
(Danese et al.. 2008. 201 1; Heim ¢t al.. 2000: Vythilingam
el al., 2002). The disability caused by psvehiatric disorders
is growing. panicularly in developed Western nations. where
ihe burden of communicable diseases is now reduced and
psychiatric conditions account for over 40% of all years
lived with disability according to the Weorld Health Repon
(World Health Organization. 2001). Associations between
childhood victimization and adult mental disorders have
been rzpored in relation to exposure to domestic violence.
physical abuse. sexual abuse, emotional abuse, and neglecl
(Kessler et al., 2010). Research has also challenged ihe
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view that bullying victimization is harmless by showing that it
increases the risk of psychiatric problems (Arsencault, Bowes,
& Shakoor, 2010: Fisher, Moffuc et al.. 2012; Fisher, Schre-
jer. et al.. 2012: Winsper, Lereya. Zanarini. & Wolke, 2012).

Taken together, the cvidence shows that childhood vio-
lence vicumizalion is associated with risk for (a) many differ-
ent hinds of psychiatric disorders, (b) comarbidity, (c) unfa-
vorable course of illness, and (¢) puor rreatment response. It is
difficult 1o ideniify a disorder to which childhood victimiza-
tion is not linked. Tt is signilieantly associaled with mood dis-
orders. anxiely disorders, behavior disorders. and substance-
use disorders and with an individual having more than one of
these disorders simullaneously (Green et al.. 2010: Kessler
et al., 2010: Seott. McLaughlin, Smith. & Ellis, 2012). A re-
cent discovery is that childhood violence victimization is also
linked to schizophrenia psychosis. and psychotie-like symp-
toms (Arseneault et al.. 201 1: Toth, Piekreign Sironach, Ro-
goseh. Caplan, & Cicchedi. 201 1; Varese etal.. 2012). In re-
lation to course of illness, a meta-analysis revealed thal
childhood maltreaiment predicts an unfavorable eourse of de-
pression, as defined by both recurrence and persistence
(Nanni. Uher, & Danese. 2012). Less evidence is available
about the course of other disorders. but in analyses under-
taken for this article in the Dunedin study. childhood mal-
mreatment significantly predicted a more recurrent course of
major depressive disorders, anxiety disorders. alcohol-depen-
dence disorders. and drug-dependence disorders. In relation
1o lreatment response, a meta-analysis of clinical tials weat-
ing depression showed that childhood maltreatment was asso-
ciated wilh clevaied risk of nonrespense or relapse during
weatment (Nanni et al., 2012).

How good is the evidence and how stiong is the conncc-
tion? As usual, il depends on study methodology. Today,
ehildhood violence exposure is a widely accepled cause of
psychiainc disorder. However, (his is a recent historical de-
velopment. Thiny years ago, childhood malireatment was
not included in most etiological theories of memal disorder.
in part because many forms of malireatment were considered
Lo be toe rare to account for population prevalence rates of
psvchiatrie conditions. For this reason longiludinal-epidemi-
ologieal studies launched as late as the 1970s did not system-
atically inquire about violence exposure. As aresull, mueh of
our infarmation linking childhood violence victimization 1o
adult psychiaric disarder relies on unwell adulis’ retrospac-
tive reports of their victmization years in the past. a method
known to introduce bias (Susser & Widom, 2012). The dan-
gers of rerospective data are known: normal forgetting, revi-
sionist recall. bias by respondents’ knowledge of subsequent
disease outcome. hias from respondents™ cognitive dysfunc-
tion or altered mood. and (elescoping of recalled events. De-
spite this reason for caution, persuasive studies with prospee-
tive measures of violence exposure. and studies of sibhings
discordant for violence. have tended to confirm that child-
hood violence exposure leads to poor mental health in adoles-
cence and adulthood (Arsensaull et al., 2010; Gilbert et al..
2009: Kendler ct al., 2000: Nelson et al., 2002). However,
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in general, reliospective viclimization is more strongly asso-
ciated with disorder than prospective viclimization, a dilfer-
ence that is evident in within-study comparisons as well as
in beiween-siudy comparisons (Gilbert et al., 2009: Susser
& Widom, 2012; but see Scott et al,, 2012). As such. it is
wise to be cautious when estimating how much of the psychi-
atrc disease burden in the population could be reduced if all
violence-exposed children were successfully treated. Finally,
although violence viclimization is a polent risk factor [or de-
veloping psychiairic disorders, there are marked individual
differences in response and many children who are victimized
remain healihy (Ciechetti. 2013: Cicehenti & Rogosch, 2009).

Childhood violence exposiire and neuropsyehological
heaith outcomes

Neuropsychological tests are sensilive indicators of integrity
of the brain and its mental funetions. An aggregale of an ind:i-
vidual's neuropsyehological abilities (the 1Q) is a proven reli-
able predictor of life-long heallh. ail-cause morbidiry, lae-life
frailty. and early monality {Deary. Whiteman, Starr, Whalley.
& Fox, 2004: Cotfradson, 204-4). Moreover. the [Q is the best
predieior of life success outcomes that enhance midlife health:
cducation, occupational awainment, and job performance
{Schmidr & Hunier, 2004). A bird’s-eye view of theory link-
ing childhood stress to brain health includes a sequential chain
in which early-life ehronic stress disrupts the homeoslasis of
stress-biology svstems (including inflammation and HPA-
axis hormones), which in tum dismpts normal development
ol brain structures, which in tum produces observable deficits
in stress-exposed individuals’ esied leaming, memory, and ai-
tention capaciues (Danese & McEwen, 2012; McEwen. 2012:
Sapolsky, 1996). All of these Lheoretical steps in the causal
chain have been well worked oul in animal siress research, par-
ticularly in rodent models {(Millan et al.. 2012: Shors. 2006:
Teicher, Tomoda, & Andersen, 2006).

A handful of studies have compared malweated ehildren to
comparison children and detecled deficits in the omnibus IQ,
as well as 1es1s of memory, executive functions, aitention, and
concentration (reviewed in Wilson. Hansen, & Li,2011). The
hallmark longitudinal follow-up of 413 oflicially substanii-
aled child malirealment vicims showed that as adulis they
scored on average 10 IQ points below matched controls
(Perez & Widom, 1994). Chronicity of exposure is important:
astudy of 1,777 children registered with Child Protective Ser-
vices reported that children victimized chronically across
muitiple years had lower 1Qs than children who were silua-
lionally malueated (Jaffce & Makavich-Fong. 2011). In
the E-Risk Longjtudinal Study of a nationally representative
UK birth cohortof 2,232 children. physieal malueaument, fre-
quent bullying victirnization, and domestic violence exposure
were each independently associaled with a gencral neuropsy-
chological deficit of 4 to 8 1Q points (Jaffee, Caspi, Moffin,
Polo-Tomads, & Taylor. 2007: Koenen. Moffiu, Caspi. Tay-
lor, & Purcel. 2003). In analyses underiaken for this article
in the Dunedin longiwudinal study. malreated children scored
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on average 5 1Q points lower than cohort peers as adelescents,
hut when the same children were retested 25 years later the
deficit had worsened Lo 8 points. and neuropsychological test-
ing revealed that formerly maltreated children had delicits in
working memory, visual-spatial perceptual reasoning, and
verbal comprehension as lare as age 38. Disrupled homeosia-
sis of stress hormone and inflammatory systems is thought 10
alter the brain development necessary [or healthy neuropsy-
chological functions. suggesting the hypothesis that treat-
ments able to reestablish homeostasis in these systems may
enhance mental abilities.

Childhoad violence exposure und nenroimaging ouicomes

Neuroimaging measures allow inferences about the siructursl
and/or funcrional integrity of the brain. Structural measures
such as the size of specific brain regions and volume of
grey and while matler are assessed with strucibral magnetic
resonance imaging {MRI). In contrast, functional MRI
(fMRI1) relies on changes in the blood oxygenation level as
aconsequence of neuronal activauon and thus measures neu-
ronal activity indirectly and with a delay of several seconds
but with a high spatial resolution. Participanis in [MRI studies
are typically administered lasks to measure brain activation.
Posilron emission tomography measures changes in the blood
flow to reveal active brain regions. Diffusion tensor imaging
ascertains integrity of white malter tracts connecting brain re-
gions. A considerable number of neurcimaging studics using
these technologies have invesligated associauons with child
maltreatment. Because of challenges in undertaking neuro-
imaging of young children, most studies have examined adult
patients with trauma-related psychiairic conditions (e.g., An-
dersen & Tomada, 2008; Wenjger & Lange. 2008), or adults
who retrospectively reported malireaiment (e.g.. Cohen &
Grieve.. 2006; Dannlowski & Stuhrmann, 2012). Because
of the difficully of westing children with funcucnal activation
paradigms, most siudies of children have rcported only strue-
tral MRI measures. Two recenL excellent and comprehen-
sive reviews have summarized and critiqued the neuroimag-
ing literature on child viclence exposure (Harnt & Rubia
2012; McCrory, De Brito. & Viding, 2010), conciuding
that structural and funciional findings have consistently ap-
peared in the circuitry of the frontal and limbic regions of
the brain, which include siructures such as the hippocampus.
amygdala, sniaum, prefrontal conex, orbitofrontal conex.
and anterior cingulate gyrus.

Cenain notable pauerns have emerged from the many
imaging studies reported. The hippocampus has becn a struc-
ture of special focus because animal models have shown that
stress-induced high levels of glucoconicoids over prolonged
periods of time can impede hippocampal developmem znd
impair memory. A meta-analysis of structural imaging siudies
concluded that hippocampal volume is smaller in adults re-
porting a childhood malireatment history bui not in maltreated
children, prompting the hypothesis that childhood stress may
cause abnormal hippocampal development that only becomes
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deteciable in the mature bruin (Woon & Hedges, 2008). A cau-
tionary note has been raised by the finding that hippocampi
were small in npontrauma-cxposed monozygotic twins of
PTSD patients. suggesling the possibility that inheried small
hippocampal volume anledates tauma exposure and poses
risk for PTSD (Gilbenson et al.. 2002). The amygdala has
also been a frequent subject of study, because it is involved
in (ear conditioning and negative emouonality, and research
suggests siress can enlarge it (Davidson & McEwen, 2012).
Although there are a few functional findings, a meta-analysis
did not yicld consistent siruciural differences in amygdala vol-
ume (Woon & Hedges, 2008). Another brain suucture that has
received much atlention in studies of maltreaiment 1s the pre-
frontal comex, of intercst becausc it malures larc and may thus
be especially vulncrable 1o early siress and because 1t 18 1n-
volved in emotion rcgulation. Structural abnormalides in
this region have been reported for mahreated juvemles (An-
dersen & Tomada, 2008: De Bellis & Keshavan. 2002: Ed-
misten et al,, 2011 Hanson e al.. 2010), as have a few func-
tional findings. This litcruture also contains scatlered findings
involving the cerebsllum (De Bellis & Kuchibhatla 2006),
white matter tracts {e.g.. De Bellis & Keshavan. 2002). and
other brain areas in relation to child malireatment.

