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traumatic material in analytical staff
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Analytical professionals working in criminal justice and in social media companies are exposed to
aversive details of traumatic events. Albeit indirect, exposure in these roles is repeated and can be
extreme, including exposure to material containing lethal violence, sexual assault, and serious self-
harm, leading to post-traumatic stress disorder and Secondary Traumatic Stress reactions.
Incorporating relevant empirical research, this article considers the mechanisms that may contribute
to post-exposure post-traumatic stress disorder and Secondary Traumatic Stress reactions in these
roles. Building on the Ehlers and Clark model, subsequent extensions, and the authors’ experience of
workingas, andconducting researchwith, lawenforcement professionals, a newmodel is proposed to
explain post-exposure post-traumatic stress disorder/Secondary Traumatic Stress reactions.

The Diagnostic and Statistical Manual of Mental Disorders Fifth Edition
(DSM-5)1 expanded the definition of post-traumatic stress disorder (PTSD)
to include reactions to repeated or extreme exposure to aversive details of
traumatic events. Where PTSD refers to the cognitive, emotional, and
behavioural outcomes of experiencing a traumatic event first-hand (e.g., a
road traffic accident or violent crime), secondary traumatic stress (STS)
refers to these outcomeswhere the eventwas not experienced personally but
the person is exposed to the aversive details. STS symptomatology is similar/
almost identical to PTSD symptomatology2–4. The DSM-5, therefore,
encapsulates STSwithin its definitionofPTSD, althoughSTSexperts concur
that STS can occur without repeated or extreme exposure4.

Significant others and professionals helping or attempting to help a
trauma survivor can experience STS5. As such, studies of STS reflect this
point and sample significant others of survivors6 and professionals working
directly with survivors; nurses, social workers, victim advocates, therapists
and mental health workers, and police officers and law enforcement
officials7–9). Not all exposure to other people’s traumas is direct, and expo-
sure for some professionals is indirect; thoseworkingwithmaterial about or
depicting others’ traumatic experiences (termed “traumatic material”10, p.
112) can experience STS. Studies with personnel who work indirectly with
other people’s trauma (e.g., via testimonials or footage of trauma, such as
child abuse investigators, those working in online child sexual abuse units,
sexual violence lawyers11,12) have also been conducted. There are some roles
within the criminal justice system and industry where exposure is entirely
indirect but would certainly meet the DSM-5 PTSD criterion of repeated or
extreme exposure. For example, crime analysts, intelligence analysts, and
behavioural investigative advisors are exposed, in detail, to material about

the perpetration of sexual assault, murder, torture, and genocide, and that
exposure often occurs daily. Social media content moderators have to
engage with similar material and are described by online platforms as “the
first line of defence” from this content for the rest of the online community13

(p. 8). Thismaterial includes lethal violence, self-harmand suicide attempts,
and sexual violence perpetrated against adult and child victims13–15. In this
paper, we refer to these professionals as “analysts”.

Thenegative impact of exposure to other people’s trauma for front-line
police officers and police investigators is well researched16–18, but the same is
not true for staffwhose exposure ismore indirect. The fewqualitative studies
with such employees19–21 include accounts of symptoms of PTSD and STS4,5.
Similarly, the negative impacts experienced by social media moderators
have been reported in the popular press22 and in a limited number of
academic articles23, but, to date, there has been no systematic, scientific
research with these individuals or prevalence studies for mental disorders
such as PTSD15.

While the DSM-51 recognizes that secondary exposure can lead to
PTSD, the exact nature of this relationship is poorly understood, and
effective interventions require suchmechanistic understanding. Research in
this area is sorely needed but lacks a theoretical framework.While designed
to explain PTSD rather than STS, we adopt Ehlers and Clark’s24 cognitive
model of PTSD as a starting point in explaining how analysts’ indirect
workplace exposure can lead to STS/PTSD symptoms.We chose thismodel
since it provides a detailed explanation for the development and main-
tenance of PTSD, and most aspects of the model are well-supported
empirically25. We supplement this model with additional factors with
explanatory value for STS/PTSD identified in the broader research
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literature, thereby expanding it to incorporate further risk and resilience
factors for PTSD/STS and their maintenance. Finally, we apply this
expandedmodel to the example of analystsworkingwith traumaticmaterial
using the limited empirical research with this group and our own experi-
ential knowledge of conducting researchwith them for decades. In doing so,
we identify gaps in knowledge and propose a future research agenda.

Ehlers and Clark’s (2000) cognitive model of PTSD
In Ehlers and Clark’s24 cognitive model of PTSD (Fig. 1), the individual’s
experience of a current senseof threat is key toexplaining the symptoms that
characterise the disorder (e.g., intrusions and emotional responses like
anxiety and physiological arousal) and is experienced alongside them. The
sense of threat can be internal and relate to the self (e.g., I am not capable, I
am undeserving) and/or external (e.g., the world is a dangerous place). A
current sense of threat is proposed to arise because of (1) the way it is
appraised by the individual, and (2) the nature of the memory for the
traumatic event, and its links with autobiographical memory. Further, the
individual is proposed to engage in cognitive and behavioural strategies
intended to reduce the sense of threat and/or symptoms which, para-
doxically, maintain them.

Appraisal
Ehlers and Clark24 explain that due to the individual not appraising the
threat as time-limited (i.e., occurring in the past, at a particular time), it is
experienced as current and ongoing. They refer to this phenomenon as an
overgeneralisationof the threat. For example, the individualmayperceive all
similar situations to the one associated with the trauma as dangerous.
Alternatively, if the threat is internal and related to perceived personal
inadequacies, then these canbe appraisedas long-lasting and likely to lead to
similar events in the future. Victims with PTSD have more negative beliefs
about self, others, and theworld than victimswithout PTSD25. Appraisals of
the trauma event and/or the self can lead to a range of emotional responses
(e.g., shame, guilt, sadness, anger), but most relevant to PTSD is fear, which
results from appraisals of threat or danger.

The nature of the trauma memory
PTSD symptomatology, such as intrusive thoughts, is proposed to result
from the individual’s trauma memory being poorly elaborated and inte-
grated within their autobiographical memory. Elaboration and integration
refer to memories being stored according to themes (contextual informa-
tion) and personal time periods. Without this elaboration and integration,
the traumamemory is not placed accurately in time and context, adding to

the sense of the threat being current. Trauma memories that are more
sensory-rich and less conceptual are more likely to be retrieved (including
involuntarily) when the person encounters similar cues because their sen-
sory richness provides numerous triggering stimuli. In support of this,
victims of trauma describe their memories as sensory and perceptually
rich26.

Ehlers and Clark24 also propose strong stimulus-stimulus (S-S) and
stimulus-response (S-R) pairings for traumatic material where stimuli
present at the encoding traumatic event are strongly associated without
conscious awareness of this. Unawareness of these associations alsomakes
it difficult for the individual to recognise the links between the stimulus
and their trauma response which prevents them from learning that these
triggers can be present without being in danger. Strong perceptual
priming for such stimuli mean they are more likely to be noticed by the
individual, and therefore trigger PTSD symptomatology. As a form of
implicit memory, these “memory traces are not well discriminated from
othermemory traces” (p. 326)meaning that minimal similarity between a
physical cue and the trauma event would be sufficient to trigger
symptoms.

While Ehlers and Clark’s24 model proposes that contextual repre-
sentations play an inhibitory role in retrieval, other research27 demon-
strates that increasing contextual representations for trauma memories
facilitates their retrieval due to additional (contextual) information pro-
viding a larger number of cues for the memory. It follows that trauma
memories that have been conceptually encoded could be triggered
through activation of associated cues, with a greater number of cues
increasing this likelihood.

