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Preface

Stress, as referred to in this book, means the experience of single or multiple events
beyond what an average human being can withstand or bear. This form of stress is also
known as traumatic stress. Such an event might entail actual or threatened death or
severe injury or maiming of one’s own body or the body of other individuals. Traumatic
stress may also arise in response to viewing photographs of scenes of traumatic events.
A considerable body of literature exists about traumatic stress, and it continues to grow
as more and more research delves into the subject to provide additional understanding
of the nature of human suffering because of exposure to traumatic incidents. This book
discusses some of the current understanding of the disorders associated with traumatic
stress. It includes eleven chapters.

In Chapter 1, Dr. Stewart Sherry provides a literature review of the current knowledge
in the field. In Chapter 2, Dr. Baugh Lee et al. discuss the biomarkers that researchers
and clinicians alike will need in dealing with the complex phenomenon of traumatic
stress. The knowledge of biomarkers is likely to help researchers direct attention to
further inquiries in future research. Likewise, information on biomarkers will help
clinicians to carry out novel clinical investigations to enhance the rapid diagnosis and
understanding of stress-related disorders. Of relevance of the knowledge of biomark-
ers is the potential use of biomarkers in decisions on what interventions will work in
the short-term, medium-term, and long-term.

Using information from animal studies and postmortem data in Chapter 3,

Dr. Shingo Enomoto and Takahiro A. Kato discuss the interesting and complex roles
of microglia activation, proliferation, and neuro-inflammation in the genesis of
mental disorders and pain in traumatic stress. In Chapter 4, Dr. Leena S. Bagadia and
Arun More discuss the role of anger in the genesis and maintenance of hypertension.
Along the same lines in Chapter 5, Tony McHugh and Glen Bates provide insight

into the role of anger and imagery in the maintenance of stress-related disorders. In
Chapter 6, Dr. Ghorbel et al. show how oxidative stress at the mitochondrial level
might be involved in the etiology and maintenance of cardiovascular diseases.

In Chapter 7, Dr. Xaplanteri Panagiota provides compelling information against
the practice of “mobbing” that medical residents experience during their training.
Mobbing, which is a form of professional bullying in the training of students, is
also used to make junior hospital staff feel belittled, ignorant, and inferior in the
workplace. While mobbing might encourage learning, albeit, under uncomfort-
able circumstances, the practice makes healthcare providers resentful and vengeful
toward other colleagues of lower rank.

Chapter 8 by Professor Tarhan Nevzat et al. provide a candid discussion of ontology
and neurobiology as well as a variety of new diagnostic procedures in traumatic stresses
from the adverse effects of childhood experiences (ACEs), genomics, epigenomics, and
neuroimaging and positron emission computerised tomography (PECT). The chapter



also addresses the concept of “toxic stress” and cybercrimes as new and emerging
forms of traumatic stress. Prof. Nevzat’s discussion is particularly relevant given the
rising tide of crimes committed online.

In Chapter 9, Jeannette C.G. Lely and Rolf J. Kleber discuss the problem of traumatic
stress in later life. Individuals aged 70 years and older face a variety of challenges that
people accept as normal processes of aging. People in this age group might have no
jobs and incomes, might be lonely, might have a variety of somatic conditions (such
as cancer, chronic pulmonary disorders, and cardiovascular disorders), and might
suffer from dementia or depression in addition to the ever-present realization of their
mortality. Under these conditions, traumatic stress disorders in later life deserve
attention from every caregiver.

In Chapter 10, Dr. Mittal Swati et al. discuss the mental health impacts of the COVID-19
pandemic. Since the emergence of the pandemic, several thousand publications based
on research and anecdotal observations have appeared in the scientific literature. The
unique thing about COVID-19 is that it struck the world suddenly and many health
experts did not quite know how to respond to it. The world has lost many lives either
directly from the physical effects of the virus or the mental health complications of

the pandemic. Dr. Swati’s contribution to the mental health effects of the COVID-19
pandemic is therefore timely.

Finally, in Chapter 11, Professor Ovuga et al. provide data on the mental health wellness
of lay counselors in situations of chronic and prolonged mass trauma. Professor Ovuga
and his colleagues demonstrate from personal experience that lay counselors must be
mentally sound to support their colleagues well.

Emilio Ovuga
Gulu University,
Gulu, Uganda

International Institute of Medicine and Science (IIMS),
USA

XII
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Chapter 1

A Scoping Review of the Literature
on Trauma Cue-Induced Drug
Craving in Substance Users with
Trauma Histories or PTSD

Sarah DeGrace, Pablo Romero-Sanchiz,
Catherine Standage and Sherry H. Stewart

Abstract

Among trauma-exposed individuals, substances may be used as a means of
obtaining symptom relief following exposure to trauma reminders. Repeated pairing
of trauma cues with substance use may lead to the development of classically condi-
tioned craving to trauma cues. Conditioned craving following cue exposure can be
studied in-lab using the cue-reactivity paradigm. To map cue-reactivity research
conducted with trauma-exposed substance users, we aimed to synthesize research
which studied our population of interest, used a cue-reactivity paradigm, and
measured craving as an outcome. Three databases were searched using relevant
keywords. Twenty-eight studies met our criteria. Four key 19 themes are discussed in
our review of these scoped studies—(1) craving as an outcome; (2) methodological
subtypes across paradigms; (3) affect as an additional outcome or as a mediator of
cue-induced craving; and (4) cue-reactivity paradigms as an intervention outcome
assessment tool. Overall, there is strong evidence for cue-reactivity paradigms as a
useful means of eliciting craving in response to trauma cues. Our scoping review
suggests the need for a meta-analysis to determine the magnitude of the trauma
cue-induced craving effect in substance users with trauma histories, and to determine
significant moderators (e.g., PTSD symptom severity) and mediators of this effect
(e.g., negative affect).

Keywords: cue-reactivity, substance use, posttraumatic stress disorder, trauma,
craving

1. Introduction

Posttraumatic stress disorder (PTSD) is an often debilitating mental disorder that
may occur following trauma exposure [1]. PTSD is characterized by four diagnostic
clusters—(1) the re-experiencing the traumatic event (e.g., recurrent memories,
dreams, or flashbacks); (2) symptoms of avoidance (e.g., efforts to evade trauma
reminders); (3) arousal (e.g., hypervigilance, sleep disruptions); and (4) negative
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cognitions and mood (e.g., self-blame) [1]. Substance use disorder (SUD) is another
psychiatric disorder characterized by 11 possible symptoms which involve negative
consequences arising from one’s substance use and inability to control one’s substance
use [1]. In the last version of the Diagnostic and Statistical Manual of Mental Disorders
(the DSM-5; [1]), craving, the often intrusive desire to use the substance, was added
as one of the 11 symptoms characterizing a SUD [1].

PTSD often co-occurs with SUD. Research has documented high rates of comor-
bidity between PTSD and alcohol use disorder (AUD) [2], cannabis use disorder
(CUD) [3, 4], and other SUDs [5]. The prognosis of comorbid PTSD-SUD is worse
than either disorder alone [6] with comorbid PTSD-SUD leading to greater functional
impairment in comparison to those with only PTSD or a SUD [7].

It has been suggested that PTSD and SUD are likely functionally related to one
another [8] in comorbid individuals. While the precise underlying mechanisms are
not well understood, there are several learning theories that may help explain the high
rates of substance misuse in people with trauma histories and help us understand the
high comorbidity of PTSD with SUD. The first is the two-factor learning theory which
was originally developed by Mowrer to explain the acquisition and maintenance of
phobias [9] and which has more recently been applied by Stasiewicz [10] to the
acquisition and maintenance of SUDs. Two-factor learning theory applies a combina-
tion of classical conditioning and operant conditioning mechanisms to the develop-
ment and maintenance phases of these disorders, respectively. Applying this theory to
the co-occurrence of PTSD and SUDs in traumatized individuals, trauma-relevant
cues that were paired with the original traumatic experience (e.g., loud noises of
gunfire paired with witnessing a comrade fatally injured in wartime) are thought to
come to elicit negative affect through the process of classical conditioning [10]. Future
exposures to the trauma cue alone (e.g., loud noises alone) motivate avoidance/escape
behavior, including substance misuse, to reduce the associated negative affect and
thereby experience relief [10]. Avoidance/escape behaviors like substance misuse are
thus negatively reinforced in individuals with trauma histories/PTSD as they remove
the aversive experience of negative affect. Therefore, substance misuse is maintained
as a self-medication type of coping response through operant conditioning processes
where behavior is repeated when it is followed by desirable consequences, in this case,
relief from negative affect.

Another theory that is relevant to understanding the links of trauma/PTSD with
SUD involves the role of classical conditioning in the development of conditioned
craving—a strong urge to use the substance in response to exposure to the conditioned
cues. It has long been known that drug-related stimuli that are frequently paired with
drug-taking can come to elicit a conditioned craving response through the process of
classical conditioning [11]. For example, a needle and other drug use paraphernalia
that are frequently paired with heroin use can come to elicit craving when presented
alone, for an injection drug user. Similarly, for a substance user with a trauma history/
PTSD, the frequent pairing of trauma cues (e.g., intrusive memories of the trauma,
exposure to external trauma reminders) with substance use, as explained by the two-
factor learning theory above [10], can come to create strong associations between
trauma cues and substance use [12]. The result is that such trauma cues can become
conditioned stimuli that elicit a conditioned craving response when presented on their
own [13]. For example, if a young woman with sexual assault-related PTSD drinks
alcohol each time she has an intrusive memory about her sexual assault, such trauma
cues can come to elicit a strong craving for a drink, which may motivate her alcohol
seeking and maintain her alcohol use.
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The study of the above putative mechanisms under controlled, laboratory conditions
is crucial for a better understanding of the intertwined relationships between trauma/
PTSD and substance misuse. Specifically, the use of cue-reactivity paradigms allows
researchers to examine how substance-related and trauma cues may come to elicit craving
and/or negative affective responses through the conditioning processes described above.