As acavrion, the neuroimaging literaiure is far from address-
ing the question of causality, as it lacks equivalent measures in
experimental animal models, lacks differential imaging find-
ings among siblings discordant for childhood violence expo-
sure. and also lacks prospeciye studies showing within-individ-
ual change in imaging measures from before o afier violence
exposure. In pariicular, sample sizes are generally far too small
to aliempt including staistical controls for the host of corelated
factors known o be associated with childhood violence expo-
sure and its consequent psychiatric conditions.

Interventions for Childhood Violence Exposure

IC we presume that childhood violence exposure is common and
that it can alter viclims’ stress biology. Lo eventually increase
adult disease morbidity and mortality, the question arises,
what might be done about this? Prominent questions concern
prevention and reversibifity. Can physical harm 1o body and
brain be reduced by family prograns that prevent chiidhood
violence exposure? Can harm be reversed by individual psy-
chosocial treaiments that reverse (he psychological sequelac
of malireatment? In this section we brefly note interventions
that have been scientifically tested and declared promising for
preventing or reversing outcomes of psychologieal harm. Qur
suggestion is that siress-biology measures ought 10 be added
to wials of interventions like these. 10 test whesher they might
also prevent or reverse physical harm o body and brain.

Interventions for children wiho have experienced violence-
refated rauma

Several reviews have evaluated psychological intcrventions
for postiraumatic reactions in children, including but not lim-
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ited Lo violence-induced rauma (Cohen, Berliner, & Mannar-
ino, 2010; MacMillan et al., 2009: Pemn, Smith. & Yule,
2000; Robjam & Fazel, 2010; Rodenburg, Benjamin. de
Roos, Meijer. & Sams, 2009; Rolfsnes & Idsoe, 201 1; Stal-
lard. 20006). These postrauma reactions are nol constrained to
PTSD symploms but include a host of emotional and behav-
ioral sequelag (Carmion & Kleter. 2012). The evidence base
has been criticized for the usual methodological shortcom-
ings known 10 bedevil wreatment research (Mikton & Buich-
art, 2009). Neveriheless. meta-analyses and sysiemalic re-
views of randomized clinical (rials identily cognitive
behavior therapy (CBT) approaches as effective, specifically
rrauma-focused CBT (TF-CBT; Kowalik. Weller, Venter, &
Drachman, 2011: Rolfsnes & Idsoe, 2011: Stallard, 2006:
Wethington et al., 2008). TF-CBT combines parent and child
skills-based components within a framework of a mauma
model. These components include psychueducation (infor-
mation aboul 1rauma and rauma reactions). parenting skills
(i.e. behavior management skills), relaxation skills {tlo man-
age physiological reactions 10 rauma). affective modulation
skills (1o manage affective responseés [0 lrauma), cognitive
coping skills (10 explore and discuss connections between
thoughts. feelings, and behaviors). trmuma narative and pro-
cessing (1o cormect cognitive distortions related 1o trauma, 1o
reorganize memories), in vivo mastery of trauma reminders
{to overcome generalized fear related to iraumna), and salety
planning for the fulure. These compaoncents are taught in par-
ailel parent and child sessions as well as in conjoint cbild-
parent sessions. The number of sessions varies between 12
and 16. TF-CBT appears (0 reduce PTSD-related symproms
and general problem behaviors. Recent swdies on TF-CBT
not yei included in meta-analyses or reviews support the pre-
vious conelusions but also add new insights: A rauma narra-
tive is not necessarily needed (Deblinger, Mannarino. Coben,
Runyon. & Stcer, 2011; Salloum & Oversireet. 2012). and
TF-CBT also works with children of different ages from pre-
schoul 1o high school (Nixan, Sterk, & Pearce, 201 2: Scheer-
inga, Zeanah, Drell, & Larrieu, 2011). Other trratments for
violence-cxposed children are under initial evaluation, for ex-
ample. Eye Movement Desensilization and Reprocessing
(Rodenburg et al.. 2009) and Narrative Exposure Therapy
for Children and Adolescents (Robjamt & Fazel. 2010).

Interventions for families o reduce childven’s violence
exposire

In addition 10 interventions that dircctly treal child victims,
there are a number of other psychosocial interventions avail-
able 1o enhance children's psychosocial adjustment in the
context of violence exposure, by working with parenis, or
with parents and ehildren tagether. These include interven-
tion programs intended to reduce violence exposure and pre-
vent child maltreatment by providing education and supervi-
sion o parents of very young children. Nurse-Family
Partnership and Early Siart are examples of two homne-visit-
ing programs with tbis aim that have been evaluared as effec-
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tive (MacMillan et al.. 2009). Also among the leaders are in-
terventions Lo reduce sk of child malireaiment by improving
parenting, such as Project Support (Jouriles et al.. 2010) and
Pathways Triple P (Prinz. Sanders. Shapiro. Whilaker. &
Lulzker. 2009: Wiggins. Sofronoft, & Sanders, 2009). and
trealments aiming to swengthen infani-parent attachment in
families at risk for malireatment (Ciccheni. Rogosch. &
Toth, 2006). For example, Project Support is a family inter-
vention lo provide instrumental and emotional support Lo
mothers and tcach them child-management skills. Il was orig-
inally developed 1o reduce conduct problems in children from
families using domesiic violence shellers. As another exam-
ple. pareni—child interaction therapy (Chalfin et ai., 2004:
Chaffin. Funderburk. Bard. Valle, & Gurwitch, 2011) works
with both Lhe violence-exposed child and 1he (nonoflending)
parent, aiming to improve parental skills and motivation and
enhance pareni—child interactions. This 15 aecomplished by
direcl coaching of parents and direct practice of skills in dya-
dic parent—hild sessions. Preliminary evidence points to the
signiticance of an additional module (six motivational ses-
sions) whesn working with familics in child welfare for child
malireatment.

The Triple P sysiem was evalualed using acluster design to
randomize eighteen counties in South Carelina to cither Triple
P’s social learning-based pmgram or 10 a care-as-usual control
condition. Following intervention. the Triple P counties ob-
served lower rates of found cases of child malireatmient, hospi-
walizations and injuries due (o malreaiment, and out-of-home
placements due to malwreaiment {Prinz et al., 2009). Ths
was the {irst lime a public health parenting intervention has
shown positive population-level eflects on child maluearment
in 2 randomized design with county as the unit of random as-
signment. Borh experimental and clinical research have dem-
onstrated that structured parenling programs are among the
most efficacious interventions available io promotc the mental
health and well-being of ehildren, particularly in families who
are at risk of malweatment (Mihalopoulos etal.. 201 1; National
Research Council and Insiitute of Medicine, 2009).

Interveniions for couples 1o reduce children's violence
exposire

Children are psychologically harmed by exposurc 1o inlimale
partner violence between adults in their lives. as well as by
conflict between their parents (Bueller et al.. 1997: Cum-
mings & Davies. 2010). Morcover. research has furlher
shown that intimate partner violence among adults coincides
with physical maltreatment of chitdren in the home at rales far
beyond chance (Osofsky, 2003: @verlien, 2010; Taylor, Gu-
terman, Lee, & Rathouz. 2009). Given these two (indings. in-
terventions effective ar strengthening eouple relationships
and reducing couple conflict may also have the unexpected
benelit of reducing childhood violence exposure and psycho-
logical harm. Trealing parents makes sense. because the
younger a child is, the more likely that vietimizanon is perpe-
irated by parents (Finkclhor. 1997).
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Over the last 30 years, approximately 100 clinical wials
have demonstrated the efficacy and effectiveness of cognitive
behavioral couple inlerventions to reduce conflict and prevent
relationship distress and divorce (Hahlweg, Baucom, Grawe-
Gerber, & Snyder, 2010). Although couple programs scem (o
be effective in reducing conflict evidence is lacking that they
are effective after a couple has becomie physically violent, and
thus most programs aim at prevention early in relaionships.
Forexample, skills-based couplcs’ programs, such as Premar-
il Relationship Enhancement Program (Markman, Floyd.
Stanlcy, & Stooras!i, 1988; Markman. Renick. Floyd, Stanley
& Clements, 1993), Premarital Preparation—A Couples’
Leamning rogram (Hahlweg, Markman. Thurmaier, Engl,
& Ecken, 1998: Thurmaier. Engl. & Hahlweg. 1999} or Frei-
burger Stress Preventions Program (Bodenmann. 2004) have
demonsirated effectiveness. Moreover, the Premarital Rela-
tionship Enhancement Program and the Premarital Prepara-
tion—A Couples” Leamning Program couples have shown sig-
nificant, improved outcomes after 3-year [ollow-up. Given
divorce rates of aboul 50% across countries, and knowledge
that couple conflict and scparation/divorce are associaied
with increased sk for children’s viclence victimization.
early inlerventions 10 enhance couples” relationship satisfac-
lion may be an important stralegy to reduce child harm (Hahl-
weg et al., 2010).

Bringing Stress-Biology Research and Clinical
Intervention Science Together

As implied by the title, this anticle invites intervention scien-
tists and stress-biology researchers o collaborate in adding
stress-biology measures to randomized clinical trials of inter-
venlions intended 1o reduce effects of violence exposure on
children. Doing so would i1l two scientific gaps.

The lirst gap concerns a potential benefit for treatment
trials: objective measures of imporiant freatmeni oulcome.
Mosl psychosocial intervention trials collect oniy a narow
sel of oulcome data, limiting themsclves Lo such targeis as
children’s PTSD symptloms, aggression, emotional problems,
school achievement. or related psychosocial measures. Such
asscssments entail methodological challenges. such as the
need for objective ralers who are hlind (0 treatment. In addi-
tion, behavior ratings can be insensitive as change indicators,
and agreement between adult reponers is often weak. In con-
(rast. before- and after-ureatment measures, such as FMRI. in-
flammation. cortisol reactivily. or neuropsychological tests of
attentional vigilance, arc inherently objective and might
prove scnsilive to nealment cffects. In any casc. it is funda-
mentally imponant to find out if psychosoeial interventions
actually can shifi stress-biology indicaiors.

