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Adverse early life experiences are associated with changes in
pressure and cold pain sensitivity in young adults
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Over the past two decades, understanding on the
importance and impact of early life events on health
and well-being in later life has expanded considerably.
Accordingly, childhood stress and trauma during this critical
period has been demonstrated to elicit profound changes
physiological functioning, which in turn is associated with
an increased risk of developing conditions such as chronic
pain. Preclinical and animal studies have provided evidence
for changes in several neurobiological substrates including
the stress hypothalamic-pituitary-adrenal axis, immune
system and epigenetic mechanisms, in the association
between early life stress and altered pain processing in
later life (1,2). However, clinical data is limited and often
conflicted on whether childhood stress and trauma results
in increased (3,4) or decreased (4-6) pain sensitivity or
experience. The Western Australian pregnancy cohort
(Raine) Study commenced in 1989 and has provided
longitudinal physiological, psychological and socioeconomic
data on a large cohort of parents and offspring over the
past 30 years. A recent study by Waller and colleagues
published in Pain, utilized data from the Raine study to
assess the association between a wide range of early life
stressors, pressure and cold sensitivity and pain experience
in young adults (7). The authors are to be commended for

their rigorous analyses of this large cohort data resulting
in robust data which demonstrates that adverse early life
experiences are associated with changes in pressure and
cold pain sensitivity at 22 years. These data provide further
support that early life experiences are associated with
altered long-term nociceptive processing. Given the lack of
longitudinal studies in this area and the social and economic
burden of treating acute and chronic pain, this study
provides robust evidence on early life stress as a risk factor
for altered pain processing thus providing valuable insight
into possible biomarkers and novel treatment strategies for
such conditions.

Increasing evidence supports a significant association
between early life stress and adversity with altered pain
responding and an increased incidence of chronic pain
in later life (1,6,8-10). However, many of the studies
examining the association between early life stress and pain
in later life have been retrospective studies or specifically
examine the impact of neonatal pain. The study by Waller
and colleagues (7) utilised the Raine study which enabled
the authors to use a comprehensive longitudinal data set
to examine a wide range of early life experiences in a large
nonclinical cohort. The use of large cohort studies is a
strong methodology for longitudinal studies, given the

AORCID: Line Caes: 0000-0001-7355-0706; Michelle Roche: 0000-0002-7242-9397.

© Annals of Palliative Medicine. All rights reserved.

Ann Palliat Med 2020;9(4):1366-1369 | http://dx.doi.org/10.21037/apm-20-914


https://crossmark.crossref.org/dialog/?doi=10.21037/apm-20-914

Annals of Palliative Medicine, Vol 9, No 4 July 2020

large sample size and standardised assessment procedures.
However, drawbacks of a cohort methodology include
the potential for minimal input from the researchers on
the exact measures being taken at each and every time
point. Nevertheless, the authors were able to included
standardised, best practice cold pain and pressure pain
threshold assessment at 22 years of age. In addition,
the authors had access to excellent records on early life
stressful events both antenatal and over the first 3 years
of life. These stressful events included questions such as
problems with pregnancy, death of a close, relative, death of
a friend, marital problems, separation or divorce, problems
with children, involuntary loss of own job, involuntary
loss of partners job, financial hardship, residential move,
and “other” stressful events. Although the authors admit
that data was missing from most variables which could
potentially give rise to biased results, this was accounted for
by adopting a robust statistical analysis strategy, such as the
inclusion of multiple imputation data sets and bootstrapped
backwards stepwise selection procedure. Consequently,
the resulting outcomes and conclusions are robust and not
inflated by a large sample size or biased due to a potentially
large amount and various patterns of missing data. Overall
the findings suggest divergent effects of early life stress on
pressure and cold pain sensitivity, but not experience, in
young adults.

Specifically, the research revealed that (I) more problematic
behaviour at age 2 years was associated with less pressure
pain sensitivity, but not cold sensitivity or pain experience, at
22 years; (II) poorer family functioning increased the odds
for having high cold pain sensitivity at 22 years, and those
reporting a moderate/high pain experience at 22 years; poor
family functioning further increased the odds of higher cold
pain sensitivity.

