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Abstract

Objectives To explore current evidence of the physio-
logical embedding of stress to discuss whether adverse
childhood experiences (ACE) causing chronic or acute

stress responses may alter fundamental biological
functions.
Methods A non-systematic review of the literature was

carried out using keyword searches in Pubmed and the web
of science from May to October 2011. In reference to the
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literature identified, we examine the potential biological
pathways potentially linking exposure to ACE and cancer
development and progression in adulthood.

Results These mechanisms, in interaction with social
position, and mediated by subsequent environmental
exposures, may ultimately lead to the development of
cancer. The experience of acute or chronic stressors during
sensitive periods of childhood development which can
induce several known biological responses, are likely to
have an impact on subsequent biological and behavioural
functions depending on the timing of initial exposures, and
subsequently mediated by later exposures. For this reason,
childhood exposure to adversity is a likely source of both
acute and chronic stressors, and can be examined as an
important initial exposure on a pathway towards adult ill
health.

Conclusions Such pathways justify a life course approach
to understanding cancer aetiology, which may have its
origins early in life.

Keywords Adverse childhood experiences -
Psychosocial stress - Cancer - Life course -
Socio-economic - Inequalities

Introduction

Psychosocial stress is likely to affect individuals differen-
tially depending on where they are positioned in the social
structure across their life course (Brunner and Marmot
2001). Exposure to stressors in childhood is of particular
relevance in life course epidemiology for understanding the
production of health inequalities, and in aiming to reduce
them through interventions. This is mainly because
developmental processes occurring at different phases
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throughout childhood, which vary in their biological and
behavioural complexity, render children’s physiological
and cognitive functions more plastic and capable of
adaptation.

The aim of this paper is to explore current evidence of
the physiological embedding of stress to discuss whether
adverse childhood experiences (ACE) causing chronic or
acute stress responses may alter fundamental biological
functions. For the purpose of this discussion, we have
identified ACE as a set of traumatic and stressful psycho-
social conditions not under the child’s control that tend to
co-occur (Rosenman and Rodgers 2004) and are persistent
over time (Clark et al. 2010; Felitti et al. 1998). We have
defined ACE as: intra-familial events or conditions in the
child’s immediate environment causing chronic or acute
stress responses. These include notions of maltreatment
and deviation from societal norms, and need to be distin-
guished from events or conditions linked to the
socioeconomic and material environment. We hypothesise
more specifically that such alterations to biological systems
may lead to the development of cancer, both through the
initiation of harmful physiological modifications and
through a propensity towards harmful health behaviours
(Delpierre and Kelly-Irving 2011). These mechanisms, in
interaction with social position, and mediated by sub-
sequent environmental exposures, may ultimately lead to
the development of cancer.

Methods

Our hypothesis is discussed in the light of current literature
from biological, medical and public health science. First,
within the context of the early origins of adult disease, the
developmental sensitivity specific to early life is described
and the potential long-term impact of adverse experiences
via physiological stress responses is raised. Secondly, the
potential physiological mechanisms via which early life
experiences may lead to a biological susceptibility to
cancer are then highlighted, including neuroendocrine,
epigenetic and behavioural responses. Finally, an overview
of how these exposures and mechanisms may interact
along chains of causality and across the life course is
discussed.

This paper is an overall discussion of pertinent literature
available stemming from a number of different disciplines.
It is based on a non-exhaustive non-systematic search of
literature in the aim of highlighting the broad themes
emerging and how these might fit together. An exploration
of the literature was carried out in two ways.

First, key works of interest such as the edited book by
D.B. Bailey, J.T. Bruer, F. Symons & J.W. Lichtman
Critical thinking about critical periods (Bailey et al. 2001);
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the first paper in the series published by Felitti et al. based
on the ACEs study were used to identify other relevant sources
and references (both citing them and that they cited).