The second scicntific gap concerms a potential beriefit for
siress-biology research: new answers to the thorny question of
causation. Our review above revealed that, although there ic
miuch excitement about siress biomarker research. evidence
of simple association in hutnan children is very sparse, and
therefore. testung for stress-biomarker abnomnalities in sam-
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ples recruited for violence-exposure Lreaunent trials would
add badly necded basic descriptive data. We lurther noted
that ethical and logistical challenges have made it difficult
Lo test whether psychosocial stressors wruly causc allerations
in body and brain measurces in human children: therefore,
the evidence base for causation remains mosily observational.
By themselves, inervention studics thal generate pre- versus
posttreatment or reatment versus contrel differences in chil-
dreu’s inflamrmation, telomere erosion. or executive funciion
by treating viclence exposure would not uncontrovenibly
prove that violence exposure damages health (jusi as reduc-
ing fever wirh aspinin does not prove that aspirin deficiency
causes fever). However, imervention trials with random as-
signment could add now-missing experimental cvidence 1o
augmenl causal inference. Some challenges 10, and the con-
siderable bemefits of, integrating biclogical measurernents
into imerveniiou studies have been discussed previously
(Cicchewi & Gunnar, 2008). A very small number ol vio-
lence-related ueatment (rials have already incorporated
stress-biology mcasures, and we intceduce examples of
them below. The next section also makes recommendations
for research designs.

Treatmens wials incorporaiing stress-biology measures

At least two reports of successful small-scale clinical trials of
interventions for maltreated preschool children have reported
that. or average, treaument normalized levels of the stress hor-
mone conisol (Ciccheui. Rogosch Toth. & Sturge-Apple.
2011: Dozier, Peloso, Lewis, Laurenceau. & Levine, 2(K8:
Fisher. Gunnar, Chamberlain, & Reid, 2000). In addnicn,
one neurcimaging study compared psychoeducational and
cognitive behavioral group treatment versus usual meatment
tor maluwealed children with PTSD. Treatment induced
changes in the activation of the anteror cingulate gyrus and
insula thal were delected by fMRI during a Siroop intcrfer-
ence task., The changes were interpreted as reflectuing in-
creased seleclive allention and lower emorional arousal afier
reatment (Thomaes & Dorrepaal, 2012). There is al<o evi-
dence from ncuroimaging studies in adults that reaiment of
PTSD induces changes in brain lunetion on fMRI (e.g., Fel-
mingham et al., 2007). Finally, a 3-month meditation inter-
vention has been reported to be associated with higher telo-
merase aelivity. whieh could lengthen telomeres (Jacobs
el al.. 2011).

In addition to this small sei of treatment studies. therc are
other inuiguing indications 1hat interventions of varying
types might be able to reverse the effects of violence exposure
on stress biology (Davidson & McEwen, 2012). With respect
10 1elomere crosion, evidence from a genetically modified
mouse model showed that pharmacological activation ofl 1el-
omerase reversed indicators of mouse aging (Jaskelioff eral.,
2011). In human swdies, healthy diet and high social support
aitenvated the relationship between shon telomere lengih and
presence of hean discase (Diaz & Samani, 2010), and reduc-
tion of psychological dismess was associated with increased
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telomerase activily (Daubenmier et al.. 201 1). With respect 10
epigenetic changes. epigenetic discuption is poteniially rever-
sible and thus is a realistic larget for pharmacological and/or
behavioral interventions. Numerous agents have been discov-
ered 1o alier DNA methylation and histone modifications, and
several are being resied in ongoing clinical tials. So-called
epigenetic drugs are being devcloped for a range of disorders,
most notably cancer (Kaiser, 2010). and many currently used
psvchiairic medications have effects on the epigenome (Boks
ctal.. 201 2). One potential obslacle is that drugs that target the
epigenome globally can have unexpected (and potentially pa-
thogenie) eflects on the transcription of genes that are not the
desired target. With respect 10 chronic inflammation levels.
several effective treaiments could reduce them. In an initial
study of rats subjecied to maternal-separation siress, the ex-
pected working-memery deficit was prevented by prophylac-
tic administration of nonsteroidal anti-inllammatory medica-
tion (Brenhouse & Andersen. 2011). Several classes of
medications have anti-inflammatory effects. including the
frequently used nonsteroidal anti-inflammatory drugs. Exo-
genous glucoconicoid hormones are also potent sieroidal
anti-inflammatory drugs, and some antidepressant medica-
tions aiso have anti-inflammatory effects (Miller, Maletic,
& Raison. 2009). Anti-inflammatory effects have been
claimed for dietary omega-3 polyunsaluraled faly acids.
physical exercise, acupuncture, and meditation (Handschin
& Speigleman, 2008: Kiecolt-Glaser et al.. 2010: Oke & Tra-
cey, 2009: Zhang & Spite, 2012). Finally. on¢ study sug-
gested that engagement in cognitively based compassion
raining is associaled wilh progressive reduction in salivary
inflammaiion biomarkers among adolescents in foster care
(Pace etal.. 2012). These polential reversibility effects remain
speculative until replicated. and long-term follow-up will be
required to ascerain whether these changes are maintaned
and translate into improved health ouicomes (Miller & Co-
hen, 2001).

Recommendations for research designs

Unforeseen methodological challenges must be solved along
the way in the course of any new research endeavor. Never-
theless. we offer some stariing recommendaiions for re-
searchers who wish 10 add siress-biology measures 1o ran-
domized clinieal rials ol interventons intended to reduce
effects of violence exposure on children.

First, there are logistic considerations. Allow plenty of time
and face-10-face contacl for intervenuon scienlists and stress
biologists 10 build an cffeciive collaborauve team. These
lwo prufessions conducl science under markedly different
sets of assumptions and can easaly misunderstand each other.
Anticipaie that the usual challenges in relation 1o ethical re-
view, participant recruitment, retention, and informed consent
may be magnified by the addition of biomarker dala collec-
tion. We have found that families and childeen enjoy biomar-
ker dala collection, even blood phlebotomy. and they gener-
ally like the notion that they are engaged in "real science!”
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{However. it can be dilficult to persuade cautious ethical re-
view panels of this in advance.) Plan (o provide extra conli-
denuality protection for biomarker data. Engage the therapeu-
tc stall by insuring they understand the project fully and have
achance to give real input to the design. Learn about tbe logis-
tics ol biomarker data-collection. For example, lor “wet” mea-
sures. there are three scparale stages: iniliat tissue collection.
tissue storage. and later assay. Tissue collection is often ent-
cingly inexpensive, whercas storage space and assays olten
entail larger. hidden costs. Consider the pros and cons of giv-
ing families feedback on biomarker status; they may expect &
lab report, as is typical afier a doctor visit. bul research mea-
sures are different from elinical tests in fundamental ways. Cs-
tabhish in advance what, if any. level of biomarker elevaion
would be sufficiently alarming (o warrant 2 medical referral.
For example. neuroimaging has the potential to delect so-
called “ineidental findings” of neurological diseasc.

Second. there ane design recommendations. Select a treat-
ment protocol that is & good bet, one that already has sirong
evidence of behavior-change cffectiveness. such as TF-
CBT. Do not allow the addition ol biomarker measurement
10 alter or disrupt the treaiment protocol: for example. do
nol have the CBT therapists draw blood samples or give neu-
ropsychological tests. Select a siress biomarker outcome mea-
sure that is likewise a good bel, one that has strong a priori evi-
dence that it is altered by psychosoeial siress, and one that is
capable of changing on a time scale thar fits the intervention.
Common sense recommends starting with biomarkers that arc
inexpensive. noninvasive, repeatable. and low tech, Learn
about the distribution of the selected biomarker across age
and sex, and recruit a sample that can mitigale or accommo-
date any such heterogeneity. Recruit a sample of padents (o
be randomly assigned (o trealment versus contiol who have
well-characterized and documented violence-¢xposuse histor-
ies. Onc element that requires thought {and more informative
darta) is whether (o enroll in inlervenuon research only the sub-
set of violence-cxposed young people who exhibit consequent
mental hezlh difficulties. as opposed 10 any violence-exposed
young people. Administer psychosocial measurements and
biomarker measurements at the same time. Take a baseline
biomarker measure before randomization, 10 avoid contami-
nating baseline with the patienis” knowledge of their group as-
signment. Repeat biomarker measures frequently, at least at
baseline. start, midpoint, and discharge, to allow [or ascertain-
mem of trajectories of change across ihree or more measure-
ment points. Use a care-as-usual conwol condition instead of
wait-list controls who are eventually given the treatment, as
care-as-usoal controls cnable a long-lerm follow-up compari-
son. Discuss the potential reputational costs of null findings to
both intervention scientists and siress biologists and agree in
advance how any null findings will be reported.

The need for guiding theon

Many fundamental questions of a theoretical nawre need
o be answered to explain how, and how much, childhood
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victimization contributes to health problems across the life-
span. Allhough a thorough treatmem of theory is beyend
the scope of this anicle, we point to 1wo key areas in need
of theory development (Miller. Chen, & Cole. 2009). One
key theoretical question has o do with the natwre of violence
exposure itself. Are all forms of victimizauon (hullying. mal-
trealment, domestic violence) expected to have the same con-
sequences for health? If so. theory must speeify a psychobio-
logical commeon denominalor these exposures share, perhaps
a generic cognitive appraisal of threal or enhanced perceptual
sensitivily 1o threat-relaled cues. [f not then perhaps what is
especially damaging for children’s biological systems is the
profound violatian of rust that follows parental maltreatment,
the social rejection inherent in chronie bullying, or persistent
fears about safety that accompany exposure 1o adult domestic
violence, However, il would be necessary to explain what
mechanisms allow different exposures (o produce similar
(or different) physiological effects. This issuc becomes
even more important when asking whether or nol mecha-
nisms (oliowing violence exposure differ from those arising
from other adversities, such as poverty or parental loss.
Another key theorctical question has to do with mind-body
mechanisms. How does violence get under the skin, al the
level of tissucs and organs, to push torward the pathogenesis
of disease? Thanks 1o many years of research, it is known, in
some detail. how (hreats that emanate in the social world ac-

Reflerences

Anderen, S.. & Tontada, LA (208 ). Preliminary evidence for sensitive pe-
rieds in the effect of childhoed sexval abuse on regional brain deveiop-
meat. Journal of Newropsychigiry & Climieal Newroscionee, 20, 292-
M.