Ehlers and Clark24 also explain that the nature of the traumatic event
itself can affect cognitive processing at the time of the trauma. For example,
if the event was predictable, and of longer duration, then conceptual pro-
cessing is more likely.

Characteristics of the person
Characteristics of the individual are also influential; for example, prior
experience of trauma can inhibit conceptual processing when encountering
a new traumatic event because it reactivates trauma memories that them-
selves were processed in a data-driven, rather than conceptual, way. It is also
recognised that individuals’ life experiences change, and with these a past
trauma can develop a more threatening meaning leading to a current sense
of threat being experienced, or an individual may be exposed more to cues
for the memory of a traumatic event. In these scenarios, there may be a
delayed onset of PTSD.

Fig. 1 | Ehlers and Clark’s24 Cognitive Model of
PTSD. Reprinted from Behaviour Research and
Therapy, 38, Anke Ehlers and David M. Clark, A
cognitive model of post-traumatic stress disorder,
319–345, Copyright (2000), with permission from
Elsevier.
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Maintenance of PTSD via cognitive and behavioural
strategies
In the model, the behavioural strategies and cognitive appraisal styles
adopted by an individual can (a) directly produce PTSD symptoms, (b)
prevent change in negative appraisals, and (c) prevent change in the trauma
memory. For example, thought suppression, the attempt to not think about
something, is argued to increase the frequency of intrusive thoughts/
memories28, and selective attention to threat cues leads to trauma-related
emotional reactions and intrusive thoughts. Safety behaviours prevent the
opportunity for disconfirmation of a traumatic event (fear extinction)
occurring again, as does avoidance of similar situations29. Rumination, a
cognitive processing strategy, that aims to better understandwhy something
happened, is proposed to result in the strengthening of problematic
appraisals (of self and the world30), which increase the current sense of
threat, and stimulate emotional responses24. The relationship between
emotion regulation difficulties andPTSDwas fully explainedby rumination
in two cross-sectional studies30,31, and a recent systematic review32 cites
longitudinal studies that provide further support.

Extensions to Ehlers and Clark’s24 model
While Ehlers and Clark’s24 model can assist in understanding why profes-
sionals exposed to distressing material in the workplace develop PTSD
symptoms, since its publication, other mechanisms for PTSD symptoms
have been proposed. We outline how these mechanisms could be incor-
porated within an extension of Ehlers and Clark’s model to explain why
some individuals are at greater risk of developing PTSD than others.

Mental imagery
Mental imagery “is key to bridging the experience, memory, and intrusive
recollection of the traumatic event” in PTSD33 (p. 1). Individuals vary in
their propensity to use mental imagery and in its vividness34. Kosslyn35

explains that mental imagery pre-trauma is associated with vivid trauma
memory, and the tendency for vivid mental imagery is associated with less
conceptual processing. Further, the consolidation of sensory details for
traumatic events can be disrupted by engaging individuals in activities with
high visuo-spatial demands soon after the trauma itself, leading to fewer
subsequent intrusive memories36. Preliminary laboratory evidence of an
association between vividness of mental imagery and intrusive memories
exists37; however, there are no prospective studies that measure vividness of
mental imagerypre-traumaexposureoutside the lab.Thepossibility that the
association between mental imagery and PTSD reflects reverse causality,
therefore, remains35.

Social cognition
Stevens and Jovanovich’s38 (p. 1)meta-analysis concludes social cognition is
an “important and understudied area” for PTSD development and main-
tenance. Social cognition deficits are identified in themeta-analysis as a pre-
existing risk factor for PTSD development, and social cognitive ability as a
resilience factor for traumatic stress, in general. Similar conclusions are
drawn in Couette et al.’s39 systematic literature review, particularly for
interpersonal forms of trauma.

Mentalising, a fundamental component of social cognition, has been
implicated in themaintenance of PTSD. It is the ability to understand one’s
mental states and those of others, and it promotes emotion regulation, a
clear sense of self, reflective ability and self-control, and strong relationships
with others, which can provide a sense of belonging and security40.When an
individual is chronically fearful and hypervigilant to sources of threat41,
mentalising becomes impairedbecause feeling safe and secure is essential for
a person tomentalise. Affective states (i.e., high arousal) can also impair the
ability to mentalise at a cognitive level40. Social support can aid in recovery
from mental illness; however, impaired mentalising weakens the ability to
infer the mental states of others, and this, alongside problematic appraisals
characteristic of PTSD (e.g., others cannot be trusted, I am not worthy of
being helped), inhibits the individual’s ability to seek and use social
support42. It is through supportive interactions with others that the fear

response and other negative emotional states associated with the trauma are
diminished/extinguished43. Therefore, diminished social support prevents
this and can leave the individual feeling lonely and insecure, which, in turn,
negatively impacts mentalising.

While these aspects of social cognition have been proposed as
mechanisms forPTSD, Stevens and Jovanovich38 conclude that exactlywhat
components of social cognition promote either risk or resilience is unclear,
prompting the need for longitudinal research to determine whether social
cognitive deficits lead to a weaker social support network, or if deficits in
social cognition form part of the stress response. Regarding neuroimaging
studies, they note, “initial neuroimaging studies of social cognition in PTSD
suggest that deficits may not be produced by alterations in the core set of
brain regions involved in mentalising or emotion recognition” (e.g., the
temporo-parietal junction, dorsomedial prefrontal cortex) “butmay instead
be related to heightened emotional responses to social signals conveying
information about threat, which interfere with the ability to reason about
others’ internal states” (p. 3–4).

Suppression-induced forgetting/reduced encoding
Although thought suppression at recall is proposed to be problematic in
Ehlers and Clark’s24 model, others argue that suppression can stop the
recollection of the fear/traumamemory through the prefrontal cortex acting
on the amygdala29 and lead to suppression-induced forgetting44. This direct
suppression either prevents thememory coming tomindor limits its time in
awareness. However, in models of memory for PTSD, which emphasise the
role of data-driven vs. conscious processing in (involuntary) retrieval, the
potential impact of thought suppressionwould be diminishedwhen there is
a strong match between the original trauma memory and the current
situation, since little conscious processing would be required29. Thought
suppression can also occur at encoding. Anderson andHanslmayr44 (p. 290)
suggest “If, upon encoding an experience, people intentionally exclude the
event from awareness, retention of the experience is impaired, compared
with cases inwhich they intend to remember the event.Although this deficit
arises from several sources, one factor is the termination of encoding by
inhibition, and the disruption of episodic traces formed up until that point”.
Ehlers and Clark24 cite studies that support the detrimental relationship
between engaging in thought suppression at recall and PTSD symptoms. In
contrast, deficits in memory suppression, diminished suppression-induced
forgetting and inhibitory control have been found in participants with
PTSD45–47. It is noteworthy that all these studies are cross-sectional and that
studies of direct suppression have focused on visual images as the stimulus,
yet, these are not the only type of intrusions possible.