The cue-reactivity paradigm is broadly defined as a lab-based method in which
participants are exposed to a set of stimuli meant to elicit a “reactivity” response—that
is, a change from baseline in response to the stimulus [14]. In the context of addictions
research, stimuli may be substance-related cues, such as a syringe or other drug-
related paraphernalia for an injection drug user [15]; these stimuli serve as analogs for
real-life stimuli which may evoke a craving response outside of the lab. Indeed,
research in this area has shown that relevant drug-related cues presented in the lab can
elicit a heightened craving response among substance users [16, 17]. More recently,
cue-reactivity paradigms have been used to study conditioned craving as a possible
mechanism underlying the relationship between trauma/PTSD and SUD [18, 19].
Indeed, extant research has shown that in-lab exposure to cues representing trauma
reminders (e.g., a video of a violent crime) activates both substance-related craving
responses as well as increased negative affect [20].

Craving has been measured in a number of ways in substance- and trauma-related
cue-reactivity research, including with subjective self-report measures, such as the
Desire for Drug Questionnaire [21], and measures specific to the substances used,
such as the Alcohol Urge Questionnaire [22] and the Marijuana Craving Questionnaire
[23]. Craving has also been measured more objectively in cue-reactivity studies, albeit
less commonly than via self-report. Specifically, physiological measures, such as sali-
vary flow and heart rate monitoring, are often used as a more objective proxy measure
of craving [24]. Craving has also been further differentiated into reward-related
craving (i.e., a desire for reward or stimulation from a substance) and relief-related
craving (i.e., a desire for a reduction in tension or negative affect from using a
substance) using certain self-report measures [23].

While cue exposure paradigms are homogenous in their goal to elicit some form of
reactivity (e.g., change from baseline in craving or emotional state in response to the
stimulus), the types of cues and paradigms used in this area of research have varied
widely. For example, cues may be standardized across participants in the study or may
be personalized to the individual’s own trauma history details; cues may be presented
through the use of script-driven imagery (i.e., audio recordings, such as a retelling of a
traumatic event) or iz vivo (i.e., physical objects, such as drug paraphernalia); and
cues maybe a photo or video stimuli (i.e., a video of an assault).

Indeed, it is evident that cue-reactivity paradigms vary widely in design, are used
in an expansive variety of contexts and with a wide range of populations, with many
different outcomes used to capture cue-reactivity effects. Thus, in this chapter, we
intend to scope the extant cue-reactivity literature in the context of PTSD-SUD
comorbidity research to identify patterns and variations in methodology, measures,
and outcomes used in this growing field.

1.1 Aims and objectives

Our first aim was to examine how cue-reactivity paradigms have been used in
samples of substance users with trauma histories. Specifically, we were interested in
how these studies lead to a further understanding of the mechanisms underlying
comorbid PTSD-SUD. Second, we intended to examine the different types of cues
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used within the cue-reactivity paradigm as well as the specific effects, strengths, and
weaknesses of variations in paradigm design. Specifically, we compared the merit of
personalized vs. non-personalized cues, as well as other cue variations, in PTSD-SUD
cue-reactivity research (e.g., in vivo, imagery-based). Third, we sought to assess the
use of several measures of reactivity that have been examined using the cue-reactivity
paradigm (i.e., craving [subjective, objective], negative affect) used in PTSD-SUD
research. Lastly, we examined the types of participants who have been studied using a
cue-reactivity methodology (e.g., trauma-exposed vs. suffering from PTSD).

2. Method

The present scoping review followed preferred reporting items for systematic
reviews and meta-analyses (PRISMA) guidelines appropriate for a scoping review.
Specifically, we used the PRISMA Scoping Review checklist [25].

2.1 Inclusion and exclusion criteria

Studies were included if they used an experimental design if they utilized a cue-
reactivity paradigm and if self-reported craving was assessed following the cue-
reactivity paradigm. Furthermore, the population of interest had to include individuals
who had experienced a traumatic event consistent with Criterion A of a DSM-5 PTSD
diagnosis [1]. Alternatively, PTSD symptoms must have been assessed for each partic-
ipant. Additionally, it was required that participants report on their substance use.

We excluded studies that were not written in English, or if humans were not the
research participants. We did not exclude gray literature. Specifically, we included
theses and dissertations to gather the full scope of research in this area and to reduce
publication bias.

2.2 Literature search

The databases PsycInfo, PubMed, and PTSDPubs were searched to identify studies
of interest. Each search was conducted using a Boolean search logic and relevant key-
words: (“PTSD” OR “post traumatic stress disorder” OR “posttraumatic stress disorder”
OR “post-traumatic stress disorder” OR “trauma”) AND (“cue” OR “cue exposure” OR
“cue-reactivity” OR “conditioned response” OR “stimuli”) AND (“substance” OR
“substances” OR “alcohol” OR “drug” OR “drugs” OR “cocaine” OR “cannabis” OR
“marijuana” OR “opioids” OR “opiates” OR “tobacco” OR “nicotine”) AND (“craving”
OR “urge”). There were no search restrictions based on year of publication or language.

3. Results
3.1 Screening of search results
One hundred fifty-eight studies were initially imported into Covidence, a literature

screening software. After duplicates were removed by Covidence, 128 studies
remained. Abstracts of all studies were screened by two independent raters (SDG and

! Non-English language studies were captured in our search and were excluded if an English translation
could not be found.
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CS) who removed all irrelevant studies; a moderate rate of agreement of 74% was
achieved [26]. A third screener (PRS) aided in resolving any conflicts between the two
raters. A total of 28 studies met our final inclusion criteria (Figure 1).

3.2 Data extraction

The data were extracted into a spreadsheet, including information on the study
sample, sample characteristics, outcome measures, cue-reactivity methodology,
hypotheses/aims, outcomes of interest, and general findings. A quality assessment and
risk of bias assessment were not conducted, as these are not typical in scoping reviews
[27]. The extracted data were then synthesized into common categories by the first
author to further examine themes in the scoped research.

3.3 Summary of included studies
3.3.1 Cue-reactivity Paradigm

Script-driven imagery cues were the most common cue paradigm used in the
present sample of studies (n = 20). These were often paired with a substance-related

Records identified through
database searching »| Duplicate records removed
(N =158) (n =30)
\4
Abstracts screened ) Abstracts excluded
(n =128) (n = 80)
Full texts assessed for Full texts excluded: .
eligibility — > Ineél)glble study design (n
_ =1
(n = 48) Ineligible population (n =
1)
Same dataset (n = 1)
Duplicates not detected by
Covidence (n = 2)

Studies included in review
(n=28)

Figure 1.
PRISMA flowchart of literature search and screening.
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in vivo cue (n = 9), with substance-related in vivo cues used independently only in two
studies (n = 2). One study used a semi-structured interview as a cue (n = 1) where
participants described their most traumatic experience verbally. Standardized video
cues were employed in n = 2 studies. Photographic cues were used in the n = 1 study
which took place in an fMRI environment. Three (n = 3) studies utilized photographic
cues as part of what we are calling “task-based” cue-reactivity paradigms, that is,
cognitive tasks that included substance or trauma-related stimuli. Specifically, Gar-
land and colleagues [28] used an Emotional Regulation Task as a cue exposure para-
digm where participants sorted and viewed negative images. Kaag et al. [29] also
utilized a sorting task as a cue exposure where participants sorted cocaine and neutral
photos. Finally, Beckham and colleagues [30] used the Stroop color-naming task [31]
with combat-related words as a cue exposure. Overall, 22 studies employed only
personalized cues, five studies employed only standardized cues, and one study [32]
employed both personalized cues and standardized cues.

3.3.2 Craving and other reactivity measures

All studies used subjective self-report measures of craving as a measure of reactiv-
ity (n = 28); this was an inclusion criterion for this scoping review. However, many
did include objective craving measures in addition to subjective measures (i.e., saliva-
tion, heart rate; n = 9). Other reactivity measures assessed included affect (n = 14),
subjective stress (n = 6), objective stress (i.e., cortisol; n = 3), attentional/memory
tasks (n = 3), and neural activation (n = 3).

3.3.3 Substances

Types of substances used/misused by participants in the study were alcohol
(n = 17), cocaine (n = 6), nicotine (n = 3), heroin (n = 1), opioids (n = 1), and any
substance (n = 4). It is important to note that some studies (n = 4) allowed for
combinations of specific drugs (i.e., individuals who use alcohol and/or cocaine were
recruited for one study).

3.3.4 Cue type

Studies identified in the present scoping review employed the use of several types
of cues. Specifically, neutral cues (n = 24; e.g., brushing your teeth), trauma cues
(n = 23; e.g., a physical assault), substance cues (n = 14; i.e., cannabis paraphernalia),
stress cues (n = 5; a presentation at work), and social cues (n = 1; speaking with a
friend; [33]) were used. The average number of cue types used per study was 2.36
(SD = .731).

3.3.5 Comparator

The majority of studies utilized pre-cue baseline as a comparator for their mea-
sures of reactivity (n = 22); a minority only compared reactivity data across cue types
(i.e., comparing neutral vs. trauma responses; n = 6). However, many studies used a
combination of comparators by comparing to baseline data and across cue types as
well (n = 12).

While we have summarized the key components of included studies here, a full
summary of each study across the coded variables of interest is available in Appendix A.
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3.4 Population considerations

Populations of interest were largely adults who were assessed for PTSD symptoms/
diagnoses and/or trauma history, and substance use. Participants across studies were
more often male (M = 61.5%, SD = 24.6), with n = 5 studies recruiting only males
[29, 30, 34-36] and one study recruiting only females [28]. Four studies included only
veterans [30, 36-38], and 12 included only patients in treatment for SUD ([39];

n = 10), PTSD (n = 1), or both (n = 1). Four studies examined emerging adult college
students specifically [13, 40-42] and one study recruited low-income, inner-city
adults [43].