Appleyard, K.. Egelund. B., van Dulmen, M. H. M., & Sroufe, LA (2003),
When more i not better: The role of cumulative risk in child beluvior
outcomes. Journal af Child Psychiotogy & Psychiarry, 46, 235-2435,

Arseneaull. L., Bowes, L., & Shukoor, S, (2010). Bullying vicrimization in
youths and mentai health problems: “Much ado abeut notking™” Povchio-
logical Medicine. 40. T17-729.

Arsenzaull L.. Cannon. M.. Fisker, H. L., Polunczyk. G., Moftin, T, E.. &
Caspi, A {2011) Childhood rauma and children’s emerging psvehotic
symptoms: A genelically seusiuve longinsdinal cohort snudy. American
Journal of Psyohiatry, 165, 63-72.

Aviv, A, Chen, W.. Gardaer, J. P, Kimura. M.. Brinzacombe. M., Can, X,
er @l (2009). Leukocyte telomere dynamics: Longitudinal findings
among young adults in the Bogalusa Heant Study. Amertoun Journal af
Epideunislogy. 169. 323-329.

Barker. . L (19921, Feral and infani origins of adult disease. Lozdon: Brit-
ish Mediczl Journal.

Beach, S R, Brody, G. H.. Todorov, A AL Gunier, T. D., & Philibert, R. A
(2010). Methyintion et SLCOAS is linked to Tamily luslory of child shuse:
An examination of the [owa Adopice sampls, Amencen Jowmai of
icol Generics Part B: Newropsyclitardic Genenes, 1338, 710-7)

Bjomsson. H. 1., Sigurdss Fallin, M. D, Inzary. R A, Aspelund.
T.. Cui. H., er al. (24 dividual change over ume in DNA
methylation with familial clestering, Juwrmai of the American Medical
Associanen. 299, 2877-2883.

Bucklandi, S.. Lia, W., Sebl. M. E.. Sancliez. F. I, Sinsheinier, 1. §.. Horvaii,
S.. et al. {2011). Epigencuc prediciors of age. PloS ONE. 4. el 1821
Bosdenmann. G, (2004). Ver sherupie mir Poaren |Behavior therspy

with couples). Bent, Switzerland. Huber.

Boks, M. P, de Jeng, N M.. Kas, M, J.. Viakess. C. H.. Femandes. C.. Kahn,
R.S.al aJ {2012). Current sistus and funire prospecis for epigenetic psy-
chophamcology. Epigenencs, 7. 20 18

T. . Moffiti and the Klaus-Grawe 2012 Think Tank

tivate the neural circuitry regulating the aulonomic nervous
system and the HPA axis and how the oulflow of these 1wo
systems affects cardiac, vascular. immune. and metabolic sys-
tems. A much thornier issue arises when we consider the lem-
poral features of the connection between childhood vicumi-
zation and adult health. Most mechanistic knowledge of
siress pertains 1o its immediate biological consequences.
There is also some understanding, from work on PTSD, of
how stress systems look in sitations where the precipitating
stimulus has dissipated but a subjective sense of threat lin-
gers. However, the period of incubalion between child mai-
treatment and coronary hean disease is approximately 40—
70 vears. To be successful, rescarch and theory will need 1o
bridge thar temperal gap in a manner that is psychelogically
and biologically plausible. Does childhood violence expo-
sure sel young people on pathways in which cach adversity
begets further adversitics, and the cumulative effects of stress
exposures sustain risk for later health problems. as proposed
in life-course theory (Pollily, Rose, & Kaufman, 2003)? Is
carly-life swress programmed into physiology during a sensi-
tive period of child development in a parmanent, irreversible
manner, as argued in the “fetal origins hypothesis™ (Barker,
1992)? These and other “big” queslions need theorelical
and empirical anention if we arc 10 argue that the population’s
burden of discase could be reduced if all viclence-exposed
children were successfully treated.

Boyee. W. T., Sckolowski. M. T. & Robinson. G. E (2012) Toward a new
biology of social zdversity, Procer 5 of the Naplonal Academy of Sci-
enced, M8, 1714317148, dor: 10 107 3pras 1121262109

Brawhouwse, H C., & Andersen. § L. (201 1), Nonsieroidal anti-tnNammatory
trealment prevenis deayed effects of early Hie stress in rats, Riclogicn)
Psvihiamy, 70, 434=141),

Buehler, C.. Anthieay. C. Knshnakumar, A., Sione. G . Gerard, J.. & Pember-
toe, S, 0 1997). Interparental conflict and youth problem behavioes: A
meta-analysis, Jourma! of Child & Familyv Smdies, 6. 233-247.

Buston, J. L. Walters. R. G, Visvikis-Siest. S.. Meyre. D.. Frogue). P, &
Blakemore. A 1 (20111, Childkood obesiiy s associated with shorer
It-l-.ktx_'}'le telpanere length, Jourm! of Climen! Endocrd v Metubodo-
mics, 96, 15001503,

Carrion. V. @,, & Kleues, H {2102), Treaiment of taumatic stress disorder in
chilgren and adolescents: Assessment aml treatment stalegies. Psveliiui-
ric Times, 29, Advance online publicanon.

Cawthon. R. M., Smitf, K. R, O" Brien. E.. Ssvatchenko. A & Kerber, R. A,
(2003) Association betwzen telomere l2ngth in blond and monality in
people aged 60 years or older Lancer, 261, 393-395,

Chaffin, M., Funiderhaurk, B.. Burd, D, Valle, L A, & Gurwitch, R. (20111, A
vombined motivation and parent-child intection therapy package ne-
duces child welfare recidivism in a rundomized dismaniling feld wial.
Joumal of Corsulting & Clinteal Prychology, 79. 84-95

Cmmn M., Silovshy, J. F. Funderbaric B.. Valle, L. A.. Brestan. E. V., &

1, T. «2004). Parent—child intensction therapy with physically

ve pareniss Efficacy for reducing future ahuse reponts. Jasmid of
Cemsulting & Chinical Psychologs, 72. AO0=510.

Champag:e. F A. & Cuiley, J. P 12005). How social experiences infuence
the hhm Current Opinion in Neprobiolugy, 13, T04-709,

Champagre. F A, & Curicy, ). P. (2008 Epigeneiic iechanisms medising
the long-term effects of maternal cane on development. Meurssciency &
Binbehavioral Reviews, 33, 593600

Chen. E.. Miller, G. E., Kobor. M. §.,, & Cole, §. W, (201 1 ). Maermal wurmits
ouffers the effects of low early-life soviveconomic status w1 pro-inflam-
matory sighaling in adulthousd. Melecular Psvchiaery, 16, 729-737



http:f)rhior-.ry
http:hil':re:,:a.nd
http:�rxlmrr....nn
http:Eplgcnd.ll
http:IV81,.rl

Q8

Q9

Q19

Q7

Childhoad exposure io violence and lifelong health

Christensen, B. C.. Houseman. E. A, Marsit, C ). Zbeng, 8., Wreasch. M
R.. Wiemels, J. L..etal (20091, Aging and envirenmenzal exposures alter
nssuesspecific DNA methylaion dependent upon CpG island context
PLoS Geneties, 5, e/ 000602

Cicchem. D. (2013}, Aonual research review: Resilient functicsng in mal-
treaed children Past, present. and future perspectives Jowmmal of
Child Pspefinlogy & Psvefgrry, o0 L TUL 1469-TAE0.3012.02608 x_
mi2

Cicchetn, D., & Cunis, W. J. (2005). An cvent-relaied potenual study of the
processing of affective factal expressions 1n young children who experi-
enced maitreatient during the fint vear of life. Develupme st and Pyyciio-
patholsgy, 17, 641-77.

Ciecheti, D.. & Gunaar, M. R. 12008), Integrating biologice] measunss into
the design und evalustion of prevenlive intervestivns. Developinent and
Psyohapatkalogy. 20. T37-743.

Crecheni. D., & Rogosch, F A, (2001 Adaptive coping uniter conditinns of
extreme siress: Multilevel infloences on the detenninamis of resilicace in
maltreated children, New Directions in Clield and Adolescerr Develup.
ment, {24, 47-59,

Ciechetti, D Rogoseh. F. AL & Toth, S. L. (2006). Fostering secure sttach-
menl in infants in malmesting families through preveniive iniervenions,
Develapment and Psvehopatinlogy, 18, 623-649,

Cicchetti. D.. Rogosch, . AL Toth, S. L. & Swrge-Apple, M. (2011). Nor-
malizing the develupment of conisol regulation in maltreaied mfans
through preventive intervention. Development and Psyehopathology,
23, TRY-800

Ciccherti. D.. & Toth, S. L. (2003). Chald malwrearment Amawal review of
clinreal powcliology (VoL 1, pp. 4094381 Palo Alw. CA! Annual Re-
views

Cohen. §. A.. Berliner, L., & Mannarino, A, (201101, Trauma focused CBT for
children with co-nccuring trauma and beluy jor problems. Child Abuse &
Negleer, 34. 215 224,

Cohen. R., & Grieve. A, S. (2008}, Burly life stréss and morphometry of the
wdultanterior cingulare conex and caudate mecler. Binlogice! Psycliatrs,
59, GT5-4R2.

Colz. $. W., Conu, G.. Arevalo. ). M. G.. Ruggero. A, M., Heckman. ). J . &
Suomi, S J. (2012). Trarscripstonal modidazion of the developing im-
mune sysiem bv eariy life alversitv: Insights from matermal separation
11 eliesis macagues, Manuseopt sabmitted for publication.

Cummings, E M.. & Davies. P. T. (20100 Masitol conflict snd children, An
emodivmal seclrily perspeciive. New York: Guilford Press,

Dansse, A.. Caspi, A., Williams, B.. Ambler. A Svgden, K., & Mika, J.,
et al. (20111 Bological embedding of siress through inflammation pro-
cesses in chilthood. Molfecwlur Povwhiaory, 16, 244246

Dangse, A, & McEwen, B. 8. (21112} Adverse chilidhood eaperiences. allos-
tasis, allostatic lood, and eze-related disease. Phusinlogy & Belvior,
705, 19-39.