Divergent effects of early life stress on responses to
noxious stimuli is not unusual with several studies having
reported both increases and decreases in thresholds. As the
authors suggest, these differential effects are likely due to
different neuronal networks transmitting and modulating
these stimuli. Indeed, these divergent findings for pressure
and cold pain further add to our knowledge that different
experimental pain induction methodologies induce different
sensory and affective qualities of pain stimulations (11).
However, to date, little is known about how these pain
experiences induced by experimental induction techniques
match exactly onto real-life pain experiences (12). What
is more consistent is the association between early life
adversity and increased incidence of chronic pain in later
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life. Although the current study included chronicity in
its pain assessments at age 22 years, this was combined
with intensity and number of pain areas in order to group
individuals into low, medium or high pain groups. As
such, with the current data it is not possible to delineate
if there was a specific contribution of early life stress to
the development of chronic pain in this cohort. For future
studies it would be of interest to include separate indices
of pain intensity, interference and chronicity to gain a
comprehensive understanding of the potentially diverse
impact of early life stressors on these different aspects of
later life pain experiences.

The moderating relationship of early life family
functioning on cold pain sensitivity further adds to
the mostly cross-sectional, evidence that poor family
functioning plays a role in understanding chronic pain
experiences; especially disability due to pain (13). This is
however, to our knowledge, the first study to highlight that
poor family functioning is a potential early life risk factor for
the development of heightened pain sensitivity, which could
play a role in developing chronic pain later in life. Future
studies prospectively exploring the association between
family functioning, pain sensitivity and the development
of chronic pain across the life span are warranted to shed
more clarity on these complex interrelations and allow
the identifications of early life risk factors for chronic pain
development.

Interestingly, while females were found to exhibit higher
pressure and cold pain sensitivity, the relationship with
problematic behaviour and poorer family functioning on
these parameters was independent of the participant’s sex (7).
Sex differences are widely acknowledged, with females
demonstrating increased sensitivity to noxious stimuli and
incidence of chronic pain. Previous evidence has shown that
females with a history of sexual abuse exhibit lower pressure
pain thresholds (14), however whether similar effects occur
in males was not examined in this study. While the Waller
study highlights a lack of sex effect in their analysis, further
studies examining if sex differences exist on the impact of
early life experience and stress on pain responding in later
life is warranted.

While the data presented has expanded our understanding
on the association between early life stress and pain
sensitivity, a number of outstanding questions and limitations
should be noted. For example, although a wide array of
early life events were recorded and included in the analysis,
events such as previous pain experiences (4,15) and childhood
trauma (16), which have been demonstrated to impact on
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pain processing, were not captured. Although the current
data set support a likely role for early life stress in mediating
changes in nociceptive responding, it is impossible to account
for all potential confounds that may occur alongside those
early life events recorded or subsequent to this period which
in turn may impact on nociceptive processing. Furthermore,
such events occur against a backdrop of varying levels of
inherited vulnerability and in various social and cultural
contexts.

For instance, given the Western Australian pregnancy
cohort (Raine) includes data collection on regular intervals
during the participant’s development, an important aspect
missing from this study’s analyses is the inclusion of more
frequent assessments of pain and family functioning/
events throughout the child’s development. Such recurring
assessment would allow further insight into the complex
associations between early life stressful events and later life
pain experiences. As the authors highlight, adolescence is
a critical period of development associated with changes
in social environment (i.e., relying more on peers than
their parents) and gaining independence. Furthermore, an
increase in the prevalence of chronic pain is apparent from
adolescence onwards (17). However, what happens during
adolescence in terms of their social environment and pain
experiences is absent from this study but could potentially
have a substantial moderating influence on the extent early
life events and family circumstances impact on their pain
experiences in young adulthood. For example, evidence
indicates that having a reliable and trustworthy person to
connect with (e.g., teacher or a peer) during adolescence
can buffer the impact of negative family influences (18).
However, this evidence is limited to assessment of stressful
events taking place during adolescence, thereby preventing
conclusions on how a supportive social environment outside
of the family home during adolescence could buffer against
the impact of early life stressful experiences.

In conclusion, the study by Waller and colleagues
(in 2020) reveals the importance of early life stressors
on pain sensitivity in young adults using an impressive
longitudinal set-up and rigorous data analytical techniques.
We anticipate that this data will encourage and stimulate
more prospective and robust research designs in the future,
thereby furthering our understanding of the impact of early
life events on pain experiences throughout the life span. In
such future research endeavors, it will be crucial to address
the limitations of the Waller and colleagues (in 2020) study,
such as the inclusion of independent measures for pain
intensity, interference and chronicity as well as the inclusion
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of multiple assessment points of life events and pain
experiences across the lifespan. Furthermore, the divergent
findings for the impact of early life experiences depending
on the adopted pain inducing modality (i.e., pressure and
cold pain) and how this matches onto potential divergent
impacts on different real life pain experiences warrants
further exploration.
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