Emotion regulation and emotion regulation strategies
Impaired or maladaptive emotion regulation is proposed as a core com-
ponent of PTSD, leading to hypervigilance and attentional biases,
increased startle response, hyperarousal, generalisation of fear, and
avoidance of emotional material or trauma reminders48. These symptoms
arise fromproblemswith both “bottom-up” appraisals of stimuli andwith
top-down control of emotional reactions48, as documented in prominent
theories of emotion regulation (i.e., Gross’ [2015] extended processmodel
of emotion regulation49); Heightened emotional reactivity, for example,
contributes to a current sense of threat in those with PTSD when
encountering a trigger. Resulting intense emotional arousal leads to
avoidance of further triggers and the distress they cause50. However, doing
so prevents fear extinction24. As previously stated, intense emotional
arousal also impairs mentalising. Further, Fitzgerald et al.48 highlight the
role of impaired implicit and explicit emotion regulation (e.g., the inability
to unconsciously shift attention during an emotional event vs. difficulties
using cognitive strategies in a conscious manner to change an emotional
response to a stimulus). It is possible that impaired implicit emotion
regulation could negate the ability of an individual to engage in thought
suppression at the encoding stage. Difficulties with emotion regulation
are, therefore, proposed as an additional mechanism for the development
and maintenance of PTSD symptomatology.
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The strategies an individual uses to regulate their emotions can be
adaptive (acceptance, cognitive reappraisal, and problem solving) or
maladaptive (rumination and emotion suppression) when it comes to
PTSD51. Some of these are already given explicit attention in Ehlers and
Clark’s24 model, e.g., rumination. Studies adopting a prospective long-
itudinal design have confirmed the role of these emotion regulation stra-
tegies in persistent PTSD51. However, this finding has not been confirmed
with longitudinal research that takes a pre-trauma measure of emotion
regulation, barNolen-Hoeksema andMorrow’s52findings for a relationship
between rumination and PTSD. Further evidence for the role of emotion
regulation strategies comes from neuroimaging studies whereby cognitive
reappraisal is associated with decreased amygdala and insula activity, with
the reverse observed for emotion suppression53. These studies underscore
the importance of investigating the role of different emotion regulation
strategies in PTSD and how they relate to other risk/protective factors.

Sleep disturbance
Sleep as a behaviour is absent fromEhlers andClark’s24model; however, it is
proposed to have a role in the development and maintenance of PTSD54,55,
particularly Rapid-Eye-Movement (REM) sleep56. The mechanisms for
sleep disturbance leading to PTSDare viamemory consolidation, emotional
memory processing, cognitive control, and emotion regulation54,55,57–59.
Sleep disturbance impacts elements of socio-emotional functioning (e.g.,
recognition of emotional states from faces, emotional expressivity, emo-
tional intelligence60), and some research shows a direct relationship between
sleep disturbance and social cognition and social competence, albeit in
individuals with other mental illnesses61,62.

Hyperarousal associated with PTSD can also make it difficult for an
individual to fall asleep57. As well as poor sleep being a consequence of
emotional reactivity, it is proposed as a causal factor. For example, a genetic
predisposition for dysfunction in sleep-wake regulating neural circuitries
can, alongside stressors, lead to poor sleep and negative affect. Furthermore,
sleep deprivation impacts the prefrontal cortex’s (PFC) ability to modulate
emotional reactivity57. In addition to the prefrontal cortex, the amygdala,
insula, and hippocampus are sensitive to sleep disruption63, and all are
implicated in the development and maintenance of PTSD.

Few prospective longitudinal studies exist for sleep disturbance and
PTSD, andeven fewerhave apre-traumameasurementof sleepdisturbance,
which greatly limits our understanding of their temporal association.
Gehrman et al.’s64 study of veterans did include a pre-trauma assessment
prior to military deployment; however, only 50% of the sample had
experienced combat-related trauma during deployment. Van Liempt et al.65

also conducted a pre-deployment measure of sleep quality with veterans,
and all their participants were exposed to war-time stressors. However, for
both studies, the assessment of sleep quality was limited (i.e., hours of sleep
and reporting insomnia symptoms forGehrmanet al., or reported insomnia
symptoms and nightmares for van Liempt et al.), and REM sleep was not
measured. Studies could be improved through the adoption of objective
measures of sleep, such as actigraphy57.

An expanded model of PTSD/STS for analytical staff
Worldwide, a significant number of employees are exposed regularly to
traumatic material in the workplace (such as in criminal justice settings and
social media companies). Exact figures are hard to obtain; however, the
Internet Crimes Against Children (ICAC) task force employs thousands
across the United States7 and, in 2014, it was estimated that 100,000 people
were employed as content moderators worldwide (Chen, 2014, as cited in
ref. 15). Prevalence figures for PTSD/STS in professionals exposed to other
people’s trauma show a sizable minority are affected: the cumulative pre-
valence rate for PTSD in an eight-month period for Canadian lawyers was
13%12, and 25% of the ICAC task force reported high levels of STS11. Both
roles can involve some direct work with trauma survivors/perpetrators
alongside indirect work. Levin et al.66 considered the directness of exposure
to other’s trauma by categorising their sample of forensic science profes-
sionals into field vs. lab-based. Those field-based reported higher levels of

STS than those lab-based, although both showed moderate levels of STS.
However, some lab-based professionals’ work would have “personalised”
the crime, and others not. We found no other study that measured STS
prevalence in professionals working indirectly with other people’s trauma
(similarly, Steiger et al.15 report no prevalence studies for content mod-
erators). However, qualitative research with analysts whose work-based
exposure is entirely indirect (and very “personalised”) details symptoms
consistent with STS20,21. Lavis’20 work with police and law enforcement
analysts reported precautionary behaviour (e.g., locking windows, carrying
keys in hand), difficulty in making new friends due to lack of trust, hyper-
vigilance to threat cues, physical and mental exhaustion, and intrusive
thoughts. Other police analytical staff reported nightmares of the cases they
were working on and strong negative emotions like anger, irritability, sad-
ness, crying, or disgust when exposed to the details of serious crimes19.
Digital forensics analysts described the negative effects of their work on
them as long-term/permanent and irreversible21.

Given the number of employeesworking in roleswith (daily) exposure
to traumaticmaterial andmoderate/high levels of STS andPTSD symptoms
in associated samples, research with these populations is sorely needed and
so too is a guiding theoretical framework. We, therefore, consider how the
mechanisms outlined in Ehlers andClark24, and the additionalmechanisms
we have identified, relate to the work of staff in these roles in an attempt to
explain how workplace exposure to traumatic material could lead to STS/
PTSD symptomatology (see Fig. 2 for our model).While we refer to PTSD/
STS in our model, the factors we have identified are likely to also lead to
depression, anxiety, and sleep disturbance, since there is often co-
occurrence between PTSD, depression, and anxiety67,68. While some long-
itudinal researchhas found PTSD to lead to anxiety and depression (but not
vice versa)69, other studies report bidirectional relationships between PTSD,
depression, and insomnia68,70.

Appraisal
In the first author’s 18 months as a crime analyst, she was exposed to the
details of hundreds of sexual offences. Dosage, in various forms (e.g.,
caseload volume, ratio, and frequency of exposure) is a significant risk factor
for STS for professionals working with trauma victims3, for attorneys71, and
for professionals indirectly exposed to the details of crimes against
children11,72. There is also expert consensus on it being a likely risk factor for
STS in general4.We propose that analysts form amemory for each case they
work on, therefore, high dosage will lead to a large number of memories of
other people’s traumatic experiences.Moreover, highdosagewould result in
appraisals that the world is a dangerous place due to the sheer volume of
traumatic events to which they are exposed. We also propose that high
dosage brings with itmany potential triggers formemories of other people’s
traumas.Wewould, therefore, expect a longitudinal study to showapositive
relationship between dosage and PTSD/STS symptomatology.