Danese. A Moffin. T. L., Panante. C. M. Ambler. A.. Poulion, R & Caspi,
AL (2008). Elevated inflaizmaton 'evels in éepressed adulis with a his-
sy ef childhood malineament. Aadiives of Generad Psuchinine, 65.
409 415,

Danese, A Purionte, C M. Caspr. A, Taylor. AL & Poulton. R. (2007, Child-
hocd ma'meatment predicts aduh inflammation 1z 2 Life~course wudy. Pro-
ceedisgs of the Nettong! Academy of Scivmees, 104, 1319-1324

Danesh, ., Collins. R., Appleby, P. & Peto, R (1998) Association of fibA-
nogen, C-reactive protein, albnimin, or leukecyte count with commary
heant disease: Meta-anulyses of prospective studies. Journal of tie Amer-
iwan Medical Associarion, 279, 1377 1482,

Danalowski. U., & Swhrmuen. A, (2012) Limbic scass, Long-tarm conse-
guences of childhood maltnesiment nevealed by functional and structurl
magelic resonance imaging, Biolugical Psychiorry. 71, 256 393,

Danizer. R.. O'Consor, J. C.. Freund. G. G, Jobnson, R.W.. & Kelley, K. W.
(2(533;. From inflemmation to sickness and depression. When the im-
:;.i'l;ﬁ system subjugates the brain Namre Revires Newsscrence. 9.

Dasbenmier, J., Lin. )., Bizckbum. E , Hecht. F. M.. Kristelier. J.. Masinger,
N.. etal, (2012), Changes in stress. eating, and metzbolic factpns m:r:
tated toclianges i telomerse 2ctivity in a mdomized nuadfulness inter-
vention pilot study. Psyehonewrorndoerinnlogy. 37, 917-925,

Davidson. R. )., & MeEwen. B, 5. (2012). Sucial inltuences on nenruplas-
city: Stress and interventions o promote well-hemg, Namre New-
roscience. 13, 689 695,

Davies. M. N.. Volia, M., Pidsley. R., Lunacn, K . Dixi. A., Lovestore, S..
etal. (2012). Funcional anrotaion of the human brain merhylome 1den-

1631

ifies isspe-apecitic epizenstic vanaion across brain and blood. Genome
Biadags. 13, RA3. doi. 10.11867gb-2012-13-6-r43

Deary. L 1, Whiteman, M C.. Starr. ], M., Whalley, L. 1, & l'ox. I, C
(2002). The impact of childhood intelligence on Later life: Following
up the Scottish mental surveys of 1932 and 1947, Jusimal of Perspnuliny
& Social Psychology, 86, 130-147.

De Bellis, M. D.. & Keshavan, M. S 120021 Brain structures in pediatne
mizjreaunent-relzed posittaumaiie stress disonder A secmdemagnaphi-
cally matched study, Biologicel Psvohiarry, 52, [966-1078.

De Bellis, M. D.. & Kuchibhatla, M. ({006}, Cerebellar volumes in pediatric
mahiregintent-related posttraumanic siress disorder Biolopical Psiohiare,
A1, 697 T03.

Deblinger. E. My
2011). Traunia
pact of the waema nenative and wea
28,67 74,

Diaz. ¥V AL & Samam, N, 1 (20107, Effect of healthy lifesy le behaviors on
the association between leukocyte telomene length wnd comnpary artery
calcium. American Janrnal of Cardivlagy. U6, 659-663

narino, A, P.. Coheu. J. A, Runyon. M K., & Sieer. R. A,
iuve behavioral therapy for chuldren. Tm-
ent length. Depression & Anxieh.

Dozier. M., Peleso. E.. Lewis, E., Laurencean. J P.. & Levme. S. (2048}, EI-
fees of an anachmeni-hased mren ention on the corisol produciion «f in-
fants and woddiers m foster care, Development and Psvohuparholoyy, 20.
845830

; weall, K., Gieason, M. M.. Smyke. A. T., De Vivo, [, Wong. J.
Y., et ab (20110 Telomere Jengtl and carly severe socizl depnvanon:
Linking ewly adversity and celluler aging. Melecular Pevoluarey, 17,
T19-727.

Eduuston, E. E.. Wang, F.. Mazure. C. M., Guiney. 1.. Sinha. R.. Mayes, L.
C.etul. 1201 1). Conicosiriamal Jimbic gruy matter morphology 12 adoles-
cents wilh seif-reported exposurs (o childboed malrearment. Arclives of
Pediarric and Adplescent Medicine, 165, 1069-1077,

Ehsleabach, S., Willeit. P.. Kiech). S.. Willzit, J.. Reindl, M., Schanda, K.,
et sl (2009, Iaflucnves on the reduction of relaive 1elomene fength
over 10 yearsin the populabon-based Braneck Study: Inwoduction of a
wellcontrolled high-thaoughput assay. Infemaianal Journal of Epide-
miclogy 38. 1725-1734

Epel. E. S.. Biackbum, . H.. Lan, L., Diabkar, F. S, Adler. N. E.. Morrow, ).
D, etal. {20413, Accelerated relomere shortening in response te ile stress.
Proceedings of the Nanonal Avademy of Sciences, 191, 17312-17315.

Lpel. E. S.. Merkin, §. §., Cawthon, R., Blackbum, E. H.. Adler, N. E.
Plewcher. M. ], et wl. (2008 The rae of levkocyte tefomere shoticning
predecis montalin from cardioviscular disease in elder'y men. Aging, 1.
3[-28.

Feinbese, A. P. (Z010). Epigenomics reveals a functional genome anatomy
and a new aporaach (o common discase. Nature Blotechnology. 28,
11491052,

Felmingham. K., Kemp. A, Williams, L.. Das, P., Hughes, G.. & Peduto. A
(20073, Changes in anterior cingalate and amygdala afier cogninve be-
havior therpy of posnraumatic stress gisorder. Psychalugioud Saence,
18,127-129.

Finkeltor, D. {19972, Zur internatisnslen Epidenuologic von sexvellem Nig-
brzuch an Kindern. InG. Amann & R Wipplinger (Hrsg 1 Sexucller Mis-
sbrauch. Uberslich zu Forschury. Beranmg und Therapie. Ein Hand-
buch {pp. 72-85) [Sexual abuse. Review on research, counseling and
therapy. A compentium] Tibingen: Deve-Verlas,

Fukelhor, D.. Omirod. RK. & Turer. H. A, (2007). Re-victimization pat-
lerms in a4 nazionn! ionziudinal sample of children and youth. Child Abuse
& Neglver, 31, 479-5012,

Funkelhor, D, Onurod, #, K., & Tumer, H. AL {2009). Lsfetime assessment of
pely-victimization in a nutional sample of chiléren and youth, Chifd
Abuise & Neglaee, 33, 303411

Finkethor. D., Turuer. H., Ormred. R & Hamby, S. 1., (2009). Violeace,
abuse. and crime exposure in a nanonal sample of children wid youth, Pe-
digirics, 124, 1211-1423.

Fisher, H. L. Moftin, T. £, Houts. R.. Belsky, D. W, Arsenezult, L., &
Caspi, A. (20121 Bnllyine vienmisaion and sisk of self harm in early
aggie;mnce: Lengituding! cobent study. Brinsh Medical Jourmal, 344
€2683.

Fisher. H L, Schieeier. A.. Zammit, S . Maughan, B.. Munafd, M. R Lewis,
G.. & Wolke, D 12012}, Puhways between childhood vicumization znd
psychesis-like symploms in ke ALSPAC binh cohon. Schuzophrenio
Bullern, Advance online publicstion. doi: 10,1093 /schbulish=(1K8,

Fisher, P Ao Gunaar. M. R., Chamberlun, P., & Reid. 1. B. (2004, Preven-
tive intervennion for matreated preschool children: Impuct oo children's



http:D:\o1t1r.ar
http:jWI"!-.fl
http:CU:'i.ln
http:Xhlll:t1.1�1J.il
http:C110;l.1l
http:h."lllolcl".lS
http:oIl:\."("Ii-.ut
http:O"""J"I,mrfu.md

1632

behavior, neuroendocring sctivity, and joster pazent functioning. Jarma!
of the American Academy of Child & Aduslesceam Prvchiony, 39. 1356—
1362

Fianagan, 1. M.. Popendikyte. V.. Pozdrizbuvarte, N., Sobolev, M.. Assadza-
deh, A, Schamacher, A.. et al (2006). lotra- and interindividual epige-
netic vanarion in hnman germ cells, Americin Jourmal of Human Genet-
e 79, 6784

Fraga, M. F.. Ballestar. o, P2z, M. F.. Ropero, § . Sesien. F.. Ballesar. M. |,
eral. (2003), Epigencuc differences arise dunng the Lifetinie of mznozy-
gutie Twins. Proveedings of the National Acvademy of Sciences. 102,
10604~ 10611,

Gitberi. R.. Kemp, A.. Thobumn, J.. Sidlebotham, P.. Radford. L. & Glaser.
D..etal (2009). Recognising and respoading to child malreatment. Lan-
cet, 373, |67-!SU.

Chltsen. R.. Widom, C. S., Browne, K.. Ferpusson. D.. Webb, E.. & Janson. S
[2009). Burden an! conseyuenees of child maimentmeni in high-income
countnes. Larces, 373, 03-5]

Gilbenson. M. W.. Paslus, L. A.. Willison, S, K., Gurvits. T. V., Laske, N,
B., Pimman. R. K., et al. (2006), Newrocogaitive function in monozygotic
1wins discordant for comba sxposure: Relationship 1o pestumumstic
stress disorder. Journal of Atmermal Pochology, 113, 484495,

Gilass, D, Pans. L., Knowles, D.. Aviv, A & Spector, T, D. 120103, Nocor-
retaticn berween childhood mutrsatment snd telomere Jength, Bielogical
Psychiarry. 68, e2] ¢22.

Gluckmian. P. D., Hanson, M. AL & Beadle, A, S. (20071, Early Life events
und their conseguences for later disease: A life kasory and evolutionsry
perepective. American Jowrral of Human Beology. 19, 1-19.

Gontfredson, LS. (2004 Inielligence. [s it the eprdensiologists’ elusive
“fupdamental cause™ of socinl class inequalides in health? Joumal of
Personality & Social Psychislogy, 85, 174195,

Green, J. G.. McLanghlin. K. A., Berglumt. P A.. Gruber, M, J.. Sampson. N.
A.. & Zasluvsky, A, M. (2010} Childhood adversities and adult psy:
utric disorders in the nationd, comoerbidine survey replicatton I Asscia-
tons wiih first onsel of DSM-1V disorders. Archives af General Psychia-
iry, 67, 113-123,

Gunnar. M.. & Quevedo, K. (204071, The neurobiology of smess and develop-
ment. Annual Review of Psyehology, 5% 145 73,

Hahlweg. K., Bavcom, D H., Grewe-Gerber, M., & Snyder, D. K. (20|01
Swengthening couples and families: Disseminiion of interventions for
the treatment and prevention of couple distress In K. Hahiweg, M.
Graws-Gerber, & D H Bauvcom (Eds), Enfrancing couples. The stuipe
wf couple therupy 1o come. \pp. 3-30) Gowingen. Germuny: Hogrefe.