Secondly, keyword searches were carried out between
May and October 2011 using Pubmed and the Web of
science databases. To explore the literature on childhood
exposures, the following sets of keywords were entered
‘adverse childhood experiences & health’; ‘critical periods
& child* & health’; ‘sensitive periods & child* & health’.
To identify literature on adverse experiences and/ or stress
and biological responses these searches were carried out:
‘stress & telomere*’; ‘stress & immun®’; ‘stress &
inflam*’; To identify literature on adverse experiences and/
or stress and cancer the following keywords were used:
‘advers* & cancer’; ‘soci* & biology & cancer (limited to
humans)’; ‘soci* & biology & cancer (limited to animals)’;
‘soci* & cancer’; ‘stress & cancer’. A keyword search to
identify work on epigenetic mechanisms in cancer devel-
opment was as follows: ‘epigen* & cancer’

Since the topics being searched cover a large array of
disciplines the papers were selected for their relevance to
the topic being explored: (1) environmental (in the broadest
sense) exposures likely to cause physiological stress
responses, (2) biological mechanisms leading to the
development of cancer, (3) animal and human evidence for
the link between (1) and (2). All the papers used to inform
this discussion were also used to identify other works of
interest in their references.

Results
Early life exposure to stress: sensitive periods

Barker and Osmond (1986, p. 1080) described strong cor-
relations between infant mortality rates between 1921 and
1925 and adult mortality from ischaemic heart disease from
1968 to 1978. They hypothesised that “adverse influences
in childhood associated with poor living standards increase
susceptibility to other influences, associated with affluence,
encountered in later life”. They suggested that the geo-
graphic variations in the distribution of ischaemic heart
disease were a reflection of past differences in early life
nutrition. In the same year, Barker and Osmond showed
that high rates of infant mortality were strongly correlated
with subsequent rates of coronary heart disease mortality in
the same generation. They suggested that exposure to
adverse conditions in utero and in infancy were associated
with developing coronary heart disease in adulthood.

The mechanism of ‘sensitive periods’ in life course
epidemiology is borrowed from notions originally identi-
fied in neurobiology and physiology (Daw 1997; Fox et al.
2010). During a phase of rapid development, a biological
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system is more sensitive to exposures in the environment
and especially deviations from ‘normal’ exposures expec-
ted during that particular phase of development for that
particular system (Bruer 2001). Given the vast array of
developmental processes occurring between conception
and adolescence, no single sensitive period can be identi-
fied, rather, differing levels of sensitivity are constantly
shifting for different systems which in turn vary in their
complexity. Every developmental window is in fact char-
acterized by a different susceptibility depending on various
environmental factors. Developmental processes occurring
earlier in a human life course are linked to fundamental
biological functions most basic for human existence.
Exposures occurring during the development of these
functions are therefore likely to affect basic sensory or
neurological processes in the long term. The developmental
time windows rendering biological systems sensitive to
environmental exposures are longer as the complexity of
the systems increase. Later, during the development of
higher functions, such as socio-emotional behaviours,
sensitive periods are likely to be longer and vary greatly
based on age and other individual characteristics like
gender (Anderson et al. 2009). Research on animals has
suggested that while females are not as sensitive to acute
stress compared to males, they are less able to adjust to
chronic stress situations than males (Bale 2006). Biological
programming during sensitive periods of development is
likely to be affected by the involvement of sex differences,
but is also likely to affect sexual dimorphism. Indeed
“elucidation of the mechanisms by which sex-specific
susceptibility arises is likely to provide critical insight into
disease aetiology” (Bale et al. 2010). Links between bio-
logical programming in utero and cancer development in
adulthood have been discussed in terms of exposure to
androgen hormones, however, exposure to stress-related
hormones (Potischman et al. 2004), during gestation is
difficult to ascertain and its link with later cancer devel-
opment unconfirmed in human epidemiology.