In addition to dosage in general, exposure also brings new knowledge
that traumatic events occur in different contexts and to people of all char-
acteristics. For example, child sexual abuse can be perpetrated in the home,
at school, by peers and by adults, and byperpetrators known andnot known
to the victim. Similarly, stranger sexual offences occur at indoor locations
(home, work, shopping centres, car-parks, on public transport or in taxis, at
bars and nightclubs) and at outdoor locations (public parks, on the street, at
the side of a river or canal), throughout the year, at differing times of the day,
and to all genders, ethnicities, and age groups. Analytical professionals are,
therefore, likely to appraisemany situations as potentially dangerous: digital
forensics analysts classifying child sexual abuse material reported that child
sexual abuse and the perpetrators are everywhere and that “there is nowhere
that is actually completely safe”21 (p. 04). Analytical staff also report negative
appraisals of others: some report perceiving all men as potential sexual
predators19, or other parents as potential child sexual offenders20, or they
report they cannot trust anyone21.

As per Ehlers and Clark24, negative appraisals of the world and others
can produce a current, and generalised, sense of threat and emotional
reactions such as fear (for appraisals of threat), anger (for appraisals of
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unfairness), and sadness (for appraisals of loss). Analysts report all of these
reactions following exposure to traumatic material19. We propose that
workplace exposure characterised by traumatic events occurring in a broad
range of contexts could have a negative effect in addition to that stemming
from dosage alone. An analyst experiencing hypervigilance for threats and
chronic fearwould have difficulty inmentalising, further contributing to the
maintenance of PTSD symptoms.

Nature of trauma memory
Equivalent research to that with trauma survivors, which documents
sensory-rich memories26, does not exist for analytical professionals. How-
ever, they do report intrusive memories of, and flashbacks to, traumatic
material19,20, which suggests that similar mechanisms could explain STS as
those that feature in theories/models for PTSD for personally experienced
trauma. This line of argument leads us to consider what characterizes
workplace exposure to traumatic material and how the nature of workplace
exposure might influence the formation of memories of traumatic material.

Analysts working with material regarding someone else’s trauma have
not personally experienced it, which could impede its accurate placement in
time within autobiographical memory. This lack of accurate integration
would increase its likelihood of being triggered, particularly when
encountering similar cues24. For example, the poorly integratedmemory of a
sexual assault that occurred in a nightclub could be triggered for an analyst
when presented with cues for nightclubs (such as when attending one for a
social event). On such occasions, Ehlers and Clark’s24 model would predict
that the analyst is at risk of experiencing intrusive thoughts or flashbacks to
the traumatic material and that poor integration into autobiographical
memory adds to the sense of current threat.

Analysts receive information about the traumatic experiences of other
people via different mediums. For example, some professionals categorise
child sexual abusematerial, view photographs of victims of genocide or war,
or read the written accounts or transcripts of videos of witnesses/victims.
They are, therefore, receiving information via visual means. Professionals
listening to accounts of abuse or other violence are receiving information via
solely auditorymeans.Watching a victim give their testimony orwatching a
video recording (with sound) of a traumatic event involves bothmodalities.
Given the increase in sensory information available in the formation of
memory in the latter scenario, we propose it is a higher-risk scenario for
developing PTSD/STS. Case-to-case variation is also likely for traumatic
material in terms of the details provided. For example, two video-recorded
victim/witness testimonials could vary in their level of detail due to the
interviewer’s competence and/or the survivor’s ability to recall andarticulate
their experience73. Variation in detail could affect the amount of contextual
information provided about a traumatic event, its encoding, and subsequent
involuntary recall, as per Pearson et al.27, and/or it could lead to a larger
amount of sensory information in one testimonial compared to another,
relevant to the mechanisms proposed by Ehlers and Clark24.

Longer duration of exposure to traumatic material could also increase
the amount of information (conceptual or sensory) encoded into memory.
Variation in duration of exposure could occur due to the nature of the
analyst’s task requiring short vs. lengthy engagement with material, as well
as the actual length of some types of traumatic material (e.g., differing
lengths of video footage). Where an analyst’s role requires them to repeat-
edly re-visit the material (e.g., in crime linkage analysis74), this requirement
would also increase duration of exposure. The amount of time spent
exposed to traumatic material is something that some employers actively
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Fig. 2 | A model of the mechanisms via which workplace exposure to traumatic
material could lead to STS/PTSD-type symptoms. The impact of sleep on many of
the mechanisms within the original and the extended model, as referred to above, is

represented by a dashed box in the diagram where empirical research has demon-
strated that everything within the box has the potential to be impacted by sleep
quality.
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monitor and limit to protect their staff75, and analysts report taking self-
imposed breaks20.

The degree to which an analyst engages with traumatic material in
performing their role could affect its encoding into memory. Digital for-
ensics analysts engage with child sexual abuse material to (1) determine if
the person depicted in the image/footage is a child and (2) they must
categorise the image according to the level of indecency depicted76. Crime
analysts engaged in crime linkage analysis determine if two or more crimes
are linked to one another, which involves recording the behaviour displayed
by the perpetrator, interpreting it, and comparing it to behaviour in other
offences74. The source material for crime linkage analysis of sexual offences
is the narrative of the crime provided by the victim via awritten statement, a
transcript of a police interviewwith the victim, or the actual video recording
of the interview. Both types of analytical work involve engagement with the
material to arrive at a decision; however, wewould propose the latter type of
analysis requires a greater level of engagement and conceptual processing.
Ehlers and Clark’s24 model would predict that such engagement would be
protective, reducing the likelihood of later intrusions. However, Pearson
et al.’s27 findings suggest the opposite, whereby greater engagement leads to
more information about the traumatic event being encoded, producing
more cues and more associations between them.

In Ehlers and Clark’s24 model, the predictability of encountering a
trauma increases the likelihood of conceptual processing, which would
reduce the prospect of later intrusions. In some analytical units, a form of
triage or review of a case is conducted by one member of staff before it is
handed over to the member of staff who will do the in-depth analysis77.
Working practices like this provide opportunities to prepare colleagues
regarding the content of thematerial and analytical professionals in criminal
justice settings value being prepared in thisway19.However, it should also be
remembered that even in workplaces where exposure to traumatic material
is expected, exposure can still occur unexpectedly (e.g., an image could flash
up on a colleague’s screen in a group office).

Mental imagery
Mental imagery can form from short-term or long-termmemories78. Visual
mental imagery can form in short-term memory when an analyst views an
image of a crime scene or a victim, or footage of a violent act, and creates an
image in their mind using the perceptual information available. However,
analystsmay also create mental imagery by intentionally or unintentionally
drawingonvisual representations in their long-termmemory relevant to the
traumatic material with which they are working. In doing so, they associate
mental imagery that is personally relevant to the memory being created for
another person’s traumatic experience. It would follow, from Pearson
et al.’s27 research, that this association would increase the likelihood of
memories of the traumatic material being recalled later via the creation of
associations between the trauma memory and the analyst’s episodic
memory. Individuals with a greater propensity for (vivid) mental imagery
may also store trauma memories characterised by greater perceptual or
sensory detail. According toEhlers andClark24, such sensory-richmemories
would be more easily triggered, leading to PTSD symptomatology. Since
individuals differ in mental imagery ability as well as vividness78, the extent
to which memories are triggered will likely vary between individuals.