Hahiweg. K., Markman. H. 1., T}-ur'r.m.r F..Eagl. J.. & Eckert, V. 11958}
Peevention of mantal distress: Re fa hem'.m prospective Jongitu-
dinal Qudy. Jaumal of Family Fon L2 343-556.

Handschin. C., ¢Spnegcnt11a.n B.M. 20085, Themle of exarcice and PGC la
1 inflenmation and chronic disease. Nanre, 454, 463169,

Hanson, J. L., Cheng. M. K., Avams, B. B.. Shincliff, E A Gee, ] C.. &
Davidson, R. J. (2010, Early stress is associsted with alterunions in the
orhilofioaial cortex: A tensor-hased moepliomey investigution of bruin
structurs snd beliavior) risk foumal of Noisciene, 30, 72667172

Hart, H.. & Rubia, K. (20121 Neurmmaging of child abuse: A cnheal review:
Fronners in Human Newrosciones, 6,1 24,

Heidinger, B I, Ricunt, 1. D, Boner. W.. Gaffiths, K., Metcale, N. B., &
Muonzghan, P 120121 Telomere length in early Nife preddicts tilespan, Pro-
ceedings uf the Narional Acedeny of Sciences. 109, 17431748,

Heim. C., Newpott. D. J.. Heit. §, Graham, Y. P.. Wilcux. M.. Bonsall. R..
et al. (2000). Pimtary-adrenal iwnd aononsic responees (o stress in wo-
men after sexual and physical abuse in childhood, Journa! of e Amer-
scan Medical Assocrarion, 284, 592-397

Heijmans, B. T.. & Mill, J. (201 2). Commentary. The seven plagues of epige-
nehic epudensology. Intermanona Joumal of Epideniology, 41, 7478,

Heijimans, B T., Tobi, E W, Lumey. I H.. & Slaghoom, P. E. (2009). The
epigenomz: Archive of the prenatsl environment. Epigenetics. 4. 526
531.

Hotamisligil. G. §. (2006). Inflammation and meabolic disorders. Noture.
444, BEO-867.

Hoween, M. B, Lamkia. D. ML, & Suls, ). 2009), Associations of depression

reactive protein. IL-1.and 11 &: A meta-analvss. Pyvedmsomatic
Medicine. 71, 171 186,

Jacobs, T. L., Epel, E. 8. Lin, J.. Blsekhum, E- H.. Wolkowiiz, O. ¥ . Brid-
well D. A, etal (201 1). Intensive meditation imsining. immume cell tel-
omerzase aclivity, and psychologicai medistors. Psychaneuror i rinel-

T E. Moffirr and the Klaus-Grawe 20]2 Think Tank

Iaffee, 5. R.. Caspi. A.. Moffin, T. E., Polo-Tomds. M, & Taylor. A. (2007
Individual, family, and neighborhocd factors distinguish resilient from
non-resilient maireated children: A cumulative sressors model Child
Abuse & Neyleer, 31, 231253,

Taffec. 5. R.. & Muikos wch-Fong, A, K. (2011} Eifects of chronic malueat-
ment and o iunent timing on children’s belavier and cogninive abil-
ties. Jourrnial oof Child Psxchology & Psvebiarmy, 32, 184194,

Jaffee. S.R.. & Price. T. 5. (2007). Gene-envirament conclanons: A review
of the evidente and implicatons for prevention of mema! illness. Molec-
wlar Pyehiatry. 12, 832142,

Janssan, E. T. (2005} Alzheimers diseass is subsiannally prevenmable in the
Untted Stles—Review of nisk fectors, therupy, and the prospects foran
expert software syaem, Medical Hypotheses, 64, 960-907,

Taskeliod, M., Mutler. F. L., Paik, J. H.. Thomas. E. Jiang, 5., Adams, A C.
etal. (20111, Telomerwse resctivation reversss fissie degenenationin aged
wiomerse~geficical mice, Nanere, 469, 102 106

Jourifes, E. N., McDonaid, R., Rosenlicld. D. Nopwood, WD, Spaller. L . &
Stephens, N. (200101 Improving parending in families referrsd [or child
mulmeatment: A randomized conrolled irul expsmining eifects ot project
suppert. Jawenal af Femily Psychol 24, 328-338.

Kaiser. 1. (2014), Epigenciic drugs wake on cancer, Scicnce, 330, 576-

Kaanen, L., Surakka. [.. Pickela S.. Suvisaar, J ., Loapgyist, J., Peltonent, L.
et al. (2010), Chilthood adversities sre associated with shorter telomere
fength at adult age both in imdividuals with un anxiery drsorder and con-
s Plob ONE 5 10226

Kendler, K. §.. Bnlik, C. M.. Silberg, J.. Hetterna. J. M., Myers, 1. & Pre-

scott, €. AL (2000, Childhood sexnal abuse and sdull psychiaric and
substaiice use disorders (11 women—An epidemiological amd Cetwin
control analysis. Archives of General Psvcliorey, 37, 955-959.

Kessier, R. C.. McLaughlin, K. A., Green. ). G., Gruber. M. 1., Sampson. N
A, Zaslavshy, e al, (2000, Cinidbiood adversities und aduk psychopa-
thology in the WHO World Menial Health Surveys Bruish Jouwmal of

i 197, 378-383.

Kieooli-G! aser, ). K., Chnstian, L. Presten, H.. Houts, C. R., Malarkey, W,
B, & Emery. C. F.etal (2010). Stress, inCanuraiton, and yoga practice,
Psvoieiomanic Medicine, 72, 113121,

Kiecoli-Glaser, ) K, Gouir, J. P.. Weng. N. P., Mulurkey, W. B., Beversdord.
D. Q, & Glaser, R. 1201 1) Chilchood adve heigiiens the impact of
later-life caregiving stress on telomere length and inMNummation. Psyche-
sematie Medicne, 73, 16-22.

Koengn, K. C.. Moffiw T. E., Caspr. A.. Tavlor. A.. & Purcell, 8. 12003) Do-
méstic violence s sshociaed with environinental suppression of 1Q in
young children. Development and Psychopushefoyy, 13, 297-313.

Koenen, K C.. Roberts, A., Stone. D.. &Dun'l E "Illw The ¢pidemiology
of early childhood ermwmis In R, Lanivs & E. Vermeten (Edy. ), The hid-
den ppedemic: The impact of early .‘;fe trauensa on healii und disease (pp
13=24) Cambridgs: Cambridge University Press

Kowalik. ). Weller. J.. Venter. .. &Dm_hll'""l D. (2011). Cogniuve behav-
iorul therapy for ths treatment of pediarric positramatic smess disorder: A
review and meta-aalvais, Joumal of Behavior Therapy & Cxpenmental
Psvchuenry, 42, 403 413,

Kuug. E. G. (20021 World repant om violence end lealh Genava: Worki Heailth
Organization. hatpeiwhegimdos who mtpubBotion 202829154561 §_eng.
a0

Labonie. B.. Sudermuan, M., Maussion, G.. Navao. L, Yerko, V.. Mahar, L.
et al. (20120 Genome-wide epigenetic reguiation by early-life tauma,
Arciuves of General Psveiualry, 69, 122-731.

Leeb. R. T., Paulozzz. L. Meianson, C.. Stmon, T. & Arias, [ (2008). Child
malrrpmment servellimee. Uniform definiteens for publie health and rec-
ommended dasa eleorents. Allama. GA. Centers for Disease Coawol and
Preveation

Lupiga, 8. J.. Pauiozza. L, Melansoa, C.. Sumon., T., & Anias. C (2006 Ef-
fects of swress throughout the lifespan on the brain, behaviour and cogni-
uon. Narure Revipws Newrpscience, 10, 434445,

MachMilian, H.. Wathen, C.N., Barolw. 1., Fergussin. D. M., Leventhal, . M.,
& Taussig, H. N. (2009), Interventions to prevest child maitreatmens wnd
assoctaled smpasrment. Lawaer, 373, 250266,

Markinuz, H. ) Floyl F, Stanley, S, & Stoonoli, R, (1988). Prevention of
marital distzess. A longitudinal investigstion. Jowmal of Consuliing &
Clinical Psychalogy, 56, 210-217.

Markmun, H. J, Renich. M, L, Floyd, 1. Stanley. S.. & Clements, M. (1993).
Preveniting mumtal distress through commanication and conllict manage-
ment raimng: A 4- and S-year follow-up. Journal of Consulring & Ciin-
ical Psychologs, 61, 70-77.



http:5I1"1'.on
http:P.sU;,lZ2.Z1
http:un"t.:;.Il
http:ad\C'~!r.ie
http:r~!ult.cr.hC
http:I,t!;l.ll
http:lhtr'.ip
http:prc\"enl.1b
http:chl\:mit-m.al
http:l!leID".li
http:re."f"1T',.es
http:lli(ln.:rrr.lC
http:Markm.L1
http:l:."r.ir.mn
http:chiltll:.!o.Id
http:iliffcrel'l<.es
http:hl'lm:.ln

Childhood exposicre to vinlence and lifelong health

McCrory, E.. De Brue, §. AL & Viding. E (2010). Research Review: The
ncumblolo,‘_. and genetics of multreatment and adversity Joumel of
Child Psvehology & Psvchigiry, 31, 1079-1093.

McEwen. B. S (2012} Bruin oa stress; How the social environment gets un-
der the skin. Proccedings of the National Acadery of Scionces,
10%Suppl. 2), 1718017185,

MeGill. H. €. & McMuahon., C. A, (2003). Sterting carlier 1o prevent hean
disease. Journul of the Amerivan Medical Associarion, 290, 2320-2321.

McGowan. P.O.. Szsaki, A , D' Ales=o, A, C., Dymiov, 5., Labente, B, Szyf,
M.. ef al. (2009). Epigenctic regulation of the glucocemcoud veceptor w
human bran associntes with childhood abuse, Natwre Newroscience, 12,
347-548.