All studies included participants with either PTSD (n = 14) or those who had been
exposed to a lifetime trauma (n = 10), or both with PTSD and/or trauma histories
assessed continuously (n = 4). PTSD was assessed but not required for some studies,
with others requiring trauma exposure but not a PTSD diagnosis (see [44, 45]). To
assess for PTSD, most studies used some form of a validated structured interview
(n = 25), such as the MINI [46], the SCID-5-RV [47], and the Clinician-Administered
PTSD Scale [48]. Those studies examining trauma-exposed individuals typically
administered a questionnaire to assess trauma history (n = 3), such as the Trauma
History Questionnaire [49] or the Life Events Checklist [50], as well as continuous
measures of PTSD symptoms, such as the PTSD Checklist for DSM-5 [51].

Substance use among the study populations was similarly measured. Specifically,
the majority of studies (n = 18) required an SUD as inclusion criteria [18, 52], with
some using inpatients receiving treatment for PTSD, SUD, or both (n = 12; [32, 53]).
Fewer studies required less extreme forms of substance use, such as occasional drink-
ing (n = 6) (see [13, 54]) and other cut-off points for use of various substances (n = 3;
[55]). To assess for the presence of a SUD, most studies (n = 18) used structured
interviews, such as the C-DIS IV [56] or the SCID-5-RV [47], but others used shorter
self-report measures, such as the Alcohol Use Disorders Identification Test (AUDIT;
n = 10) [57].

3.5 The cue-reactivity paradigm.
3.5.1 Personalized vs. standardized cues

Many of the studies employed personalized cues within their cue-reactivity para-
digms, either through interviews where they obtained information about a partici-
pant’s worst traumatic experience and transcribed the interview into an imagery-
based cue [58] or utilized the participants’ preferred substance as part of an iz vivo cue
[59]. The vast majority of these studies found significant reactivity results in their
research, specifically noting that trauma, substance, and/or stress-related cues elicited
greater craving responses (i.e., greater change from baseline) compared to neutral
cues (n = 24 of 28). Even interviews in which the participant described their worst
traumatic experience functioned well as a personalized cue for eliciting reactivity on
craving measures [36]. Photo, video, or task-based cues were standardized rather than
personalized [28, 54] although one study did take into account participants’ preferred
substances when selecting substance-related video cues [60]. Studies utilizing stan-
dardized cues did find cue-reactivity effects on their outcomes, with some caveats.
For example, Trautmann and colleagues [54] found craving increased in response to
their trauma film cues only among females. Other studies using standardized, non-
personalized cues that used control groups found cue-reactivity effects (craving and
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neural activation, respectively) only in substance-using [29] and trauma-exposed [60]
experimental groups vs. non-using/non-exposed controls.

3.5.2 Task-based cues

Studies that utilized photographic cues as part of task-based cue paradigms found to
support that their paradigms functioned as effective cue-reactivity paradigms, even
though craving was not the primary outcome of interest. For example, Garland and
colleagues [28] showed participants trauma-related images and asked them to either
simply view the photos or reappraise the photos by reinterpreting the photo’s meaning to
regulate their emotions in reaction to the photo. Following this task, relief craving
increased; this increase was associated with the number of adverse childhood experiences
to which participants reported having been exposed. Similarly, Beckham et al. [30]
utilized a Stroop color-naming attentional [31] task with trauma-related words with a
veteran sample of cigarette smokers. Results demonstrated trauma words, relative to
neutral words, led to greater cigarette craving as well as more withdrawal symptoms.

3.6 Subjective and physiological craving

One of our inclusion criteria was the measurement of craving following a cue-
reactivity paradigm. Accordingly, all studies included a measure of craving, with all
studies including a measure of subjective craving. Many studies measured craving
using a Visual Analog Scale (VAS) or various Likert-type rating scales. Among those
who examined craving changes from baseline by cue type, subjective craving
responses were highest following trauma-related cues compared to substance, stress,
and/or neutral cues (n = 9). Studies that did not use trauma cues found substance-
related cues elicited greater craving compared to neutral cues (n = 3). In those studies
that used trauma cues, substance cues, and neutral cues (n = 9), typically trauma cues
elicited the greatest craving, followed by substance cues, and then neutral cues.
Interestingly, studies, where trauma imagery cues were paired with iz vivo substance
cues (n = 5), found craving was higher for these combined cues compared to trauma
imagery cues alone, as well as compared to neutral imagery and iz vivo substance cue
combinations [18, 58].

While our inclusion criteria did not specifically require an objective assessment of
craving, the frequent use of salivation, heart rate, and other measures of physiological
reactivity warrants a brief summary of this work. Most studies that included physio-
logical/objective craving measures did so by measuring salivary flow (n = 5). Coffey
et al. [18] found a significant increase in salivation following trauma and alcohol cues
relative to neutral cues. Nosen et al. [59] found an increase in salivation following
alcohol in vivo cues as well, and this increase was greatest when paired with trauma
imagery cues. Two intervention studies examined craving pre- and post-treatment
and found a significant decrease in salivation during trauma cue exposure at post-
treatment compared to pre-treatment [53, 61]. Interestingly, one study did not find
any significant effect of trauma cue imagery and iz vivo alcohol cue exposure on
salivary flow among depressed individuals, but did among those with PTSD [41].
Finally, one study which used heart rate as an objective measure of craving found
in vivo alcohol cues significantly increased heart rate relative to neutral water cues
among males with comorbid PTSD-AUD [35].
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3.7 Treatment outcome studies

Seven studies examined outcomes of pharmacological or psychotherapeutic
treatment in clinical populations, utilizing cue reactivity as a secondary outcome
measure or adjunct to symptom measures. Two studies examined the
effectiveness of pharmaceuticals as a treatment for comorbid PTSD-SUD.
Specifically, in a pre-clinical lab-based study, Stauffer et al. [35] examined the use of
intranasal oxytocin (20 IU and 40 IU) vs. placebo in males with comorbid PTSD-
AUD. Each participant took part in each condition across three counterbalanced
sessions. Following drug or placebo administration, participants were exposed to
in vivo cues of their preferred alcoholic beverage and water. Both heart rate and
subjective craving response increased the following alcohol iz vivo cue exposure rela-
tive to neutral in vivo (water) cues, but neither dose of oxytocin reduced cue-induced
heart rate nor subjective craving responses relative to placebo. Similarly, Kwako et al.
[32] combined the Trier Social Stress Test [62] with personalized iz vivo alcohol cues
and conducted separate sessions involving guided imagery scripts of stress, alcohol,
and neutral cues. All experimental cues increased subjective craving responses and
blood cortisol when compared to the neutral cues. However, they found no effect of
the neurokinin-1 receptor antagonist aprepitant (125 mg/day) vs. placebo on subjec-
tive craving in response to stress or alcohol vs. neutral cues; however, participants
who received the aprepitant had reduced cortisol levels during the presentation of the
stress cue.

Five studies examined the effects of several psychotherapeutic interventions on
cue-elicited craving as well as distress, PTSD symptoms, and resilience. Coffey and
colleagues [18] examined the effects of trauma-based imaginal exposure vs. relaxation
using a cue-reactivity paradigm to assess trauma cue-reactivity (i.e., craving), show-
ing a decrease in craving to the trauma-alcohol cue combination only among those
enrolled in prolonged exposure (PE) therapy but not among those in the relaxation
condition. However, craving following the trauma-only cue decreased relative to
baseline among both intervention groups. Similarly, two studies [53, 61] assessed the
merits of PE therapy in comparison to a health/lifestyle therapy using a craving to a
cue-reactivity paradigm as an outcome measure; one study [53] found both healthy
lifestyle (control) and trauma cue-exposure treatments led to a decrease in craving
responses to trauma imagery and iz vivo substance cues compared to pre-treatment
baseline responses. While the other study [61] only included those enrolled in the
trauma cue-exposure group in analyses, they too found a decrease in cue-induced
craving when exposed to trauma and substance cues from pre- to post-treatment.
Additionally, a study [36] that examined trauma cue exposure during cognitive
processing therapy, a form of cognitive behavior therapy, in veterans with comorbid
PTSD-SUD, also found a decrease in trauma cue-induced craving from pre- to post-
treatment, the magnitude of which was associated with a degree of increase in resil-
ience and degree of decrease in PTSD symptoms. Finally, one study [37] used in vivo
cues as part of the COPE (Concurrent Treatment of PTSD and Substance Use Disor-
ders Using Prolonged Exposure) therapeutic intervention. Specifically, Badour et al.
combined PE therapy to trauma cues with CBT for substance disorders and iz vivo
substance cue presentations. They examined cue-induced craving at each in vivo sub-
stance cue exposure session. Craving significantly decreased across sessions, and this
decrease was associated with a concurrent decrease in PTSD symptom severity and
distress.
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3.8 Neural activation

Three studies combined fMRI and a cue-reactivity paradigm. One study [34]
examined neural activation during the presentation of stress, neutral, and substance-
related cues among cocaine-dependent individuals with and without childhood mal-
treatment histories. The degree of craving to the stress cues predicted activation of the
rostral anterior cingulate cortex to a lesser extent in the participants with maltreat-
ment histories. The authors interpreted this to suggest that childhood maltreatment
interferes with a key mechanism for resolving conflict and responding adaptively to
stress [34]. Conversely, the degree of craving to the substance-related cues was asso-
ciated with activation of the supplemental motor area and the visual cortex to a
greater extent in those with maltreatment histories. The authors interpreted this latter
finding to suggest that childhood maltreatment enhances the anticipatory reward
response to substance cue exposure [34]. Further, during substance cue presentation,
another study [35] found childhood trauma histories among substance users were
significantly associated with increased activation of the frontal striatal circuit and the
amygdala. However, a third study [32] did not find any psychological correlates of
neural activation during the presentation of substance-related vs. neutral stimuli in a
sample of adults with comorbid PTSD-AUD. It is difficult to know if this failure to
observe an effect of cue exposure on neural activation was due to an ineffective
manipulation since craving responses were not measured.