Maintenance of PTSD/STS via cognitive and beha-
vioural strategies
Impaired or maladaptive emotion regulation is proposed to result in
hypervigilance, hyperarousal, and avoidance of trauma reminders, aswell as
heightened emotional reactivity in general48. Qualitative research with
analysts working with traumatic material has documented all these out-
comes following exposure19,20. However, no quantitative studies investigat-
ing the relationship between PTSD/STS and emotion regulation have been
published for analysts specifically. In qualitative studies, they report enga-
ging in a range of emotion regulation strategies: detachment, emotional
distancing, reinterpretation, cognitive reappraisal, and selective
attention19,20. Several strategies hypothesised to be maladaptive have been

reported by analysts: thought suppression of involuntary recall ofmemories
of traumatic material, avoiding similar situations to those documented in
traumatic material, and safety behaviours associated with events learned
about through exposure to traumatic material19.

Thought suppression at encoding is considered an adaptive strategy79,
and while analysts cannot exclude a traumatic event from awareness
entirely, since their role is to analyse these events, they do report coping by
engagingwith thematerial in a limited way (e.g., focusing on the facts of the
case and/or not engaging with the emotional content19,20). The latter might
also lead to fewer contextual representations being formed, reducing the
likelihood of involuntary retrieval27. When analysing traumatic material
(and therefore encoding information into memory), analysts also report
engaging in dissociation (i.e., derealisation and emotional numbing/sup-
pression). In Ozer et al.’s80 meta-analysis of predictors of PTSD, peri-
traumatic psychological processes had the largest effects on rates/levels of
PTSD symptoms. In particular, they considered self-reported peri-trau-
matic emotional response and self-reported peri-traumatic dissociation.
The former refers to the intensity of negative affect felt at the time of the
traumatic event, and the latter to depersonalisation, derealisation, and
emotional numbing. While this has yet to be studied quantitatively in the
context of STS, it is noteworthy that in interviews, some analysts report
intense emotional responses to the traumatic material (e.g., breaking down
in tears, intense anger and disgust19,21), as well as using derealisation and
emotional numbing (i.e., emotional suppression) todistance themselves and
mute their emotional response. Whether these translate in the same way as
risk factors is a question for investigation. In experimental studies where
participants have viewed aversive imagery, self-reported dissociation was
associated with intrusive memories81. It is very difficult to assess peri-
traumatic emotional response and dissociation with personally experienced
traumas except by using retrospective self-report80, and in the lab, there are
ethical issues with exposing people to extreme traumatic material to which
theywouldnotnormally be exposed81.However,with their consent, itwould
be possible to assess these two factors prospectively with analytical staff
exposed to distressing content as part of their work using measures of
physiological arousal and brain imaging to overcome the limitations of self-
report.

Sleep disturbance
As per our amended model (Fig. 2), poor sleep is implicated in both the
development andmaintenanceofPTSDvia itspotential impact on several of
the risk factors for PTSD/STS. With regard to working with traumatic
material, analysts from several different countries report sleep disturbance19;
however, its exact role in PTSD/STS remains to be established.

As proposed by Ehlers and Clark’s24 model, we also consider here how
the characteristics of the individual could increase or decrease the likelihood
of PTSD/STS symptomatology in these roles. The potential influence of the
nature of the work with traumatic material has already been discussed
above. However, we also consider here how the workplace environment in
which exposure occurs could be influential.

Characteristics of the person
Individual differences exist for several potential risk factors that have been
discussed already: mentalising and other forms of social cognition82, inhi-
bitory control79, which is relevant to suppression ability at encoding and
recall, and vividness and use of mental imagery78. For people with high
vividness of mental imagery, repeated presentation of threatening stimuli
can lead to sensitisation of fight/flight reactions35, therefore dosage, or the
requirement to re-visit the same traumatic material repeatedly, might be
particularly relevant in analysts who experience vivid mental imagery. In
accordance with Ehlers and Clark24, analytical staff who have experienced
traumatic events themselves would be hypothesised to be at greater risk,
particularly if their personal traumas are similar in nature to traumatic
material they are exposed to atwork. Ameta-analysis byHensel et al.3 found
personal trauma history to be a significant risk factor for STS (with a small
effect size) for professionals working directly with trauma victims, and a
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systematic review by Leung et al.8 found the same relationship for mental
health workers also working directly with trauma victims. However, Sprang
et al.4 caution against assuming that a personal history of traumawill always
act as a risk factor and argue that if PTSD associated with previous traumas
has been resolved, the risk of subsequent STS is reduced. As per Ehlers and
Clark’s24 model, with changing life circumstances, an analyst’s personal life
(e.g., becoming aparent) could lead to traumaticmaterial developing amore
threatening meaning.

In Ehlers and Clark’s24 model of PTSD, appraisals lead to emotional
responses. While it does not feature in their model, we propose that
Belief in a JustWorld83 is worthy of future study as a potential risk factor.
This concept refers to an individual’s belief that the world is a fair and
just place, and analysts certainly report protecting others and achieving
justice as motivators for staying in their roles19–21. Ongoing exposure to
details of traumatic events, such as crimes or harmful online behaviour,
would directly challenge belief in a just world19. Drawing on Bolton and
Hill84, we propose that having your belief in a just world challenged daily
would likely lead to appraisals of unfairness, unpredictability, help-
lessness, and, ultimately, psychological distress. Appraisals of unfairness
are specifically implicated in Ehlers and Clark’s24 model of PTSD for
their role in emotional responses, particularly anger. Further, Bai et al.85

found repeated trauma “shattered” belief in a just world (i.e., shattered
assumptions theory86) leading to STS/PTSD symptoms (e.g., hyperar-
ousal). We, therefore, hypothesise that newly recruited analysts with a
strong belief in a just world are at greater risk of PTSD/STS symptoms
following exposure to traumatic material than those with a weaker belief
in a just world.

Characteristics of the workplace
The workplace can act as a facilitator, or an inhibitor, of mentalising. Stress,
in general, inhibits mentalising40 and significant workplace stress associated
with pressure to meet targets has been reported in three qualitative studies
with analysts19–21. Time pressure also prevents them seeking workplace
support19.

As reported, impaired mentalising from PTSD inhibits a person’s
ability to seek and use social support. Social support is a protective factor in
models of STS10, and workplace support, specifically, was a protective factor
for STS in Hensel et al.’s3 meta-analysis. Supervisory support was sig-
nificantly associatedwith less STS in professionalsworking on internet child
sexual abuse72. Similarly, analysts working with traumatic material report

support from supervisors as protective19,21. However, a positive relationship
with a supervisor does not guarantee support-seeking from a supervisor due
to concerns about being redeployed21. Support from colleagues is also key to
coping with workplace exposure to traumatic material19,87. Sources of social
support in the workplace are particularly important where confidentiality
limits discussion of work with friends and family19.

A work environment that encourages mentalising and/or is STS-
informed is, therefore, more likely to succeed in protecting its employees41.
Although not designed to capture mentalising, interviews with analytical
staff working with traumatic material give examples of how the workplace
can support mentalising (e.g., having a safe space to reflect on material and
the cognitions and emotional responses it elicited86).