Medzhuov, R. (2008). Origin and physic!
sere, 24, 425435,

Mihalnpoulos. C.. Vos, T.. Purkis, ). & Carter. R. {201 1), The economic anisi-
ysis of prevenvon fn mental Bealth programs. Amnual Reviess Clines!
Psycheloge, 7, 169-201

Mikton, C.. & Burchart. A (200%). Child malteatment preventon: A sy
tematic review of reviews. Bullern af the Worid Health Orgunizaiion,
&7. 333-361

Millan, M. 1, Agid. Y., Brilne, M.. Bullmese, E T, Canter, C §., & Clayton.
N 512012} Cogniuve dysfunction ta psychizne disorders: Charscrer-
Istics, causes and the quest for improved therpy. Novwre Reviews Dig
Discovery. 11, 141-168

Miller. A. H.. Maletic. V.. & Ratson, C. L.i2009), InMlummation and its dis-
contents: The mle of cytokines in the pathephysinlogy of major depres-
sion. Bialogioal Povehiotsy, 65, 732-7410

Miller. G. E.. Chen. E., & Cole, S. W. (20091 Heatk psychelogy: Develop-
ng bivlegicaliy plavsible medels linking the secial world und physaical
hesith Anmued Revisw of Poveheligy, 00, 501-524.

Miiler, G. ., Chen. E, & Parker, K. 1, 1201 1). Psychological stress 1 child-
hood and susceptibility (o the chronic diseases of aging: Moving toward a
mide] of behavior! and biological mechanisws. Povefwlogical Balistin,
137, 959-997.

Miller, G. E., Chen, E.. Sze, J.. Mann, T, Arevalo, ). M., Dol R. et ai.
(J008), A functionul genomic fingerprint of chronic stress in humans:
Blunted glneoconicord and incressed NF-xB signaling. Biolopicul Psy-

vlnarry. 64, 266-272,

Mitler. G. E.. & Colien. $ (2001) P:\'dm,oalcnlmlenenum-: and the immuns
sysicm® A meta-anelytic review and enitigue. Health Psyoholoyy, 20,4763

Mijler, G. E.. Rohleder, N., & Cole, § W, {20080 Chronic interpersenal
sress predicts acavaton of pro- 2nd anti-inllemmatony signiling path-
ways 6 months laler. Psvchesomatic Medicine. 71, 57-62.

Mondelii, V.. Cantaneo, A.. Belveder: Mum, M., Di s, M, Handley. R,
Hepgui. N, et al (201 1), Swess and inflammatton reduce brain-derived
neurutrophie factor expfe“iun in firsteprisode p:.yd*nm A pathway 0
smaller hippocumpal voiume. Jowrral of Clinicw! Psvelisy. 72,
1677-1634.

Nanmi, V., Uker, R, & Dansse. A (201 2). Childhood nudtrearment predicts
unfavvenh'e course of iliness and treatment oncome in depression” A
mieig-analysis. Ameacan Journal of Pswchiatry. 169, 141151

National Rescarch Council and Indtituze of Medicine. (2009) l.uml) school,
and corrmumity intenventinas, In M. E, O Comnell T Boar & K. E. War-
ner (Fdsy, Prevearing memal, emntional, and Belwvionad disorders
ameng young peaple: Progress and possibifines (pp. 157-904 Washing-
ton. DC: National Acsdemies Prese

Nelson. E. C.. Heath, A. C.. Madden, P. A. F., Cooper. M. L.. Dinwiddic. 8.
H.. & Bucholz, K. K., et al, 120023 Associmion bewween self-reponed
childhvod sexual abuse wul adver=e psvehosocial ouicomes—Resuits
from & twin sudy. Arclives of General Pyychionry, 39, 139-145

Nguyea, M.D, Julien, J. P.. & Rivest. § 12002) linate immumity: The miss-
ing tink i neuroprstection and nevmdegenvranion” Natire Revion s New-
risetemce. 3, 216-227,

Nixon, R D.. Sterk. J.. & Pewrce, A.12012). A mndonized trzal of cognitive
heligviour therpy and cogminve therapy for cliliten with postraumanc
stress disorder following sinple-incident tauma, Josrmal of Abnormal
Child Psychwlogy, 46, 327-337

Nordrjull K, Elisssaa, M., Stegmayr. B, Melander. O, Nilssan, P., & Roo,
G.{2008), Telomere length is associated with obesity paratneters but with
a gender thiffercnce E)bcrf.. 16, 2082-2689,

O’'Donosvan, A., Epel, L. Lin. J.. Wolkowitz. O., Cohen. B, Meguen, S..
etal. (2011 Cf'h.mmd trauma associated with shont leukocyie telomere
length in postiraumatic siress disorder, Binfagical Psvehiory 7
471.

pical rofes of intlammation. Na-

1633

O’ Donevan, A, Sun, B.. Cole. S.. Rempel, H.. Lenoci. M., Pulliam. L. &
Neylen, T., (2011). Transeriptional contm! of monecyle gene expression
In post-rrumatic swess diserder, Discase Markers, 30, 123-132.

Oke. S. L. & Tracey. K ). (200%: The wflammatory refiex and the role of
complementary end altemative medical therapics. Amealy of the
New ¥ork Acadeny of Sciences, 1172, 1T21-130.

Osofsky, J. D (2003), Prevalence of children’s exposure lo domestic vio-
lenwe und child malmewment: Inplicatiens for prevennon and interven-
tion Clirical Child & Family Psvohology Review, 6, 161-170.

OQverhizn. C 2010% Children cxrmcd 10 dommestic violenee: Conclusons
from the lizsnuure and chillenges ahead. Juwotal of Seclal Work, 10,
8- ')'J'

T. I.. Dodson-lavelle, B,, Ozeag-de Silva, B., Reddy. §.

el d 12012). Engugement with cognitveiv-based com-
r.n\mn tr.u UAE is assecated with reducest 5.1]..-11“\ C-reaziive proicin
from hefore 1w sfer iralning 1 foster care program adolescenis. Psvelo-
R o iH, 194..2

Perez, C.. & Wadom. C, 1 15#92), Chil J‘Joul victimization and long-term niel-
leetus! wnd academic vutcomes. Child Abuse & Neglect., 15, 617-633,

Perrin. S.. Smith, P.. & Yule. W, (20001, Practitioner review, The assessment
and eament of post-tmumanic sress diserder in children and adoles-
vents. fournal of Chifd Psyeiwdogy & Psyohimry, 41, 277-289.

Pewrosiis. A, (20100 Ealgenetics s o unifving prnciple in the asticlogy of
complex teuly dand diseases. Natoe, 445, 721727,

Pollak. 5. D 12005). Eariy adversity wid mechanisms of plasticity: Integrat-

ing Wfecuive meurvscience with llL\'L‘lUp]‘lu"l'-\J approvches 1o psychopa-
thology. Develupmens und Psychopathalogy. 17, 735-752.

PolliL R, A, Ross. K. M., & Kanfman, J. . (3005) Evaluaung the evidence
for models of Jife coune socioecanamie factors and casdwwascular out-
conies: A systemane review. BMC Public Hewlth, 3.7

Prnz. R, ) Sanders. ML R Shapire, C. ). Whitaker, D. [ & Luizker. 1. R
20000 Population-basedd prevention of chifd nialmutment: The U.S. Tn-
ple P sysqem population mial. Prevention Science, 10, 1-12,

Radfonl. L.. Corral. S.. Bradley, C.. Fishier. H.. Bassen, C.. Howal N et al.
(20113, Chiled abswse & neglecr w the UK toduay. London: NSPCC

Robjant. K., & Fazel, M, (201011 The emerging evidence for namative expo-
sure therapy: A review Clamicol Prichology Rewiew, 320, W30-1039,

Rockhill. B.. Newman, B., & Weinbers, C. (1998). Use and misuse of pop-
vlauen anmbutable Mrections. Ameri an dowrral of Pulilic Health, 88, 15—

19.

Radenburg, R.. Benjanun. A.. de Rous, C.. Masjer. A M. & Stams. G, ).
{2009). Efficacy of EMDR in children: A mete-analysis, Clinical Pry-
rhulagy Review, 29, 599606

Rolfsnes, . S, & ldsoe, T. (20111, Schoni-lused intervention prograins for
PTSD symptoms: A review and meta-naivsis Jowmol of Traumatic
Stress, 24, 155- 165,

Rims, R, (1999, Atherosdlerosis— An infllammatory disease. Mew England
Jetirnal of Medicine, 340, 115-126.

Ruten. B, P. & MU L (2009). Epigenetic mediation of envionmenial infu-
ences in major psychotic disenders. Schizaparenia Bulletin. 33, 1045=
1036

Salloam. A., & Overarreel, S. 120121, Grief and trama intervention for chil-
dren after disaster: Exploring coping shills versus rauma narfaion. Beili-
vionr Research & Therapy. 50, 169179

Sapolsky, R. (1996 Stress, a.luoommuk and damags o the neNous sys-
tem; The currect state of confusion. Srress, J, l~19

Sarapas, C.. Cai. G.. Bierer, L. M.. Golier, J. A, Galea, 8., Ising. M., ci al.
12001}, Genetic markers for PTSD risk and resilience among survivors
of the Werld Trade Center attacks, Diseese Markers. 20 1011110

Scheenngi. M. §., Zeanah. C. H.. Drell. M. )., & Larrien, J. (1993). Two ap-
proaches 1o the dizgnosis of positraumatic stress disorder i infaey znd
early childhood. Journal of the American Avademy of Child & Adoles-
ceni Povvhiain, 34, 1912000

Schiide, F. L., & Haunter, J (2004) Generdl menial ability in thie world of
work: Occupationz] attalnment asd joh performance. Jawrmal of Person-
ality & Sovial Psicholuge, ¥4, 1622173

Scort. K. M., Mclaughling K. AL Smith. D. AL R., & Ellis. P. (2012). Cild-
hood paiireament wnd adult DSM-IV ineaial disorders: Companson of
prospective and relrospective findwgs, British Jowrnul of Pavelarry,
205 <6975,

Segmun, R.H, Shefi. N, Goliser-Dubner, T Fncdnwin. N.. Kaminski, N.. &
Shalev. A. Y. (2005) Periphera! blood mononuciear csil zene expression
profiles ideatify emergent post-maumalic stress disorder among rauma
survivers, Molzewlar Pochiary, 10, S00-513,



http:JXlSHT<lll.l1
http:np!'!er.tl
http:Gener.11
http:all:l.Ck
http:11ll~~r.lI
http:P.t)dmJ",:.tY
http:pro;r.rm
http:Q>.:i.1l
http:ehiltJl!Co.Xl
http:l!ID3.fl

1634

Shalev, [, Moffit, T. f, Susden. K., Williams. B.. Houts, R, M. Danese. A..
e 4l 120125, Exposure (o violence during childhood is ssociated with

o trom 3 10 10 veers of age. A longiudina! sudy. Molee-
wlar Psvcitiatry. Advance oniiae publication. doi: 10, H138np. 201 2.32

Shirteliff. E. A.. Coe, C. L. & Poliak. S. D «2009). Earlv childheod stress is
associaed with elovited antibody levels W herpes simplex virus type |
Proceedings of the National Avademy of Sciences, 106, 2963-2967.