3.9 Affect

Fourteen studies included a measure of effect as part of their evaluation of cue-
reactivity. Eleven of such studies examined both positive and negative affect, and
three examined negative affects only. The Positive and Negative Affect Schedule or
PANAS [63] was overwhelmingly used as the standardized measure of this variable
(n = 10), although other measures were used as well, such as the Affect Grid [64]

(n = 2). Among the majority of studies (n = 9), negative affect increased following
stress and trauma-related cues [38]. In those studies which also examined positive
affect, positive affect tended to decrease following stress and trauma-related cues
[42, 33] but this was not always consistent. For example, Coffey et al. [39] did not find
any statistically significant differences in positive affect across cue types. Interest-
ingly, one study reported that substance-related cue exposure increased both positive
and negative affect, and this ambivalent response was associated with the strongest
substance cravings [55].

4. Discussion

The primary aim of this scoping review was to map the use of cue-reactivity
paradigms in PTSD-SUD research among substance users with trauma histories and/
or PTSD. Specifically, we sought to summarize the characteristics of the samples,
examine outcomes measured followed the cue-reactivity paradigm (e.g., subjective/
objective craving, negative affect), and map how such paradigms vary across the
literature on several dimensions (e.g., cue type, personalization/standardization, cue
presentation). Furthermore, we aimed to assess the consequences of methodological
differences in cue-reactivity research. While prior literature has summarized cue-
reactivity methodology in substance use research [65] and one group has briefly
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summarized cue-reactivity research in a comorbid PTSD-AUD population as part of a
broader review of mechanisms involved in this form of comorbidity [66], we aimed to
map the use of cue-reactivity paradigms in a way which could lead to further under-
standing of conditioned craving as a mechanism in the maintenance of comorbid
PTSD-SUD. Specifically, our systematic scoping of the literature identified 28 studies
that assessed craving following a cue-reactivity paradigm in a population of substance
users with trauma histories and/or PTSD.

Our scoping review revealed wide variations in methodologies used to examine
cue-induced craving. Specifically, characteristics of study samples, the methodological
details of the cue-reactivity paradigm, and the types of outcomes assessed, all varied
broadly. We have identified four themes in the studies through our scoping of the
literature that may help elucidate commonalities and important distinctions across the
identified studies—(1) increases in craving following trauma cue presentation; (2) the
use of methodological subtypes of cue-reactivity paradigms; (3) affect as an outcome
and possible mediator of craving in cue-reactivity research; and (4) the cue-reactivity
paradigm as an adjunct outcome measure in intervention research.

From the above literature review, it is evident that craving has been repeatedly
shown to increase following exposure to certain cues in substance users with trauma
histories and/or PTSD. In particular, trauma cues tend to elicit the greatest increase
from baseline in craving responses when compared to substance-related and neutral
cues. This was true across studies using both personalized [43] and standardized cues
[54]. However, this effect was typically magnified when a combination of trauma-
related imagery and iz vivo substances cues were paired together [45, 53]. The latter
finding supports the notion that “cue chains” may be an effective means of bolstering
cue-reactivity responses [67]. Indeed, while direct comparison across all studies is
made difficult due to variable methodologies across studies, it appears that trauma
cues, and in particular, trauma and substance cue combinations elicit strong craving
responses among individuals with trauma histories who use substances. This effect
was evident across different substances used by the populations of interest (e.g.,
alcohol, cocaine, nicotine). Several studies found that such effects were the strongest
among those with higher PTSD symptom severity [45, 52] or those with the greatest
cumulative trauma exposure [28]. Moreover, studies with control groups, such as
healthy non-drug using controls [29] and those without trauma histories [34] were
unable to find any significant change in craving with cue exposure among control
groups, suggesting a lack of a conditioned cue-induced craving response among con-
trols and specificity of these cue-reactivity effects to “experimental” groups (e.g.,
cocaine users with childhood trauma histories [34]). These findings are consistent
with predictions that would be made on the basis of the conditioning theories
presented at the outset of this chapter. Specifically, it is only those with trauma
histories/PTSD who would have opportunities to learn to use substances to reduce the
negative affect conditioned to trauma cues (two-factor learning theory; [10]) and to
develop conditioned craving responses to trauma cues (via classical conditioning;
[12]). Theoretically, such cue-induced craving effects could lead to substance seeking
and consumption in response to exposure to real-world trauma reminders—both via
intrusive traumatic memories and exposure to external reminders of the trauma—
thereby contributing to SUD development, maintenance, or exacerbation in those
with trauma histories and/or PTSD.

Second, the cue-reactivity methodologies used in the studies identified through
our scoping review tended to vary widely. While the majority of studies utilized
imagery-based audio cues to elicit cue-reactivity craving responses, some used
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combinations of imagery-based trauma and substance-related iz vivo cues to under-
stand how to cue combinations may further bolster craving responses [39, 40]. These
combined cues serve as an in-lab analog of real-world exposure to a trauma reminder
simultaneous with exposure to substance-related cues, such as when an individual
with PTSD experiences an intrusive memory about their trauma within proximity of
substance-related cues like a bottle of alcohol. Less commonly, standardized cues
(e.g., standardized trauma-related videos) were used to elicit cue reactivity craving
responses [54]. While such standardized cues often did elicit an increase in craving
responses relative to the pre-exposure baseline, there were typically caveats to such
effects which may indicate a less robust elicitation of craving given the use of non-
personalized cues. For example, one study [54] found an increase in craving following
a standardized trauma film only in females, which could perhaps be attributed to the
fact that the film subject was also female. Generally, a more consistent craving
response was found in studies that utilized personalized cues. Additionally, several
studies used cue-reactivity paradigms involving tasks that were being used for other
purposes (e.g., Stroop color-naming task [31] to assess attentional bias) but that
contained relevant trauma or substance cues, allowing for a secondary test of cue-
induced craving [28-30]. Indeed, combining a craving assessment with a cognitive
task containing relevant cue exposures may be useful in simultaneously assessing
outcomes directly related to the cognitive task and assessing cue-induced craving. For
example, this was accomplished by Garland and colleagues [28] who aimed to assess
participants’ ability to regulate emotions related to trauma-related images on their
emotional regulation task which simultaneously served as a cue reactivity craving
assessment.

Third, while we did not systematically aim to include effect as an outcome in the
present scoping review, we decided to cover this outcome as many of the studies
included in the review (50%) did include a measure of effect as an additional outcome
alongside craving. Our findings elucidated the importance of effect in helping explain
the relationship between trauma cue-reactivity and craving. To elaborate, negative
affect has quite consistently been shown to increase following trauma cue exposure
[44, 59]. This is consistent with suggestions that conditioned relief craving may be an
important motivator of continued substance use in those with trauma histories who
use substances. Relief craving involves the urge to use substances to reduce negative
affective states—the very mood states that are triggered when those with trauma
histories are faced with trauma reminders. This is consistent with Stasiewicz and
Maisto’s application of the two-factor avoidance theory to substance use [10]. They
suggested that trauma reminders can be classically conditioned to elicit fear them-
selves, which motivates avoidance responses such as substance abuse to escape the
aversive emotional state. Through this two-factor learning process, an individual may
become motivated to reduce the negative affect triggered through trauma cue expo-
sure and to crave the relief that can be achieved through substance use. This theory is
partially supported by the results of the present scoping review. Specifically, one
study [61] found trauma cue-induced craving decreased following prolonged expo-
sure treatment, and this decrease was associated with a concurrent decrease in nega-
tive emotional responses to trauma stimuli. While causality cannot be determined
from these data, perhaps a decrease in trauma cue-induced negative affective
responses may be responsible for the decreases in trauma cue-induced substance
cravings following prolonged exposure treatment. The present scoping review found
no studies which tested the links of cue-induced craving with cue-induced emotional
responses; further, only one study [28] alluded to the distinction between reward and
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relief craving. We suggest that the roles of both cue-induced negative and positive affect
in eliciting reward and relief craving should be explored further in future research.

Finally, it is important to note that seven studies utilized cue-reactivity paradigms
as an additional outcome in trauma and/or substance-related therapeutic interven-
tions. Notably, neither of the two pharmacological studies found an effect of the
respective medications (oxytocin and neurokinin-1 receptor antagonist aprepitant)
relative to placebo as a means of reducing either PTSD symptoms or stress cue- or
substance cue-induced craving (see [32, 35]). Conversely, all studies examining the
efficacy of PE therapy for PTSD or PTSD-SUD found that trauma cue-induced crav-
ing, as well as other forms of cue-reactivity (e.g., salivation, distress), decreased over
time in those who received PE when compared to patients who received a control
intervention [36, 37, 39, 53, 61]. Indeed, behavioral interventions seem to be more
efficacious than pharmacological interventions in reducing reactivity to both trauma
and substance-related cues among trauma-exposed substance users, at least for the
few pharmacotherapies that have been investigated with this paradigm thus far, and
at least in comparison to PE therapy. Furthermore, the use of cue-reactivity paradigms
as a secondary outcome in randomized controlled trials of therapeutic interventions
speaks to the multifaceted functionality of the cue-reactivity paradigm in the
PTSD/trauma-exposed population, offering a mechanism-based outcome that informs
beyond the decrease of symptoms.

5. Limitations and future directions

First, it is important to note that no formal examination of the study quality of the
included literature was completed, as this step is not typical for scoping reviews [27].
It should also be noted that our choice to include unpublished theses and dissertations
in the present review may have led to the inclusion of some studies with poor meth-
odological quality, although it does help ensure that our conclusions are not hampered
by publication bias.