Outlook
Based on our elaboration of Ehlers andClark’s24 model, we have identified a
list of variables that we predict will either increase or decrease the risk of
PTSD/STS symptomatology in analysts (Table 1). In articulating these, we
intend to provide an impetus for further research with these professionals.
For all variables identified, a prospective longitudinal study with pre-
exposure measurement of the variable of interest is key. Since the existing
evidence for thought suppression at recall is mixed, we have not specified a
direction for the relationship, and it is not placedwithin Fig. 2. Similarly, for
suppressionat encoding, it is unclear at this pointhowsuccessful attempts to
suppress will be given the nature of an analytical role is to engage with the
traumatic material in a conceptual way. While dissociation during a trau-
matic event has been noted as a risk factor for PTSD, it is not clear at present
whether analysts adopting dissociation strategies when working with
traumatic material leads to a similar outcome, but this possibility should be
investigated. We also expect that there will be interactions for some vari-
ables: for example, propensity to use and vividness of mental imagery and
the nature of the analyst’s role may interact, whereby the nature of the role
might moderate the relationship between mental imagery and PTSD/STS
symptoms. Furthermore, the relationship between belief in a just world and
PTSD/STS symptomsmight bemediated by dosage.Discovery of the nature
of the relationships between these variables and PTSD/STS symptomatol-
ogy is needed to enable the development of evidence-based interventions for
prevention or treatment.
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Table 1 | Variables for future research and their predicted relationship with risk for PTSD/STS symptomatology

Individual variables Work-related variables

Propensity to use and vividness of mental imagery ↑ Dosage of TM ↑

Unresolved personal history of similar trauma ↑ Working with the TM via dual modality ↑

Tendency to ruminate ↑ Exposure to TM about events occurring in a range of contexts and to differing people ↑

Belief in a just world ↑

Sleep disturbance (e.g., reduced REM sleep) ↑ Personal relevance of the TM ↑

Use of emotion suppression ↑ Working with detailed TM ↑

Ability to mentalise ↓ Longer duration working with TM/re-visiting the same TM multiple times ↑

Inhibitory control ↓

Use of cognitive reappraisal ↓ Engaging with the TM in greater depth ↑

Use of acceptance ↓ Workplace stress (separate from exposure to TM) ↑

Use of problem solving ↓ Predictable exposure to TM and opportunity to prepare ↓

Social support (at work and/or home) ↓

Workplace culture that promotes mentalising ↓

TM traumatic material, ↑hypothesised increased risk; ↓ hypothesised decreased risk.

https://doi.org/10.1038/s44271-024-00060-1 Perspective

Communications Psychology |            (2024) 2:13 7



References
1. American Psychiatric Association. Diagnostic and statistical manual

of mental disorders: DSM-5. 5th edn. American Psychiatric
Publishing (2013).

2. Bride, B. E., Robinson, M.M., Yegidis, B. & Figley, C. R. Development
and validation of the Secondary Traumatic Stress Scale. Res. Soc.
Work Pract. 14, 27–35 (2004).

3. Hensel, J. M., Ruiz, C., Finney, C. & Dewa, C. S. Meta-analysis of risk
factors for secondary traumatic stress in therapeuticworkwith trauma
victims. J. Trauma. Stress 28, 83–91 (2015).

4. Sprang,G., Ford, J., Kerig, P. &Bride,B.Defining secondary traumatic
stress and developing targeted assessments and interventions:
Lessons learned from researchand leadingexperts.Traumatology25,
72–81 (2019).

5. Figley, C. R. Compassion fatigue: coping with secondary traumatic
stress disorder in those who treat the traumatized. Brunner/
Mazel (1995).

6. Allenou, C. et al. Symptoms of traumatic stress in mothers of children
victims of a motor vehicle accident. Depress. Anxiety 27,
652–657 (2019).

7. Craun, S. W., Bourke, M. L., Bierie, D. M. & Williams, K. S. A
longitudinal examination of secondary traumatic stress among law
enforcement. Vict. Offenders 9, 299–316 (2014).

8. Leung, T., Schmidt, F., & Mushquash, C. (2022). A personal history of
trauma and experience of secondary traumatic stress, vicarious
trauma, and burnout in mental health workers: a systematic literature
review. Psychol. Trauma. 15, S213–S221 (2022).

9. Turgoose, D., Glover, N., Barker, C. & Maddox, L. Empathy,
compassion fatigue, and burnout in police officers working with rape
victims. Traumatology 23, 205–213 (2017).

10. Ludick, M. & Figley, C. R. Toward amechanism for secondary trauma
induction and reduction: reimagining a theory of secondary traumatic
stress. Traumatology 23, 112–123 (2017).

11. Brady, P. Q. Crimes against caring: exploring the risk of secondary
traumatic stress, burnout, and compassion satisfaction among child
exploitation investigators. J. Police Crim. Psychol. 32,
305–318 (2017).

12. Leonard, M. J., Vasiliadis, H.-M., Leclerc, M.-È., & Brunet, A.
Traumatic stress in Canadian lawyers: a longitudinal study.
Psychological trauma: theory, research, practice, and policy. https://
doi.org/10.1037/tra0001177. (2021).

13. ICF Consulting Services Ltd (2019). Research into online platforms’
operating models and management of online harms. ICF (2019).

14. Benjelloun, R. & Otheman, Y. Psychological distress in a social media
content moderator: a case report. Arch. Psychiatry Mental Health 4,
073–075 (2020).

15. Steiger, M., Bharucha, T. J., Venkatagiri, S., Riedl, M. J., & Lease, M.
The psychological well-being of content moderators: the emotional
labor of commercial moderation and avenues for improving support.
In: Proceedings of the 2021 CHI conference on human factors in
computing systems (pp. 1–14) (2021).

16. Duran, F., Woodhams, J. & Bishopp, D. An interview study of the
experiences of police officers in regard to psychological contract and
well-being. J. Police Crim. Psychol. 34, 184–198 (2019).

17. Hurrell, A.-K., Draycott, S. & Andrews, L. Secondary traumatic stress
in police officers investigating childhood sexual abuse. Policing 41,
636–650 (2018).

18. Tehrani, N. Psychological well-being and workability in child abuse
investigators. Occup. Med. 68, 165–170 (2018).

19. Duran, F. & Woodhams, J. Impact of traumatic material on
professionals in analytical and secondary investigative roles working
in criminal justice settings: a qualitative approach. J. Police Crim.
Psychol. 37, 904–917 (2022).

20. Lavis, T. Exploring how crime analysts experience working with other
people’s traumatic material (Doctoral dissertation, University of

Birmingham). Retrieved from http://etheses.bham.ac.uk/3745/1/
Lavis12ForenPsyD.pdf. (2012).

21. Strickland, C., Kloess, J. A., Larkin, M. An exploration of the personal
experiences of digital forensics analysts who work with child sexual
abuse material on a daily basis: “You cannot unsee the darker side of
life”. Front. Psychol. 14. https://doi.org/10.3389/fpsyg.2023.1142106
. (2023).

22. British Broadcasting Corporation. Retrieved from https://www.bbc.
co.uk/news/technology-57088382. (2021).

23. Das, A., Dang, B. & Lease,M. Fast, accurate, and healthier: interactive
blurring helps moderators reduce exposure to harmful content.
Proceedings of the AAAI Conference on Human Computation and
Crowdsourcing 8(1), 33–42 (2020).

24. Ehlers, A. & Clark, D. M. A cognitive model of posttraumatic stress
disorder. Behav. Res. Ther. 38, 319–345 (2000).

25. Brewin, C. R. & Holmes, E. A. Psychological theories of posttraumatic
stress disorder. Clin. Psychol. Rev. 23, 339–376 (2003).

26. Hoppe, J. M. et al. Hotspots in the immediate aftermath of trauma –

mental imagery of worst moments highlighting time, space and
motion. Conscious. Cogn. 99, 103286 (2022).

27. Pearson, D. G., Ross, F. D. C. & Webster, V. L. The importance of
context: evidence that contextual representations increase intrusive
memories. J. Behav. Ther. Exp. Psychiatry 43, 573–580 (2012).