Shonkoff. J. P. 12012; Leveraging Lhe hiviogy of adveraly to address the
mots of dispasities in health and developnient. Proceedings of the Na-
cuonal Academy of Sciences. (09 Suppl. 2), 1730217507

Shonkolf. I. P.. Garner. A, S.. & the Commintee on Psychosociu, Develop-
mental. and Behavioral Pediatries. (2012). The hfelong effects of child-
heod selversity and toxic stress. Pesligrres. 129, 2011 2663

Shors, T. J, (20061, Stressful expenicace and leaniing acruss the lifespan. An-
el Review of Paveholugy, 57, 55-435,

Simon, N, M., Smoller, J. W McNamare, K. L. Maser, B 5. Zalws, A K.
Pollack, M. H.. ¢t al. (2006). Teiomere shor 2 and mood diserders:
Prelim:nary suppon for a chrenic sress model of acceleratzd aging. Bio-
fagical Psychiarry, 6. 232435,

Siupen. N., Lewis, T. T.. Gruenewaid, T. ., Mujahid, M. S, Ryit. C. D, &
Albert. M. A, 2010) Early life adversity and jullammanos in Alrican
Amencans and Whiles in midlife ia the United States survey. Psyciioso-
i Medicoe. 72, 694701,

Smith, A. K.. Conneely, K. N.. Kddan. V., Mercer, K. B, Weiss, T. E.. Brad-
ley, B..etal (2001 L Diflercatial ymmune system DNA wethylation and
cylekine regulaion in posi-traumatic stress disorder, Amenrcan Joiernal
of Medival Genetics, 1348, TO-T08,

Soczyaska. ). K., Zhang, L.. Keapedy, 5. H., & Mcintyre, R, 5. (211 2), Are
psvehiamic disondens inlonunatory-based conditions? Psychivrric Times.
Advaree online publicanon.

Stallard, P. {2006), Psychotogical inteventions for postttuniatic reactions in
children ead young people: A review of randomised coptmilied trizly
Clinweal Psyvhology Review. 26, 895911

Sunde. R. A 12010} mRNA tran as molecu!ar bomarkers in medicine
and awrdinen, Journal of Nuiritionil Biecheimistes, 21, 665 670

Sunees. P Wainwnpht N., Day. N, Brayne. C.. Luben, R.. & Khaw, K. T.
(2003). Advens expenence in childhond as a developmental risk facior
for altered immiene statvs in adulthood. tnrernerional Jonraa! ¢f Behoy -
tarnl Medwcme. 10, 251-268.

Susser. E., & Widom, C. 8. (2012). S6ll searching for the lost tuths about the
bitler sorrows ol childbood. Sciizapthirenia Buficon. 33, 672-675.

Tavior, C. AL Gutaman, N. B., Les. S. H.. & Rathouz, P. ). (2009). Imipuse
paniper vioenice, matemal stress, nativity, and nsk for maernal madtrear-
ment of young children. American Joumol of Public Health, 9. 175183,

Tavtor, S. E.. Way, B, M.. & Sceman. T, E (201 1). Exly adversity und adult
heali: outcames. Developrent and Psychopuhology, 23, 939-954

Teicher. M. H.. Temoda. A., & Andersen. 5. L (20061, Nearobiological cun-
sequences of early smess and chuldhood maltnstment: Are resulls from
huian and animal studies compamhle Asmais g dle New York Acadeny
of Sciences, 1071, 313313,

Thomaex. K., & Dorrepazl, E. (2012} Treatiment effeets o insular and anze-
riorcinguiae comex sctivation dunng classic and emationz] Smoo iver-
ference in child abuse-related complex post-trauniatic siress Jdisonder
Psycholagical Medicine. 22, 1-13.

Thunnzier. F.. Engl. J., & Hahlweg K. (1999), Eheghick auf Daver? Meth-
edik. inhkalie und Eﬂ':kl:\'it:il eines praventiven Paorkommunikauon-
struinings. Ergebaisse nach 3 Juiwen [Mamal sausfaction forever!
Method, content. and effectiveness of a p:t\'-ennu‘l intervention. 5-year
results] Feitscingfi fiir Klimisohe Pavchologie. 28, 63 62,

Toth, S. L.. Pickreiga Sonach. E., Regosch, F. A, Caplan, R.. & Cicchetu,
D.(201 1 Iogical thinking and thowghi disorder in maltemed chuldren,
Joumal of the American Academy of Chitd & Adotescent Psychiatry. 50,
659668,

Tough. P. (201], March 21 The poverty ciinse: Can a stressful childhood
make you sick? New Yorker. Retrieved from ip:iws w.aewyorher.
vemvreporting/ 205 103721711052 Ha_fect_tough

Tumer. H A, Finkethor. D., & Ommnd, R. (2010), Poly-victinuzation in «
naional samgle of children and youth. American Jourtal of Preveniive
Mechame, 38, 323-330.

leiomere =i

T E Maoffir and the Klaus-Gravwe 2012 Think Tank

Tyrka. A R.. Price, L. H.. Kao, H. T Posten, B.. Manwella S, AL & Carpen-
ter. L. L. (2010). Childhood maltreatment and teloniere shiuzening. Pre-
liminiry seppont for an effect of early stress on cellular aging. Biclogica!
FPsychintry, 67, 331-534

Tyrka. A. R., Price, L. H.. Marshi. C., Walers, Q. C.. & Carpenter, L. L.
(2012). Childbhond adversity and epigenstic nsedulaion of the lcukocyte
gloroconicoid recepior. Preliminary findings i healiby aduls, Pla§
ONE, 7. 230145,

Uddin, M., -'uulu A E., Wilimun. D, E.. Koenen. K. C.. Pawelec, G d= Los
Santes, R., et al. 2010% Eplgenem and immiume funstion profiles sssn.
crated witl: postraumatic sress disonder. Proceedimes of sire Naviona!
Academy of Sciences. 107, 94T0-9475,

Valdes, A. M. Anlrew, T, Guedner, 1. P, Kimune M., Oelsner, E., Cherkas,
L. F., et a% (2005} Obesity, cigaretss simoking, and ielomere iength in
women. Lances, 366, 662-664.

Vanse, F.. Smieets, . Drukker. M. Lieverse. R.. Lataster, T.. Viechthayer.
W, etal (2002) Childhood adversities increase the risk of psychosis: A
mela-gnalysis of patiest-contrel, prospective- and cross-sectional cohort
studies, Svlizaphrenta Bulletin. 38, 661971,

Vaupel, I W (2010; Bicdemography of human aging. Manere, 464, 536
§42

Vyinilingamn, M, Heim, C., Kewpaort. §., Miller. A. H., Anderson, E.. Bro-
nen, Ro.oet ol (2002) Childbood rauwa associated with smalier hippo-
campal volume in women with majes depressiou, American Journal of
Psichiarry. 159, 2072-20%0,

Weaver. | C,, Cervonl, N.. Chempagne, F. A, D' Alessio, A C., Shanng, S..
Seckl. ). R..etal (2004). Epigenetic programming by maternal behavinr,
m. nere Nvuroscience, 7, 847-834,

Welloome Trust (20061 Ageing. Can we sinp e ek’ London: Author.

Weniger, G, & Lange. C. 120051, Amygdalz aid hippocampal volumes and
copnizen in adolt sarvivors of childhood ahuse wath dissooatve disor-
den. Acis Pueliierrice Scandinivica, 118, 281-290.

Widom.C. §.. Czg5a. S. 1. Bentley. T.. & Jofuson, M. 5 [2012), A prospec-
ive mvestigation of physical heaith ontcomes in abused and regiected
chridzen: New findings (rom a 30-year follow-up. Americanr Jowmal of
Puslie Heaith, 102, 1135-1 144,

Widem, C. 8. Czaju. S. J.. & Dutton. M. A. (2008), Childhood victimizanon
and lifeume revicunuzation. Child Abuse & Negleel, 32, 785-796.

Wigzins, T L., Sofronoff, K. & Sanders. M R (20091 Pathways Triple P-
posiise pareniing program: Elfects on parent- child relaionships and
child bekavior paublems, Furuly Pn-u:s 48, 317-530.

Wilson, K. R.. Hansen. D. )., & Li. M. (201 1), The maumatic stress responze

1y child maltreatment and resultant newropsychological effects. Aggres-
s.‘. n & Violem Behaviar, 16, 8797,

Winsper, C.. Lereyie, T.. Zanarim, M.. & Wolke. D. (2012} lnvelvement in
bullving and suicide-related beliavior st 11 veurs: A prospective buth co-
hort study. Jowrmal of the Ansé rican Acodemy of Child & Adolescent Pa-
chiarry, 57, 271-282

Welimsky, H. [2011). Testing eme for telomeres. Telomere lenath can 123 us
something about disease suscepribility and ageing. hut are commeria
tests ready for prime tine? EMBO Reporrs. {2, 897-900

Waong, C. C.. Caspi, A., Wilhams, B., Crug. [ W., Houts, R, Ambler. A..
et ul. (20100, A longiwdingl study of emgenetic vunimion m twiny, Epi-
genencs, 3, 516-526.

Woon, F. L.. & Hedges. D W, (2005, Hippocunipal ond amygulals volumes
in children and adults with childbood malireatment-related posmraumatic
stress disorder: A msta-analysis. HNippocampus, 18, 729-736.

World Health Organizarion. (2001 ). Pl world heaith report 2001 —Meatal
health: New undersianding. new hope. Gepevi: Author.

Yehuda R.. Ca G., Golier, ). A., Swapas, C., Galea. §.. Ising, M., et al
20091 Gepeexpressaon patlemns assoctded With postttmsmatc Sress dis-
order [ollowing exposire 1o the World Tride Center attacks. Biotogicul
Psyehianry. 64, T08-711.

Yu, W, Y..Chang, H. W, Lin, C. H.. & Che, C. L. £205). Short refomeres in
patents with elwonic schizophrenta who show a poor response (o treat-
ment. Sournul of Pavchuuirs Newroscienee, 33, 244247,

Zhang, M. L, & Spiie. M. (1012}, Resolvins: Ant-inflammazory and prore-
solving mediators derived e omega—3 polyunsanunited (anty ecvds. An-
rual Review of Minrition, 32, 203-227,



http:30-)'~.1f
http:V:t<.:hll:.lU
http:dbO!".lc
http:Gruellcwa.ht
http:iI<.":"~�e!cn:.tJ