Due to this developmental sensitivity that is more pro-
nounced in children the experience of acute or chronic
stressors, which can induce several known biological
responses, could have an impact on subsequent biological
and behavioural functions depending on the timing of ini-
tial exposures, and be mediated subsequently by later
exposures. For this reason, childhood exposure to adversity
is a possible source of both acute and chronic stressors, and
can be examined as a potentially important initial exposure
on a pathway towards adult ill health.

ACE and cancer: the intra-familial environment

After finding evidence “that family life in childhood and
adolescence may, independently of material factors, have

important long-term consequences for health in adult-
hood”. Sweeting and West (1995, p. 171) note that “the
role of the family in relation to health inequalities has been
largely ignored”. Characterising the intra-familial envi-
ronment in childhood and adolescence, wherein adversities
may be experienced, but equally where positive psycho-
social mechanisms favouring better social and health
outcomes is likely to be important in understanding the
production of health inequalities and hence in carrying out
early interventions. Kelly et al. (2011) found that home
learning, family routines and parenting characteristics in
children aged 3 and 5 were key elements of the early
environment that could be targeted in the aim of closing
income gaps in early child health and development,
impacting thereby on health inequalities along the life
course. The younger the child, the more important the
influence of the intra-familial environment is likely to be
on their development, as s/he may not enter into formal
education infrastructures until as late as 6 or 7, at which
point the breadth of the child’s experiences and relation-
ships broadens to include other influential individuals.

Early life exposure to ACE, like trauma, abuse or mal-
treatment in childhood has been linked to alteration of the
brain structure and the neurobiological stress—response
systems which in turn has consequences for health and
emotional well-being (Anda et al. 2006). Several studies
have described associations between ACE and health out-
comes such as ischaemic heart disease (Dong et al. 2004),
obesity (Thomas et al. 2008), perceived health (Dube et al.
2010) and psychopathology (Clark et al. 2010) among
others. Several studies identify a dose—response associa-
tion, where an increasing number of accumulated
adversities is associated with a higher risk of morbidity
(Clark et al. 2010; Danese et al. 2009; Dube et al. 2003b).
Regarding cancer specifically, data are sparse although
relevant explanations for mechanisms linking adverse
events and initiation or progression of cancer have been
provided from animal models (Antoni et al. 2006b;
Lutgendorf et al. 2010).

Our definition of ACE has been influenced by previous
epidemiological studies of ACE, notably the San Diego
study (Felitti et al. 1998) the Australian study (Rosenman
and Rodgers 2004), as well as discussions on ACE by a
WHO expert committee in 2009. We have sought to dis-
entangle adversity and stress responses caused by the
material environment, such as poverty, from adversity
caused by dysfunction or disruption amid the child’s
important relationships, such as those with family mem-
bers. Adversity caused by poverty is no doubt a source of
psychosocial stress, however, the child is more likely to
cope with this type of stress if his/her close family rela-
tionships are positive and confident. ACEs are therefore
likely to interact with socioeconomic disadvantage;
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however, the exploration of this is beyond the scope of this
paper. We hypothesise that the physiological embedding of
stress induced by adversity in childhood is linked with a
modification of subsequent stress responses, and alterations
of biological mechanisms favouring the development of
cancers in adult life.

In 1998, the ACE study described a strong graded
relationship between ACE and cause of death, including
from cancer (Felitti et al. 1998). The authors explained this
as an indirect association via health-related behaviours
where exposed individuals coped with adversity-induced
stress by obtaining a pharmacological or psychological
benefit from tobacco or alcohol use. Since then, the same
study reported both indirect (via smoking) and direct
associations between ACE and lung cancer (Brown et al.
2010). In a separate study, Fuller-Thomson and Bren-
nenstuhl (2009) found an association between childhood
physical abuse and self-reported cancer after adjusting for
smoking, alcohol and other confounders, suggesting that a
direct association between childhood adversity and cancer
may exist. The main methodological flaw in these studies is
that ACE was self-reported by adults who were asked
questions about trauma and adversity they may have
experienced during childhood. Such questions are inevita-
bly vulnerable to recall bias, where adults with poor health
may be more likely to report adversity during childhood,
but often this is the only method available to researchers
exploring the consequences of childhood adversity. This
issue is raised by Korpimaki et al. (2010) in their study on
childhood adversity and cancer in a working age popula-
tion. The authors do use a retrospective questionnaire to
identify childhood adversity, and limit their analyses
to individuals whose cancer was diagnosed subsequent to
answering questions on childhood adversities, thereby
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attempting to address the problem of recall bias (Korpi-
maki et al. 2010). Their study found no association
between working-age cancer and reporting childhood
adversities.