28. Wenzlaff, R. M. & Wegner, D. M. Thought suppression. Annu. Rev.
Psychol. 51, 59–91 (2000).

29. Brewin, C. R. A cognitive neuroscience account of posttraumatic
stress disorder and its treatment. Behav. Res. Ther. 39,
373–393 (2001).

30. Pugach, C. P., Campbell, A. A. & Wisco, B. E. Emotion regulation in
posttraumatic stress disorder (PTSD): rumination accounts for the
association between emotion regulation difficulties and PTSD
severity. J. Clin. Psychol. 76, 508–525 (2020).

31. Ehring, T. & Ehlers, A. Does rumination mediate the relationship
between emotion regulation ability and posttraumatic stress
disorder? Eur. J. Psychotraumatol. 5, 23547 (2014).

32. Moulds, M. L., Bisby, M. A., Wild, J. & Bryant, R. A. Rumination in
posttraumatic stress disorder: a systematic review. Clin. Psychol.
Rev. 82, 101910 (2020).

33. Clark, I. A. & Mackay, C. E. Mental imagery and post-traumatic stress
disorder: a neuroimagingandexperimental psychopathologyapproach
to intrusive memories of trauma. Front. Psychiatry 22, 104 (2015).

34. Floridou, G. A., Peerdeman, K. J. & Schaefer, R. S. Individual
differences in mental imagery in different modalities and levels of
intentionality.Mem. Cognit. 50, 29–44 (2022).

35. Kosslyn, S. M. Reflective thinking and mental imagery: a perspective
on the development of posttraumatic stress disorder. Dev.
Psychopathol. 17, 851–863 (2005).

36. Iyadurai, L. et al. Preventing intrusivememories after trauma via a brief
intervention involving Tetris computer game play in the emergency
department: a proof-of-concept randomized controlled trial.Mol.
Psychiatry 23, 674–682 (2018).

37. Morina, N., Leibold, E. & Ehring, T. Vividness of general mental
imagery is associated with the occurrence of intrusive memories. J.
Behav. Ther. Exp. Psychiatry 44, 221–226 (2013).

38. Stevens, J. S. & Jovanovic, T. Role of social cognition in post-
traumatic stress disorder: a review and meta-analysis. Genes Brain
Behav. 18, e12518 (2019).

39. Couette, M., Mouchabac, S., Bourla, A., Nuss, P. & Ferreri, F. Social
cognition in post-traumatic stressdisorder: a systematic review.Br. J.
Clin. Psychol. 59, 117–138 (2020).

40. Mitchell, S. & Steele, K. Mentalising in complex trauma and
dissociative disorders. Eur. J. Trauma Dissoc. 5, 100168 (2021).

41. Luyten, P., & Fonagy, P. (2019). Mentalizing and trauma. In: A.
Bateman & P. Fonagy (Eds.). Handbook of mentalizing in mental
health practice (2nd ed.) (pp. 79–101). APA Publishing (2019).

https://doi.org/10.1038/s44271-024-00060-1 Perspective

Communications Psychology |            (2024) 2:13 8

https://doi.org/10.1037/tra0001177
https://doi.org/10.1037/tra0001177
http://etheses.bham.ac.uk/3745/1/Lavis12ForenPsyD.pdf
http://etheses.bham.ac.uk/3745/1/Lavis12ForenPsyD.pdf
https://doi.org/10.3389/fpsyg.2023.1142106
https://www.bbc.co.uk/news/technology-57088382
https://www.bbc.co.uk/news/technology-57088382


42. Huang, Y. L., Fonagy, P., Feigenbaum, J., Montague, P. R. & Nolte, T.
Multidirectional pathways between attachment, mentalizing, and
posttraumatic stress symptomatology in the context of childhood
trauma. Psychopathology 53, 48–58 (2020).

43. Sharp, C., Fonagy, P. & Allen, J. G. Posttraumatic stress disorder: a
social‐cognitive perspective. Clin. Psychol. Sci. Pract. 19,
229–240 (2012).

44. Anderson, M. C. & Hanslmayr, S. Neural mechanisms of motivated
forgetting. Trends Cogn. Sci. 18, 279–292 (2014).

45. Catarino, A., Küpper, C. S., Werner-Seidler, A., Dalgleish, T. &
Anderson, M. C. Failing to forget: inhibitory-control deficits
compromise memory suppression in posttraumatic stress disorder.
Psychol. Sci. 26, 604–16 (2015).

46. Mary, A. et al. Resilience after trauma: the role of memory
suppression. Science 367, eaay8477 (2020).

47. Waldhauser, G. T. et al. The neural dynamics of deficient memory
control in heavily traumatized refugees. Sci. Rep. 8, 13132 (2018).

48. Fitzgerald, J. M. et al. Neural indices of emotional reactivity and
regulation predict course of PTSD symptoms in combat-exposed
veterans. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 82,
255–262 (2018).

49. Mennin, D. S. & Fresco, D. M. Advancing emotion regulation
perspectives on psychopathology: the challenge of distress
disorders. Psychol. Inq. 26, 80–92 (2015).

50. Short, N. A., Boffa, J. W., Clancy, K. & Schmidt, N. B. Effects of
emotion regulation strategy use in response to stressors on PTSD
symptoms: an ecological momentary assessment study. J. Affect.
Disord. 230, 77–83 (2018).

51. McLean, C. P. & Foa, E. B. Emotions and emotion regulation in
posttraumatic stress disorder. Curr. Opin. Psychol. 14, 72–77 (2017).

52. Nolen-Hoeksema, S. & Morrow, J. A prospective study of depression
and posttraumatic stress symptoms after a natural disaster: The 1989
Loma Prieta earthquake. J. Pers. Soc. Psychol. 61, 115–121 (1991).

53. Ochsner, K. N. & Gross, J. J. Cognitive emotion regulation: insights
from social cognitive and affective neuroscience. Curr. Dir. Psychol.
Sci. 17, 153–158 (2008).

54. Biggs, C., Tehrani, N. & Billings, J. Brief trauma therapy for
occupational trauma-related PTSD/CPTSD in UK police. Occup.
Med. 71, 180–188 (2021).

55. Koffel, E. et al. The bidirectional relationship between sleep
complaints and pain: analysis of data from a randomized trial. Health
Psychol. 35, 41–49 (2016).

56. Goldstein, A. N. & Walker, M. P. The role of sleep in emotional brain
function. Annu. Rev. Clin. Psychol. 10, 679–708 (2014).

57. Baglioni, C., Spiegelhalder, K., Lombardo,C. &Riemann,D.Sleepand
emotions: a focus on insomnia. Sleep Med. Rev. 14, 227–38 (2010).

58. de Boer, M. et al. The spectral fingerprint of sleep problems in post-
traumatic stress disorder. Sleep 43, zsz269 (2020).

59. Richards, B. A., Lillicrap, T. P. & Beaudoin, P. et al. A deep learning
framework for neuroscience. Nat. Neurosci. 22, 1761–1770 (2019).

60. Beattie, L., Kyle, S. D., Espie, C. A. & Biello, S. M. Social interactions,
emotion and sleep: a systematic review and research agenda. Sleep
Med. Rev. 24, 83–100 (2015).

61. Blanchard, J. W. et al. Reconstruction of the human blood–brain
barrier in vitro reveals apathogenicmechanismofAPOE4 inpericytes.
Nat. Med. 26, 952–963 (2020).