To further assess the studies included in the present scoping review, we recom-
mend a formal analysis of methodological quality be completed in the future to better
understand how methodological variations in cue-reactivity may influence relevant
outcomes. Additionally, the use of cue-reactivity paradigms as secondary outcomes in
the context of behavioral and pharmacological intervention trials is an interesting
research direction that should be studied further, as this may lead to important
implications for understanding the breadth of response to the use of psychotherapeu-
tic or pharmacological interventions in this population, and may point to potential
mechanisms of action. We also recommend that a formal systematic review and meta-
analysis be conducted to quantify the magnitude of trauma cue-induced craving
responses in this population, and to identify significant moderators of this response in
terms of sample characteristics (e.g., percentage of the sample with PTSD), and
methodological variables (e.g., personalized vs. standardized cues). Providing that
relevant data could be obtained from published papers or authors, novel techniques,
such as two-step meta-analytic structural equation modeling (TS-MASEM,; [68])
could also be employed to examine theorized mediational pathways (e.g., that trauma
cue exposure leads to activation of negative affect which in turn activates craving).
Finally, meta-analyses could also quantify the degree of reduction in trauma cue-
induced craving that is achieved with various forms of treatment for PTSD, SUD, and
their comorbidity, and its relations to treatment efficacy (i.e., symptom reduction).
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6. Conclusion

Our scoping review maps the use of cue-reactivity paradigms across the trauma-
exposed, substance-using population with and without PTSD, and summarizes meth-
odological variations in cue-reactivity paradigms across this body of literature, as well
as the results of identified studies. Cue-reactivity paradigms have proven efficacious
in eliciting cue-induced craving responses in populations of trauma-exposed individ-
uals who use substances. Cue-reactivity research may help increase understanding of
the learning processes that are involved in the development, maintenance, or exacer-
bation of a SUD among trauma-exposed individuals with and without PTSD who use
substances. Furthermore, cue-reactivity paradigms may be used as an important
means of assessing whether behavioral and/or pharmacological treatments for PTSD
and/or SUD have had an impact on the ability of trauma cues to elicit a conditioned
craving response in this population.

Appendix A
First Sample Cue reactivity Outcome(s) of Craving Relevant
author characteristics paradigm and interest measure findings
(year) and context method
Eltonetal. 38 cocaine- Script-driven Brain region Cue-induced Stress-Neutral:
[34] dependent imagery. All activation, cocaine craving  The interaction
males with participants anxiety, and was measured ~ between
(n =20) and listened to a subjective using the visual ~maltreatment
without (n = 18) personalized craving analog scale severity and
childhood neutral, stress, response. (VAS) from O to craving
maltreatment and cocaine- 10. responses was
histories. related audio cue associated with
whilst in an fMRI activation of the
scanner. left premotor
cortex and right
cerebellum.
Substance-
Neutral: The
interaction
between
maltreatment

severity and
craving
responses was
associated with
activation of the
bilateral
occipital cortex,
caudal pre-
supplementary
motor area
[SMA], and
cuneus.
Findings suggest
that childhood
maltreatment
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First Sample Cue reactivity =~ Outcome(s) of Craving Relevant
author characteristics paradigm and interest measure findings
(year) and context method
alters neural
correlates of
cue-induced
substance
craving.
Dutton [33] 46 hazardous Script-driven State PTSD Cue-induced Following the
drinkers who imagery. symptoms, alcohol craving  social conflict
met DSM-5 Participants subjective was measured  cue but not the
criterion A listened to a craving using a VAS neutral social

(trauma
exposure) of a

personalized
neutral cue

response, affect,
and alcohol

from 0 to 100.

cue, state PTSD
symptoms

PTSD diagnosis  followed by approach bias. increased. There
either a neutral- were no
social (n = 24) or differences in
a social conflict alcohol
cue (n = 22). approach bias,
Each cue was affect, or
1 minute long craving between
followed by a cues.
30 second
visualization
period.
Trautmann 95 healthy Standardized Subjective Cue-induced In females, the
et al. [54] occasional video. craving alcohol craving  trauma film
drinkers who Participants response, was measured elicited greater
had experienced watched eithera  anxiety, and using the craving
childhood 15-minute physiological Alcohol Craving responses
trauma. trauma film reactivity (i.e.,  Questionnaire- compared to the
(n=47)oral5- skin Short Form neutral film. In
minute neutral conductance, [69]. males, the
film (n = 48). heart rate, and number of
saliva cortisol childhood
levels) traumas
positively

moderated the
relationship
between film
condition and
craving
responses. In
males,
childhood
trauma was
associated with
increases in skin
conductance,
heart rate, and
cortisol levels;
only skin
conductance
was related to
craving
responses.
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First Sample Cue reactivity ~ Outcome(s) of Craving Relevant
author characteristics  paradigm and interest measure findings
(year) and context method
Stauffer 47 males with  In vivo substance  Effects of Cue-induced Craving
etal. [35]*  comorbid cues. Following  oxytocin as a alcohol craving  responses and
PTSD-AUD and either oxytocin or treatment for was measured heart rate were
37 healthy placebo comorbid using a VAS higher following
control males. administration, PTSD-AUD, from 0 to 100.  the alcohol cues
participants were subjective compared to
presented with craving neutral cues. No
their preferred responses, and effects of
alcoholic heart rate oxytocin
beverageanda  variability. compared to
neutral water placebo on cue-
cue. induced craving
or heart rate.
Ralevski 25 veterans with ~ Script-driven Subjective Cue-induced Craving
etal. [38]*  comorbid imagery. All craving alcohol craving  responses,
PTSD-AUD. participants responses, blood was measured  cardiovascular
listened to pressure, heart  using the reactivity, and
personalized rate, negative Alcohol Craving negative affect
trauma, stress, affect, and Questionnaire-  were highest
and neutral audio salivary cortisol. Short Form [69] following the
cues. and a VAS. trauma cue but
were also high
following the
stress cue, both
compared to the
neutral cue.
Winokur  95individuals ~ Standardized Subjective Cue-induced Post substance
[60] with (n = 31) video. craving heroin or cue-craving
and without Participants responses. nicotine craving responses
(n =39) trauma watched was measured increased
histories who standardized using a Within ~ among both the
were heroin video cues Sessions Rating  opiate and
(n =25) or related to either Scale (0-9). nicotine-
nicotine heroin or nicotine dependent
(n=70) use, and a neutral groups, but
dependent. video cue. were highest in
the opiate-
dependent
group, and only
among those
with trauma
histories.
Coffey 43 SUD Script-driven Subjective Cue-induced Craving
etal. [39]* inpatients with  imagery and craving alcohol craving  responses
comorbid in vivo substance responses, was measured decreased from
PTSD-AUD. cues. Participants affect, and using a VAS pre- to post-
75% of completed the emotional from O to 10. treatment
participants following distress. among those in

who completed
at least one
clinical session
were randomly
assigned to
receive six

experimental cue
reactivity trials:
Trial 1: All
participants
listened to
personalized

the imaginal
exposure
condition
following the
trauma-alcohol
cue (trial 2) and
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author characteristics paradigm and interest measure findings
(year) and context method
sessions of neutral and did not change
either imaginal  trauma cues. in the relaxation
exposure Trial 2: All condition.
therapy (n = 12) participants Craving
or relaxation listened to a responses also
(control) personalized decreased in
condition trauma cue both groups
(n=12). followed by the following the
However, only  presentation of trauma cue
17 participants  either alcohol or (trial 1).
completed the  water. Negative affect
study. was highest in
trial 2.
Read etal. 232 Script-driven Subjective Cue-induced Participants
[13] undergraduate  imagery. craving, affect, alcohol craving  with PTSD in
students with Participants and was measured  the trauma cue
PTSD (n =28), listened to either ~performance on using a 10-point condition
with trauma a personalized a Stroop Likert scale showed a
exposure but no trauma (n = 111) attentional task  rating urge to slowed response
PTSD (n = 113), or neutral cue with trauma and drink. in the Stroop
or no trauma (n =121). alcohol-specific task. This effect
history (n = 91) Participants stimuli. was associated
taking partina  wrote about the with an urge to
clinical trial. event while drink only
continuing to among those
imagine the with PTSD in
scene. the trauma cue
condition.
Kaagetal. 117 adults, half  Event-related Subjective Cue-induced Only among
[29] cocaine users cue-reactivity craving and cocaine craving  substance users,
(n=59) and half paradigm. All neural was measured  the presentation
healthy controls participants activation. using the Desire of cocaine cues
(n=58) viewed for Drug led to neural
substance-related Questionnaire activation in the
photos, neutral [21] at baseline  frontal striatal
photos, and and following  circuit and the
photos of the cue- amygdala.
animals. They reactivity Amygdala-
were instructed paradigm. striatal
to press a button connectivity
when photos of was associated
animals were with childhood
presented. trauma among
substance users.
Coffey 75 individuals Script-driven Subjective Cue-induced Both alcohol-
etal. [58]  receiving SUD  imagery and craving. craving was dependent and
treatment with iz vivo substance measured using  cocaine-
PTSD who were cues. All the Cocaine dependent
cocaine (n = 30) participants took Craving participants
or alcohol- part in four cue Questionnaire-  evidenced
dependent trials, which were Now (CCQ- greater cravings
(n = 45) counterbalanced. Now) [70] and  following the
Participants Alcohol Craving trauma- and
listened to a Questionnaire-  substance-
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First Sample Cue reactivity ~ Outcome(s) of Craving Relevant
author characteristics  paradigm and interest measure findings
(year) and context method
personalized cue Now (ACQ- related cues
(trauma or Now) [71] compared to the
neutral). neutral cues.
Immediately
after, either a
substance or
neutral (i.e.,
alcohol or wood
chips) in vivo cue
was placed in
front of them.
McHugh 194 individuals  Script-driven Subjective Cue-induced Craving and
et al. [44] with PTSD imagery. All craving and substance negative
receiving participants affect. craving was emotional
treatment fora  listened to a measured on an  reactivity were
comorbid SUD.  personalized 11-point scale. ~ greater
trauma and Ratings ranged  following the
neutral cue, from 0 (no trauma cue
counterbalanced cravings) to11  compared to the
across two (very strong neutral cue.
sessions, cravings). Anxiety
followed by a 1- sensitivity was
minute associated with
visualization greater
period. emotional
reactivity
following the
trauma cue, but
there was no
association
between anxiety
sensitivity and
craving
response.
McGuire 29 veterans Interview. All Subjective Cue-induced Posttreatment,
et al. [36] receiving participants craving, craving for participants
treatment for provided a resilience, and alcohol and/or evidenced a
comorbid detailed verbal PTSD other substances decrease in cue-
PTSD-SUD. description of symptoms. was measured  induced craving
their most using the and fewer PTSD
traumatic Alcohol Craving symptoms, as
lifetime event. Questionnaire well as increased
Short Form- resiliency,
Revised [71] relative to pre-
treatment
baseline.
Saladin 124 individuals ~ Script-driven Subjective Cue-induced Craving was
etal. [45]  with trauma imagery and craving. substance greater
histories in vivo substance craving was following the
receiving SUD  cues. All measured using  trauma- and

treatment who
were alcohol-
(n =70) or

cocaine-

participants took
part in four cue
trials, which were
counterbalanced.