Embodiment, how ACE becomes incorporated:
biological pathways to cancer development

In the following section, we describe the two main bio-
logical pathways through which the experience of ACE
may get “under the skin”. Stress induced by ACEs could
influence the onset of cancer via: (1) a “direct” effect of
stress on biological systems including neuroendocrine
responses and epigenetic modifications, and (2) an “indi-
rect” biological effect of health behaviours as a response to
stress. The most likely scenario is a combination of both
mechanisms simultaneously over time. Neuroendocrine,
inflammatory responses and epigenetic modifications
potentially have an impact on both types of pathway
(Fig. D).

Direct biological embedding of stress: neuroendocrine
responses

One of the main biological mechanisms used by organisms
to adapt to their environment involves stress response
systems, through the hypothalamic—pituitary—adrenal
(HPA) axis and sympathetic—adrenal-medulla (SAM)
system. These systems control the release of stress hor-
mones such as glucocorticoides (cortisol), catecholamines
(adrenaline and noradrenaline) and other hormones (pro-
lactine, oxytocin). The association between stress and
cancer development and progression has been shown in
biological studies. In animals over the life course,
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modification of HPA and SAM activities have been shown
to alter many biological mechanisms implicated in tu-
morogenesis, including tumour growth, cell migration and
invasion, inflammatory and immune responses (Antoni
et al. 2006a). This is well described in vitro and in animal
models of chronic restraint stress or of social isolation
(Antoni et al. 2006a; Gidron and Ronson 2008; Lutgendorf
et al. 2010; Thaker et al. 2006). When exposed to chronic
stress, “the body remains in a constant state of overdrive”
(Lutgendorf et al. 2010) with adverse consequences on the
regulation of systems implicated in cancer progression.
Such causal relationships between environmental factors
and biological mechanisms involved in cancer have been
well demonstrated in animals (Antoni et al. 2006a). In
terms of ACE, maternal care defects in animals have been
shown to increase HPA responsivity to stress. These effects
seem to be derived from changes in forebrain corticosteroid
receptor systems, which determine glucocorticoid negative
feedback sensitivity (Meaney et al. 1994). As a key step in
controlling the stress response, the glucocorticoid pathway
has been dissected in models of early life stresses and
found to be associated with epigenetic modifications,
which we will discuss below.

In humans, evidence is more difficult to obtain, therefore
available studies are sparse and mainly based on correla-
tions and not on causal associations. However, an
increasing literature suggests links between psychosocial
factors, like stress, depression or social isolation and cancer
progression through activation of HPA and SAM systems
(Antoni et al. 2006a). Accordingly, altered levels of stress
hormones have been observed in human cancers (Antoni
et al. 2006a) and a number of correlations between psy-
chosocial stress, biological pathways related to
tumorigenesis and cancer have been reported in humans.
For instance, psychosocially stressed patients have fewer
leucocytes, decreased cytotoxic T cell and natural killer
cell activities, high levels of serum cortisol (basal), acute
phase proteins, increased plasma concentrations of
inflammatory cytokines and more inflammatory responses
including DNA damage, growth and angiogenic factors and
proteases (Gidron and Ronson 2008). Stress-related
immunological changes bring about declines in natural
killer cell activity by depressing their ability to respond to
tumours or virally infected cells, and causing a reduction in
the body’s defences linked to the repair of damaged DNA
(Kiecolt-Glaser and Glaser 1999).