62. Russo, M. et al. The relationship between sleep quality and
neurocognition inbipolardisorder.J.Affect.Disord.187, 156–162 (2015).

63. Seo, J. et al. In trauma-exposed individuals, self-reported
hyperarousal and sleep architecture predict resting-state functional
connectivity in frontocortical and paralimbic regions.Biol. Psychiatry.
Cogn. Neurosci. Neuroimaging 4, 1059–1069 (2019).

64. Gehrman, P. et al. Predeployment sleep duration and insomnia
symptoms as risk factors for new-onset mental health disorders
following military deployment. Sleep 36, 1009–1018 (2013).

65. van Liempt, S., van Zuiden, M., Westenberg, H., Super, A. &
Vermetten, E. Impact of impaired sleep on the development of PTSD
symptoms in combat veterans: a prospective longitudinal cohort
study. Depress. Anxiety 30, 469–474 (2013).

66. Levin, A. P., Putney, H., Crimmins, D. & McGrath, J. G. Secondary
traumatic stress, burnout, compassion satisfaction, and perceived
organizational trauma readiness in forensic science professionals. J.
Forensic Sci. 66, 1758–1769 (2021).

67. Armenta, R. F. et al. Longitudinal trajectories of comorbid PTSD and
depression symptoms among US service members and veterans.
BMC Psychiatry 19, 1–12 (2019).

68. Horesh, D. et al. An in-depth look into PTSD-depression comorbidity:
a longitudinal study of chronically-exposed Detroit residents. J.
Affect. Disord. 208, 653–661 (2017).

69. Ginzburg, K., Ein-Dor, T. & Solomon, Z. Comorbidity of posttraumatic
stress disorder, anxiety and depression: a 20-year longitudinal study
of war veterans. J. Affect. Disord. 123, 249–257 (2010).

70. Geng, C. et al. Vitamin D and depression:mechanisms, determination
and application. Asia Pac. J. Clin. Nutr. 28, 689–694 (2019).

71. Levin, A., Besser, A., Albert, L., Smith, D. & Neria, Y. The effect of
attorneys’ work with trauma-exposed clients on PTSD symptoms,
depression, and functional impairment: a cross-lagged longitudinal
study. Law Hum. Behav. 36, 538–547 (2012).

72. Bourke,M. L. & Craun, S.W. Copingwith secondary traumatic stress:
differences between U.K. and U.S. child exploitation personnel.
Traumatology 20, 57–64 (2014).

73. Heydon, G. & Powell, A. Written-response interview protocols: an
innovative approach to confidential reporting and victim interviewing
in sexual assault investigations. Polic. Soc. 28, 631–46 (2018).

74. Woodhams, J., Bull, R., &Hollin, C. R. Case linkage: identifying crimes
committed by the same offender. In: R. N. Kocsis (Ed.), Criminal
profiling: international theory, research and practice (pp. 117–133).
The Humana Press Inc. (2007).

75. Burrell, A., Costello, B. & Hobson, W. et al. Being prepared for
emotionally demanding research. Commun. Psychol. 1, 9 (2023).

76. Kloess, J. A., Woodhams, J. & Hamilton-Giachritsis, C. The
challenges of identifying and classifying child sexual exploitation
material: Moving towards a more ecologically valid pilot study with
digital forensics analysts. Child Abuse Neglect 118, 105166 (2021).

77. Davies, K. The practice of crime linkage. Ph.D. thesis. University of
Birmingham. Retrieved from https://etheses.bham.ac.uk/id/eprint/
8309/. (2018).

78. Pearson, D. G., Deeprose, C., Wallace-Hadrill, S. M. A., Burnett-
Heyes, S. & Holmes, E. A. Assessing mental imagery in clinical
psychology: A review of imagery measures and a guiding framework.
Clin. Psychol. Rev. 33, 1–23 (2013).

79. Anderson, M. C. & Hulbert, J. C. Active forgetting: adaptation of
memory by prefrontal control. Annu. Rev. Psychol. 72, 1–36 (2021).

80. Ozer, E. J., Best, S. R., Lipsey, T. L. & Weiss, D. S. Predictors of
posttraumatic stress disorder and symptoms in adults: a meta-
analysis. Psychol. Bull. 129, 52–73 (2003).

81. Sündermann, O., Hauschildt, M. & Ehlers, A. Perceptual processing
during trauma, priming and the development of intrusivememories. J.
Behav. Ther. Exp. Psychiatry 44, 213–220 (2013).

82. Fonagy, P., & Bateman, A. Introduction. In: A. Bateman & P. Fonagy
(Eds.). Handbook of mentalizing in mental health practice (2nd ed.)
(pp. 3–20). APA Publishing (2019).

83. Lerner, M. J. The belief in a just world. In: the belief in a just world (pp.
9–30). Springer, Boston, MA (1980).

84. Bolton, D., & Hill, J. Mind, meaning, andmental disorder: the nature of
causal explanation in psychology and psychiatry. Oxford University
Press (1996).

85. Bai, B., Liu, X. & Khei, M. Physical shortness lessens victim-blaming:
the mediating role of belief in a just world. Curr. Psychol. 40,
1168–1173 (2021).

https://doi.org/10.1038/s44271-024-00060-1 Perspective

Communications Psychology |            (2024) 2:13 9

https://etheses.bham.ac.uk/id/eprint/8309/
https://etheses.bham.ac.uk/id/eprint/8309/


86. Janoff-Bulman, R. Assumptive worlds and the stress of traumatic
events: applications of the schema construct. Soc. Cogn. 7,
113 (1989).

87. Duran, F., & Woodhams, J. Impact of the current pandemic on
intelligence and analytical professionals working in police and law
enforcement organizations. Psychol. Trauma 15, 359–365 (2023).

Acknowledgements
The authors would like to thank Professor Andy Bagshaw and Dr Stephane
De Brito for their suggestions on an initial draft of the paper.

Author contribution
JWwas responsible for the conceptualisation of the paper, for reviewing the
literature, and writing the first draft of the paper. FD contributed to the
conceptualisation and provided edits to the paper.

Competing interests
The authors declare no competing interests.

Additional information
Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s44271-024-00060-1.

Correspondence and requests for materials should be addressed to
Jessica Woodhams.

Peer review information Communications Psychology thanks Eric
Vermetten and the other, anonymous, reviewer(s) for their contribution to the
peer review of this work. Primary Handling Editor: Marike Schiffer. A peer
review file is available

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’s CreativeCommons license and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
license, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

https://doi.org/10.1038/s44271-024-00060-1 Perspective

Communications Psychology |            (2024) 2:13 10

https://doi.org/10.1038/s44271-024-00060-1
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	A model for secondary traumatic stress following workplace exposure to traumatic material in analytical�staff
	Ehlers and Clark’s (2000) cognitive model of�PTSD
	Appraisal
	The nature of the trauma�memory
	Characteristics of the�person
	Maintenance of PTSD via cognitive and behavioural strategies
	Extensions to Ehlers and Clark’s24�model
	Mental imagery
	Social cognition
	Suppression-induced forgetting/reduced encoding
	Emotion regulation and emotion regulation strategies
	Sleep disturbance
	An expanded model of PTSD/STS for analytical�staff
	Appraisal
	Nature of trauma�memory
	Mental imagery
	Maintenance of PTSD/STS via cognitive and behavioural strategies
	Sleep disturbance
	Characteristics of the�person
	Characteristics of the workplace
	Outlook
	References
	Acknowledgements
	Author contribution
	Competing interests
	Additional information