a 21-point VAS.

substance-
related cues in
comparison to
the neutral cues.
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First Sample Cue reactivity =~ Outcome(s) of Craving Relevant
author characteristics paradigm and interest measure findings
(year) and context method
dependent Participants PTSD symptom
(n = 54). listened to a severity
personalized cue predicted
(trauma or greater craving
neutral). responses, but
Immediately only following
after, either a the trauma +
substance (e.g., substance cue
Jack Daniels over pairing.
ice) or neutral
in vivo cue was
placed in front of
them.
Coffey 40 individuals  Script-driven Subjective and ~ Cue-induced Subjective
etal. [18]  with comorbid  imagery and objective craving was craving
PTSD-AUD in vivo. All craving measured using responses,
receiving participants responses; a VAS from O to  distress, and
inpatient SUD  listened to a emotional 10 and salivary ~ salivary flow
treatment. personalized distress. flow. were greater
trauma or neutral following
imagery cue substance and
paired with an trauma cues
in vivo substance compared to the
or neutral neutral cue.
(water) cues.
Vujanovic 58 low-income  Script-driven Subjective Cue-induced Lower distress
etal. [43]  inner-city imagery. All craving craving was tolerance was a
adults. participants responses. measured using  significant
listened to a VAS from 0 to predictor of
personalized 100. higher craving
trauma, responses
substance, and following the
neutral audio trauma cue.
cues.
Rodriguez 305 Script-driven Subjective Cue-induced Emotional
etal. [40] undergraduate  imagery. craving craving was responses to the
students with no Participants were responsesand  measured using trauma cue
trauma instructed to affect. the Urge to mediated the
(n =127), close their eyes Drink relationship
trauma and imagine their Questionnaire ~ between trauma
exposure most traumatic [22], onascale  exposure and
(n=106),and  event as if it was from 1 to 10. the urge to
PTSD (n=72). happening to drink.
them.
Participants then
wrote about the
scene while
continuing to
imagine the
scene.
Bing-Canar 184 young Script-driven Subjective and ~ Cue-induced Depressive
etal. [41]  adults with imagery and objective craving was symptoms did

trauma histories

in vivo substance

measured using

not have any
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First Sample Cue reactivity ~ Outcome(s) of Craving Relevant
author characteristics  paradigm and interest measure findings
(year) and context method
cues. All craving a three-item effect or
participants responses. Alcohol Craving interaction with
listened to a Scale [72] and the cue-
personalized salivation levels. reactivity
trauma or neutral paradigm to
imagery cue predict
paired with an increased
in vivo substance craving or
or neutral salivation.
(water) cues
Zambrano- 85 individuals Script-driven Subjective and ~ Cue-induced Severity in all
Vazquez with comorbid ~ imagery and objective craving was domains of
et al. [61] PTSD-SUD and iz vivo substance (salivation) measured using  functional
current alcohol  cues. Pre- and craving, the Alcohol impairment
dependence post-treatment,  subjective Craving (Negative
receiving SUD  all participants distress, and Questionnaire- ~ Valence,
treatment. Only listened to a domains of Now [69] and Arousal, and
66 participants  personalized functioning. salivation levels. Cognitive)
who completed  trauma or neutral decreased from
8 or more imagery cue pre to post-
prolonged paired with an treatment, and
exposure in vivo substance this change was
treatment or neutral associated with
sessions were (water) cues. a decrease from
included in the pre-treatment
analyses. baseline in self-
reported craving
and salivation
post-treatment
following
alcohol and
trauma cue
exposure.
Garland 36 opioid- Emotional Subjective Cue-induced Following the
etal. [28]*  treated chronic  Regulation Task. craving, heart  opioid craving  emotional
pain patients at ~ Participants were rate variability, ~was measured  regulation task,
risk for opioid ~ shown trauma-  and negative using a 5-point  craving
use disorder, related images affect. scale, with 1 increased from
with adverse and were asked indicating no the pre-task
childhood to both views or craving and 5 baseline. This
experiences reappraise the indicating very  change was
(ACEs). images strong cravings. related to the
(dependent on number of ACE
the trial block) to exposures. ACEs
regulate the and duration of
emotions elicited opioid use also
by the image. predicted a
blunted heart
rate variability
when regulating
negative
emotions.
Zasoetal. 611 college Script-driven Subjective Cue-induced Following the
[42] students with imagery. craving craving was trauma cue, but
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First Sample Cue reactivity =~ Outcome(s) of Craving Relevant
author characteristics paradigm and interest measure findings
(year) and context method
PTSD (n =50), Participants were response and measured using  not the neutral
with trauma randomized to affect. a 10-point scale, cue, participants
exposure but no listen to either a with 1 reported greater
PTSD (n = 325), personalized indicating no cravings and
and no trauma  trauma or neutral urge to drink negative affect
(n = 236) who cue followed by a and 10 relative to
drink alcohol 2-minute writing indicating a very baseline, which
period relating to strong urge to was associated
the cues. drink. with coping
drinking
motives.
Kwako 53 individuals Script-driven Subjective Cue-induced Alcohol and
etal. [32]* with comorbid  imagery,in vivo  craving, blood alcohol craving  stress cues
PTSD-AUD alcohol cues, cortisol, and was measured induced more
receiving standardized neural using the cravings
inpatient SUD photos of alcohol, activation. Alcohol Urge compared to
treatment. and neutral cues. Questionnaire neutral cues.
Participants Following the [22] There was no
received either ~ Trier Social Stress significant
aprepitant test, participants neural
(n=26)ora handled i vivo activation
placebo (n =27) cues of their following the
prior to cue preferred substance-
exposure. substance. In related relative
another session, to the neutral
participants stimuli.
listened to either
a personalized
stress, alcohol, or
neutral cue. In an
fMRI session,
participants
viewed photos of
substance-related
and neutral
stimuli.
Nosen et al. 108 adults with ~ Script-driven Subjective and ~ Cue-induced Trauma and
[59] comorbid imagery and objective alcohol craving  substance cue
PTSD-AUD who in vivo substance (salivation) was measured pairings elicited

were receiving
residential
treatment for

SUD.

cues. All
participants
listened to a
personalized
trauma or neutral
imagery cue
paired with an
in vivo substance
or neutral
(water) cues.
(TN; TS; NS;
NN).

craving and
affect.

using a three-
item alcohol
craving scale
[72] and
salivation levels.

the greatest
subjective
craving
responses,
negative affect,
and salivation
vs. all other cue
combinations.
Ambivalent
affective
responses
predicted the
strongest
craving.
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First Sample Cue reactivity ~ Outcome(s) of Craving Relevant
author characteristics  paradigm and interest measure findings
(year) and context method
Tulletal. 60 cocaine- Script-driven Subjective Cue-induced PTSD was
[19] dependent imagery. Across  craving cocaine craving  associated with
individuals with two sessions, all ~ response and was measured greater craving
(n =30) and participants affect. using an 11- and negative
without PTSD listened to a point scale, with affect following
(n=30) in personalized cue 0 indicating no  the trauma cue,
treatment fora  (trauma or cravings and 10  but not the
SUD neutral; 1 min) indicating very  neutral cue.
followed by a strong cravings. Among men,
visualization this relationship
period (1 min). was mediated by
self-conscious
emotions.
Nosen et al. 120 individuals  Script-driven Subjective and ~ Cue-induced Pre-treatment,
[53] with comorbid ~ imagery and objective craving was the trauma +
PTSD-AUD in in vivo substance  (salivation) measured using  substance cue-
treatment fora  cue exposure. All craving a three-item elicited the
SUD. participants have response, alcohol craving  strongest
Participants presented with distress, and scale [72] and craving
were assigned to four affect. salivation levels. responses,
receive counterbalanced negative affect,
exposure cue and distress.
therapy (n = 52) combinations: Post-treatment,
or health and They first trauma cues no
lifestyle listened to a longer elicited
treatment personalized cue greater craving
(n = 35); only (trauma or compared to
those who neutral). substance cues
completed Immediately alone. Both
treatment after, either a treatments led
(n = 87) were substance or to a decrease in
included in neutral in vivo salivation and
analyses. cue was placed in subjective
front of them. craving
following cue
exposure.
Badour 54 veterans with Participants were Subjective Cue-induced Between-session
etal. [37]*  comorbid presented with craving and craving for reduction of
PTSD-SUD personalized distress. participants’ substance cue-
taking partina iz vivo substance preferred induced craving
COPE RCT. cues across nine substance was  and distress
sessions. measured using responses were
a VAS (0-100). associated with
a decrease in
PTSD symptom
severity.
Tulletal.  133individuals  Script-driven Subjective Cue-induced Following the
[52] with trauma imagery. craving, craving for trauma cue,
histories in Participants emotional participants’ craving
treatment fora  listened to a regulation, preferred increased
SUD. personalized negative affect, substance was  relative to the
trauma cue and salivary measured using pre-cue

(1 min) followed

cortisol.