In epidemiological studies, evidence of a direct associ-
ation between exposure to stress and cancer incidence is
mixed and inconclusive (Schraub et al. 2009). These
studies combine a number of definitions or forms of stress
reported in adulthood that may be relevant to the chain of
risk leading to cancer development, but do not relate to
ACEs specifically. A Danish cohort study on 8,736 men

and women found no direct association between cumula-
tive stressful life events collected retrospectively and
cancer incidence, though they did identify a relationship
between stress and unhealthy lifestyles (Bergelt et al.
2006). Ollonen et al. (2005) found support for an overall
association between stressful life events and breast cancer
risk in their Finnish case—control study (Ollonen et al.
2005). Evidence from the West of Scotland collaborative
study, a prospective cohort study of 5,743 men and 991
women, found an association between medium levels of
reported daily stress and breast/prostate cancer develop-
ment after adjusting for prior confounders and mediating
risk factors (Metcalfe et al. 2007). Conversely, Nielsen
et al (2005) found a significant reduction in the hazard ratio
of women exposed to perceived stress after adjusting for
confounders. The authors explain that chronic stress
impairs oestrogen synthesis, which is a known risk factor
for breast cancer (Nielsen et al. 2005). A meta-analysis of
studies on the association between stress and breast cancer
did not support an association between stressful life events
and breast cancer risk (Duijts et al. 2003).

Biological embedding of stress: epigenetic
modifications

Recent articles linking environment, DNA hypomethyla-
tion and cancer development suggest that the environment
may modify DNA and gene expression (Nise et al. 2010).
Epigenetic modification as a molecular-level mechanism
involved in the developmental origins of disease has thus
been used to explain a number of common pathologies
such as cardiovascular diseases, psychopathologies and
cancer (Hochberg et al. 2011; Szyf 2009). Furthermore,
epigenetic modifications have been put forward as a plau-
sible link between environmental factors, alterations in
gene expression and diseases susceptibility (Jirtle and
Skinner 2007). Here, we discuss the current literature
suggesting that environmental exposures and psychosocial
stress (via exposure to ACE) in particular, may contribute
to cancer development through epigenetic events.

The social environment and methylation

Epigenetics refers to any information heritable during cell
division other than the DNA sequence itself (Feinberg
2007). McGowan and Szyf (2010) have used the following
definition “the combination of mechanisms that confer
long-term programming to genes and could bring about a
change in gene function without changing gene sequence”
(McGowan and Szyf 2010). The most well-established
epigenetic methylation modification has been observed
whereby a methyl group is added to DNA. Methylation
of critical regulatory regions affects gene expression,

@ Springer



M. Kelly-Irving et al.

hypermethylation is usually associated with the silencing
of genes whereas hypomethylation with gene activation.
This alteration can be stable, and long-term but also
reversible due to the existence of DNA demethylases.
Epigenetic processes are therefore essential for under-
standing gene function and expression (Hochberg et al.
2011). It is the normal regulatory process of gene expres-
sion and as such, is essential for the normal growth,
development and aging of higher organisms. However, it
also underlies genomic modifications that can impact sus-
ceptibility to disease (Feinberg 2007).

In recent years, groundbreaking research has been car-
ried out establishing the link between psychosocial and
socioeconomic exposures in early life and epigenetic
modifications potentially leading to adverse health out-
comes later in life (Borghol et al. 2011). In animals, this
has been described through the modification of the gluco-
corticoid receptor (GR). Methylation was observed in the
hippocampus of rat pups in response to maternal care
whereby the levels of methylation at the 5’-end of the GR
gene promoter in the hippocampus were inversely pro-
portional to the extent to which rat pups were licked,
groomed and nursed by their mothers. Furthermore, the
increased level of methylation at the GR promoter was
correlated with reduced GR transcription confirming that
levels of gene expression were indeed affected by meth-
ylation (Weaver et al. 2004). Accordingly in humans,
hypermethylation and reduced expression of the gluco-
corticoid receptor gene was found in the post-mortem
hippocampus of suicide victims with a history of abuse in
childhood but not among suicide victims without a history
of childhood abuse or controls who died suddenly from
causes other than suicide (McGowan et al. 2009).

Given that the glucocorticoid pathway is strongly
involved in life-stress modulation, methylation of the GR
supports the idea that psychosocial stress, and ACE in
particular, may have an impact, on tumorigenesis and that
this may be triggered and sustained by epigenetic changes.
This idea is further supported by the fact that aberrant DNA
methylation is common in various human tumours [stom-
ach, kidney, colon, pancreas, liver, uterus, lung, cervix
(Feinberg 2004)]. These aberrant epigenetic changes could
stem from the activation of biological systems induced by
early social exposures, such as the GR pathway down-
stream. However, direct evidence is lacking from studies
on humans.

DNA methylation and cancer
Since methylation is a potentially reversible biological
signal, DNA methylation patterns can be used as a plastic

biological framework that might play a role in the adaptive
responses to changing environments early in life and
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possibly throughout life (Szyf 2009). Patterns of methyla-
tion can be acquired during life, or be inherited from the
mother’s behaviour affecting the DNA methylation pat-
terns of the offspring (Weaver et al. 2004). Consequently,
an individual’s health status is the result of a remodelled
epigenome, which itself is the outcome of complex
cumulative interactions between the genotype and the
environment over time (Hochberg et al. 2011), wherein
early life exposures are so critical (Gluckman et al. 2011).
Cancer involves both global and gene-specific
hypomethylation and hypermethylation as well as chro-
matin modifications. Many growth-promoting genes are
activated through hypomethylation (Feinberg and Tycko
2004); in contrast, tumour suppressor gene silencing has
been linked to promoter hypermethylation (Jones and
Baylin 2002). Specific global DNA methylation patterns
can be considered as signatures of specific cancers and are
being assessed by whole genome techniques (Feinberg and
Tycko 2004). Experimental data from research on mice
support a causal role for epigenetic changes in cancer
(Eden et al. 2003) and further suggest that hypomethylation
is more important in the earliest stages of carcinogenesis
whereas hypermethylation has a greater role during tumour
progression (Laird et al. 1995; Yamada et al. 2005).

“Indirect” biological pathways

The indirect biological mechanism potentially linking ACE
to cancer is via risky health behaviours that are, among
other factors, stress-reducing in the short term, such as
smoking and alcohol consumption. Previous studies on
ACE have established links between adversity in childhood
and an increased risk of smoking, alcoholism, early sexual
activity and having multiple sexual partners (Anda et al.
1999, 2002, 2006; Chung et al. 2010; Dube et al. 2003a,
2010), all of which are risk factors for cancer. Epigenetic
mechanisms, which can be instigated by exposure to
stressors such as ACE, have been identified as underlying
addiction and neurobiological responses to addiction
(Wong et al. 2011) as well as being linked to disruptive
behaviour problems in children (Tremblay 2010).

Chains of causality: how it all fits together

We have described the possible biological pathways and
mechanisms linking ACE to cancer in adulthood, acting
directly on physiological processes, or via behaviours. It is
important to simultaneously grasp these biological
responses to stress in childhood and their consequences,
however, not to overstate them as being deterministic of
future negative outcomes. Thankfully, human development
and capacity for adaptation is complex, and ACEs are not a
death knoll for exposed individuals. A subtle interplay
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between biological functions and the environment contin-
ues throughout life. The importance of sensitive periods in
life course epidemiology cannot easily be disentangled
from the other mechanism of accumulation. Those indi-
viduals most at risk of developing cancer after initial
exposure to ACEs are more likely to have accumulated
negative exposures subsequently. The accumulation of
environmental exposures over time leads an individual
along a trajectory towards their ultimate health outcome.
Socioeconomic status is a predictor of psychosocial stress
(Matthews et al. 2010; Wilkinson 1999), but also, an
individual’s position on the social gradient is likely to
affect how their biological and behavioural functions
embody stress when they become exposed. When consid-
ering the “biology of disadvantage” (Adler and Stewart
2010) socioeconomic status is positioned as a distal pre-
dictor of ill health mediated by psychosocial factors.
However, stress and adversity can occur across the social
gradient, and the way in which neurobiological and
behavioural processes deal with these psychosocial expo-
sures is likely to be different based on social position
(Seeman et al. 2010).