an 11-point
scale, with 0

baseline. This

change was
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First Sample Cue reactivity =~ Outcome(s) of Craving Relevant
author characteristics paradigm and measure findings
(year) and context method
by a visualization indicating no associated with
period (1 min). cravings and 11  greater PTSD
indicating very ~ symptom
strong cravings. severity. PTSD
symptom
severity was
related to both
adaptive and
maladaptive
emotional
regulation
strategies.
Beckham 129 smokers Script-driven Cue-induced Trauma-related
etal. [55]  with (n =82) imagery. craving to cues produced
and without Participants smoke was greater cravings
PTSD (n=47) listened to either measured using  and negative
were randomly  a personalized the affect compared
assigned to trauma, neutral, Questionnaire to stress scripts
either a nicotine or stress cue on Smoking and neutral
or a non- (30 sec) followed Urges [73]. scripts. This
nicotine by a visualization effect was most
smoking period (30 sec) pronounced
condition. both before and among those
after smoking a with PTSD.
nicotine or Smoking either
denicotinized the nicotine or
cigarette. non-nicotine
cigarettes
reduced
craving,
negative affect,
and PTSD
symptoms
following the
trauma and
stress script
relative to the
neutral script.
Beckham 25 veterans Stroop task with Cue-induced Craving,
et al. [30] receiving PTSD  combat/trauma- craving to negative affect,
treatment who  related words. smoke was somatic
smoke Participants symptoms, and measured using symptoms, and
cigarettes. named the ink a modified lack of alertness
color of three Smoking were all greater
blocks of trauma- Withdrawal following the
related and three Questionnaire  presentation of
blocks of neutral Short Form- trauma-related

words.

Revised [71]

words compared
to neutral
words.

“randomized controlled trial.
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Abstract

For nearly 100 years, it was erroneously believed that the loss of consciousness
and/or the altered mental status associated with a mild traumatic brain injury (mTBI)
offered protection from the development of posttraumatic stress disorder (PTSD).
However, it is now accepted that it is possible for PTSD to result from mTBI, and that
the co-occurrence of these two conditions creates a more difficult condition to treat
and worsens prognosis. In addition, it is known that the symptomology associated
with PTSD and mTBI have a great deal of overlap, complicating diagnoses. The objec-
tive of this chapter is to review the current state of biomarkers aimed at diagnosing
comorbid mTBI and PTSD that are useful on a single-patient basis and are not reliant
on self-report or arduous interviews. Further, implications for future research and
treatment are discussed.

Keywords: posttraumatic stress disorder, mild traumatic brain injury, biomarker,
treatment

1. Introduction

Highlighted by recent world-conflicts, such as the wars in Afghanistan and Iraq,
it has become evident that a better and more comprehensive understanding of the
relationship between stress-related psychological disorders and traumatic brain
injury is much-needed, in both military and civilian populations. For the purposes
of this chapter, we will focus on posttraumatic stress disorder (PTSD) and mild
traumatic brain injury (mTBI); however, this is not to underplay the crucial need
to better understand the wide range of stress-related psychological conditions and
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brain injury. The prevalence rates of PTSD and mTBI in American military personnel
returning from Operation Enduring Freedom (OEF) and Operation Iraqi Freedom
(OIF) has been reportedly as high as approximately 14 and 20%, respectively [1].
Despite both PTSD and mTBI conditions being “invisible injuries” (injuries not
outwardly observable), they are both capable of creating significant disruptions in
normal living for individuals. Further, what little we know about the co-occurrence
of these conditions suggests that, when combined, they are more difficult to treat and
often result in poorer prognoses [2-4]. This understanding is a significant advance-
ment, as it was once thought that the loss of consciousness or altered mental status
that is often observed with brain injury offered protection from the development of
stress disorders [5]. Although it is recent military engagements that have highlighted
the need for a better understanding of concomitant PTSD and mTBI, these conditions
are prevalent in both military and civilian contexts and are therefore issues of broad
public health on a global scale.

Approximately 3.5-7.0% of adults within the United States develop PTSD every
year. When examining military personnel, this number increases to anywhere between
33 and 65% [6]. On the global scale, approximately 25% of the world’s population
has been affected by PTSD, making it the most prevalent psychiatric disorder [7].
Traumatic brain injuries are also very commonplace, and well over one-million people
within the U.S. seek care annually for brain injury [8], with the majority of these being
classified as mild [9, 10]. Worldwide, up to 50-million people annually seek treatment
[6]. However, this number is likely an underestimation as many individuals who suffer
an mTBI do not seek medical care. Furthermore, those that do seek medical attention
oftentimes are misdiagnosed or underdiagnosed, especially if symptoms are mild or
transient and loss of consciousness is limited to a short period of time [11]. When
examining PTSD comorbid with mTBI, it becomes clear that many of those that have
been affected by trauma have also experienced mTBI. Within civilian populations,
PTSD following accidents such as falls or automotive collisions in which an mTBI
occurs, range from approximately 20-36% [12]. Within a military context, this number
increases to roughly 34-44% [13, 14]. However, like the reporting of each condition in
isolation, the potential for misdiagnosis or underdiagnosis is large.

The prevalence and impact of both mTBI and PTSD (whether it be together
or in isolation) result in a high cost of treatment, increased suicide rates, and lost
work, all of which place a substantial burden on healthcare systems. Although the
true costs are difficult to quantify, estimates for the health services cost associated
with an mTBI alone range from $10,000USD to $100,000+ per patient depending
on severity, length of hospital stay, and costs of rehabilitation [15-19], with a mean
cost of $96,000USD [20]. The numbers are equally startling for the treatment costs
associated with PTSD, with annual costs in excess of 200 million USD in US military
personnel alone [21], and civilian costs estimated at even greater levels [22-24]. This
estimate does not include the loss of productivity associated with this condition,
which easily exceeds billions of dollars at a national level [25]. Although both PTSD
and mTBI have substantial costs of care in isolation, when combined, healthcare costs
are certainly increased, largely due to the complexity of treating comorbid conditions.

Posttraumatic stress disorder and mild traumatic brain injury have overlapping
symptomology yet require different therapeutic approaches. In classical diagnoses,
detailed information is collected about the onset and progression of symptoms to
arrive at a probable diagnosis, which is then further refined. When dealing with an
individual that may meet diagnostic criteria for both conditions, this process becomes
much more difficult. In theory, a pattern of symptom overlap and divergence could

34



Current Understanding of Biomarkers in Post Traumatic Stress Disovder and Mild Traumatic...
DOI: http://dx.doi.org/10.5772/intechopen.102766

help differentiate etiologies when dealing with comorbid PTSD and mTBI, however,
recent evidence suggests this is not the case. In a 2009 study, eight symptoms that

are related to both PTSD and mTBI (fatigue, irritability, concentration problems,
memory problems, depression, anxiety, insomnia, and dizziness) were examined and
compared between patients who had experienced a recent mTBI or PTSD, revealing
substantial overlap between both clinical groups. Although it was found that patients
with PTSD had greater overall symptom severity, the degree of overlap prevented dif-
ferential diagnoses based on the pattern of symptoms reported [26]. A meta-analysis
conducted the same year [27] provided some evidence that there are symptoms
unique to each when occurring in isolation (PTSD—shame, guilt, re-experiencing
symptoms; mTBI—headache, sensitivity to light, dizziness, memory deficits), how-
ever, this information does not assist in the diagnosis of those that experience both
mTBI and PTSD. Therefore, it remains unclear which aspects of these disorders play
significant roles in disease onset following event exposure (whether it be set individ-
ual traits, epigenetic changes, alterations to specific brain area structure and function,
or a combination of these and other factors), and ultimately which set of symptoms
will manifest that are linked to the genuine presence of PTSD, mTBI, or both.

The objective of this chapter is to review our current understanding of comorbid
mTBI and PTSD, with an emphasis on reviewing the current state of biomarkers used
to diagnose comorbid mTBI and PTSD that offer promise on a single-patient basis. To
best accomplish these goals, we will begin with providing definitions of what is meant
by the terms PTSD and mTBI. Following, we will review the current understanding
of the neurological underpinnings of each condition, with a focus on areas of overlap,
and examine currently accepted methods of diagnosis and treatment options. Lastly,
we will provide an account of the current researchers utilizing biomarkers for either
diagnosis or prognosis of PTSD and mTBI, as well as discuss implications for future
research and treatment.

2. Definitions

The lack of consistent definitions and assessments of mTBI and PTSD complicates
the ability to capture accurate statistics for each condition. We focus on mild trau-
matic brain injury, as this is both the most common traumatic brain injury in civilian
[28] and military populations [29], and is also the most likely to co-occur with PTSD
[30]. Additionally, as mTBI is often the hardest to diagnose, the pursuit of biomarkers
with clinical utility is of great importance. However, when it comes to describing what
constitutes an mTBI, a large amount of ambiguity becomes apparent. What is clear
is that for a diagnosis of mTBI, two things need to occur: (1) An external force must
be exerted to the head; and (2) there must be a temporary change of mental status
and/or other evidence of brain injury. Of course, for a traumatic brain injury to be
classified as mild, there also needs to be an upper limit for the severity. This includes:
(1) aloss of consciousness that does not exceed 30 minutes; and (2) posttraumatic
amnesia that does not exceed 24 hrs. These criteria are largely accepted on a global
scale [31-33] and will be used for this chapter as well.