The importance of the early childhood environment is
pivotal, however, a nuanced understanding of its signifi-
cance is required. Though findings suggest a sensitive
period effect of exposure to stressors and the impact of this
on biological responses which could lead to the develop-
ment of cancers, it is too over-simplified to think that the
organism’s plasticity ‘stops’, becomes fixed, and ends in
inevitable cancer development. On the contrary, adapta-
tions are possible across the life course, and the discussion
on how to intervene in subjects with an increased suscep-
tibility during specific phases of development and in
specific spheres (educational, nutritional, etc.) is essential.
Children who have experienced adversity must not be
deemed ‘damaged goods’ and destined to develop psy-
chopathologies and now cancer. Instead, the incredible
facility for adaptation that is a characteristic of all animals
at a biological level is even greater in humans, due to their
added cognitive and socio-emotional complexity, poten-
tially allows for later adjustment. At the earliest life stage,
when parenting is most intense, interventions to improve
parental investment in the child may prevent maladaptive
affective patterns and the deregulation of biological sys-
tems thus potentially improving the child’s response to
stressful events, and preventing poor health or harmful
health behaviours from developing (Mayes et al. 2005). It
is clear that the °‘sensitive periods’ mechanism cannot
easily be dissociated from the cumulative effect of expo-
sures. The combination of these two mechanisms leads an
individual along a trajectory where the probability of a
poor health outcome increases.

Discussion

This discussion is based on literature stemming from epi-
demiology, neurobiology and biological sciences, but is a
non-exhaustive selection of the evidence and how it might
fit together across the disciplines. The main limitation is
likely to be publication bias, whereby papers showing a
lack of evidence for the links between (1) ACEs and
physiological stress responses, (2) physiological stress
responses and the biological mechanisms of cancer devel-
opment and (3) the combination of (1) and (2) are unlikely
to be either pursued by researchers or to be published in
journals. Therefore, evidence to the contrary is probably
difficult to identify. Of course, the authors may have also
missed relevant papers or themes which may have biased
the discussion. However, the overall objective of this type
of paper is to move a discussion forward and link different
areas or disciplines of research with may ultimately affect
how public health issues are addressed.

Conceptualising childhood adversity as an early distal
cause of cancer alters the current aetiological understand-
ing of the very early stage of the disease. An organism is
thus susceptible to developing a cancer via biological and
social/psychosocial pathways. This means that experienc-
ing adversity in childhood may set up the organism’s
susceptibility to the future development of cancer, how-
ever, the individual’s subsequent life course trajectory is
likely to mediate the effect. Though understanding the
mechanisms operating behind the relationship between
adversity and cancer is paramount, the works discussed
here highlight once more the importance of early life
exposures and their potential consequences on health.
Hence, public health and social interventions to ameliorate
intra-familial conditions have a twofold benefit: they are
essential to improve the well-being of the children, and are
crucial for the future adult’s health. An important message
regarding sensitive periods in life course epidemiology is
that, for higher functions, “varied stimulation over a pro-
longed period of time is likely to produce corresponding
results—that is, more is better” (McCall and Plemons
2001, p. 276). This means that policies to improve child-
hood environments cannot be limited to a “one shot” of
quality education, or improved health care, but rather a
continued nurturing is essential. It also means that there is a
good chance to counter the ill effects of adversity in
childhood by providing a positive and stable overall envi-
ronment in the subsequent long term (McCall and Plemons
2001).
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