Formal methods for the diagnosis of PTSD currently exist, making the defini-
tions regarding the psychiatric condition somewhat consistent. In general, PTSD
is characterized by four symptom clusters that develop in response to a traumatic
event. The traumatic event must involve exposure to actual or perceived death,
serious injury, or sexual violation. Furthermore, the event must be directly
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experienced or witnessed by the individual, or indirectly experienced by subse-
quently learning about the event after it happened to a close family member or
friend. Specific clinical criteria include: (1) intrusive symptoms related to re-expe-
riencing the trauma; (2) avoidance of the traumatic memory or cues; (3) negative
mood and thoughts including emotional numbing and anhedonia; and (4) altered
arousal including hypervigilance, irritability, aggression, and sleep disturbances

[7, 34]. Additionally, symptoms result in significant social, personal, and voca-
tional impairment [7]. PTSD is commonly comorbid with other anxiety or mood
disorders, further complicating diagnosis, and is also associated with increased risk
for numerous negative behavioral and health conditions, including substance use
disorder, type II diabetes, and Alzheimer’s disease [35-38], significantly expand-
ing the costs of treatment. Although the criteria for diagnosing PTSD are rather
straightforward, this does not mean that PTSD is a static phenomenon without
gradation. It is known that PTSD symptoms appear on a continuum and can fluctu-
ate in terms of their functional impact and presence across time. Furthermore,
although the precipitating traumatic event is a critical component of PTSD, it is
how an individual responds to that trauma that is essential in the diagnosis. An
identical traumatic event for one individual may result in PTSD, whereas another
person experiencing an identical event may not. Therefore, it is as much about the
symptoms and functional impairment as it is about the event itself.

3. Neurobiological underpinnings

Research has shown that both mTBI and PTSD are correlated with both structural
and functional changes in the brain, as evidenced by advanced neuroimaging. As can

Affected by PTSD
B Affected by mTBI

Bl Overapping Regions

Figure 1.

Mgltiple brain regions have been suggested as vulnerable to mTBI (green), including the dorsolateral prefrontal
cortex, the temporal pole, cevebellum, and frontal white matter tracts connecting the amygdala and medial
prefrontal cortex. PTSD has been correlated with numerous brain regions as well (ved) including the amygdala,
hippocampus, dovsolateral and dorsomedial prefrontal cortex, and ovbitofrontal cortex. Areas in common to both
PTSD and mTBI ave displayed in yellow.
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be seen in Figure 1, there are many regions of the brain that are known to be particu-
larly susceptible to both mTBI and PTSD.

Within PTSD, structural and functional imaging studies have shown a wide range
of brain regions that are affected. These regions include the amygdala, hippocampus,
dorsolateral and dorsomedial prefrontal cortex, and the orbitofrontal cortex. As
should be apparent, many of these regions have functional implications for the onset
and maintenance of PTSD symptomology [39, 40]. When examining brain structure,
many studies (including two large meta-analyses) have shown reduced volume in the
hippocampus, a brain area that is known to mediate declarative memories [41, 42].
Similarly, reduced volume within the anterior cingulate cortex and insula have also
been shown to be related to PTSD onset [43]. When examining the functional neuro-
imaging data related to PTSD, exposure to stimuli related to an individual’s trauma is
associated with increased PTSD symptoms in concert with decreased activity within
the medial prefrontal cortex and anterior cingulate [44-46]. Additional areas of
decreased function during exposure to trauma-related stimuli include the inferior
frontal gyrus, parietal cortex, visual association cortex, and hippocampus [44, 47, 48].
In contrast, areas of increased activity relative to controls include the amygdala [49, 50],
parahippocampal gyrus [44, 51], and posterior cingulate [44, 45, 51]. Taken together,
the existing literature provides strong evidence of dysfunction within a network of
brain regions that are highly related to PTSD symptoms including the hippocampus
and amygdala, cingulate cortex, and medial prefrontal cortex [52].

When examining the neurological correlates of mTBI, brain regions are most
often damaged if the shearing forces that the brain undergoes during an mTBI are of
sufficient magnitude to deform neural cells beyond normal tolerance levels [53]. If
this deformation is of sufficient force to cause axonal tearing, the effects of the mTBI
are likely to consist of longer-lasting neurological sequelae resulting from alterations
to functional connectivity or difficulty with neuronal processing of information
[54]. In comparison, if such forces are of a lesser magnitude, the neurological,
cognitive, and behavioral symptoms are more likely to be short lived. In general,
these forces particularly affect the longer white-matter tracts of the brain including
the hypothalamic-pituitary-adrenal (HPA) axis, frontal, temporal, and limbic areas
[55]. Specifically, these include the dorsolateral prefrontal cortex, the temporal pole,
cerebellum, and frontal white matter tracts connecting the amygdala and medial
prefrontal cortex [39, 40, 55-67]—all aforementioned areas that are also implicated
in PTSD.

Although the role each of these regions play in the formation of cognition is
beyond the scope of this chapter, it is apparent that many of these regions are
involved in both emotional regulation and executive function, especially those that
are affected in both PTSD and mTBI, including the prefrontal cortex and hippo-
campus [58, 68]. Perhaps not surprisingly, with the large amount of overlap in the
neural substrates that are affected by both PTSD and mTBI, there is a fair degree of
overlapping symptomology that has a significant impact on optimal methods for both
diagnosing and treating PTSD concurrent with mTBI.

4. Current methods of diagnosis and treatment options

As stated previously, due to the overlap of symptoms in both PTSD and mTBI
(Table 1), it is more difficult to both diagnose and treat PTSD when comorbid with
mTBI. For example, in a recent study of 630,000+ veterans diagnosed with PTSD,
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PTSD mTBI PTSD/mTBI
Behavioral symptoms Aggression Aggression Aggression
Agitation Impulsivity Impulsivity/Self
Avoidance of cues Irritability Destructive Behaviors
Hostility Irritability
Hypervigilance
Irritability
Self-Destructive
Behavior
Physical/cognitive Inability to concentrate or Coordination Inability to concentrate or
symptoms focus on tasks Insomnia problems/loss of focus on tasks
Nightmares balance Amnesia Insomnia
Sensitivity to sound Disorientation Sensitivity to sound
Dizziness
Fatigue
Headache
Inability to
concentrate or
focus on tasks
Insomnia
Sensitivity to
sound
Psychological Anhedonia/loss of Anxiety Anhedonia/Apathy
Symptoms interest Anxiety Apathy Anxiety
Depression Depression Depression
Intrusive thoughts/
Unwanted thoughts
Reexperiencing the event/
Flashbacks
Shame/Guilt
Social
Isolation/Loneliness
Table1.

Symptomologies of PTSD and mTBI.

only 30% had PTSD alone, with most suffering from concurrent psychiatric condi-
tions, of which mTBI was a prominent co-condition [69].

Diagnosis of PTSD usually consists of a combination of self-report measures and
structured and/or semi-structured interview procedures. These procedures are often
based on soliciting the information required to determine whether DSM-5 criteria [34]
(or alternatives such as the ICD-10 [70]) have been met and include components of the
trauma, symptoms/symptom clusters, and subtypes of the disorder. Common struc-
tured interviews, such as the Clinician-Administered PTSD Scale (CAPS), are consid-
ered both reliable and valid, however, they are time intensive [71]. Furthermore, due
to upwards of 93% of PTSD cases co-reporting another psychiatric disorder, it can
become difficult to differentiate between disorders with overlapping symptoms [6].

Unlike the diagnosis of TBI, where CT and MRI structural images readily demon-
strate contusions or bleeds verifying their presence, there is a lack of interdisciplinary
consensus as to what constitutes an mTBI. Although some criteria have been generally
accepted (such as those described within the introduction of this chapter), there are
diagnostic criteria available from the American Congress of Rehabilitation Medicine
(ACRM), the US Centers for Disease Control and Prevention (CDC), and the World
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Health Organization (WHO) [72]. Therefore, the utility of a consistent and univer-
sally accepted measure of mTBI presence would be of great benefit when diagnosing
amTBI in isolation, and especially when attempting to diagnose in the presence of the
overlapping symptoms commonly reported in PTSD.

As should be apparent from this cursory examination, the current process of
diagnosing both PTSD and mTBI is largely reliant on often erroneous self-report
techniques and arduous clinical interviews that have an inherent lack of consensus,
necessitating improvements in both speed of diagnosis and consistency to best offer
care and interventions to patients with PTSD and mTBI. One such avenue of provid-
ing this information may be found through the discovery of diagnostic biomarkers,
which will be the primary focus of discussion for the remainder of this chapter.
Before such a discussion takes place, it is important to further highlight the need
for improved methods of diagnosing comorbid mTBI and PTSD by examining the
implications such discoveries may have on treatment of each condition.

Although there are recognized “gold-standard” treatments for PTSD, there is still
much room for improvement. For PTSD, Cognitive Behavioral Therapy (CBT) [73]
and psychopharmacological treatment with selective serotonin reuptake inhibitors
(SSRIs) and/or serotonin noradrenaline reuptake inhibitors (SNRIs) are often used
for treatment. Similarly, both psychological and pharmacological treatments are rec-
ommended for the treatment of mTBI, such as CBT [74] in conjunction with pharma-
cological treatment of the sequalae associated with mTBI [75]. However, in a recent
study of the evaluations of 41 guidelines related to the treatment of mTBI, only three
were founded in what was determined to be an evidenced-based fashion [76], high-
lighting the need for more rigorous and evidence-based treatment regimens. There is
even less evidence-based guidance when it comes to the treatment of comorbid mTBI
and PTSD, making research on how to best identify multimorbidity in PTSD patients
critical to developing effective treatment strategies.

5. Current biomarker research

As should be evident from the previous sections from this chapter, both the ability
to diagnose PTSD comorbid with mTBI and the ability to effectively monitor treat-
ment of the concurrent conditions would benefit from the identification of biomark-
ers. For this discussion we adapt the definition of a biomarker using a conceptual
framework that is useful for clinical research and treatment purposes. This may
include any information that can be used as an objective indication of a relevant
medical state observed from outside the patient. Importantly, these signs must be
able to be measured accurately and have high levels of replicability. This is captured
in the WHO’s definition of a biomarker as “any substance, structure, or process that
can be measured in the body or its products and influence or predict the incidence
of outcome or disease” [77] and can be expanded to “.. almost any measurement
reflecting an interaction between a biological system and a potential hazard...[and]
may be functional and physiological, biochemical at the cellular level, or a molecular
interaction” [78]. In alignment with these requirements, our discussion will focus on
the relevance and validity of the suggested biomarkers, allowing for it to be used as a
surrogate endpoint [79]. There are a wide range of biomarkers and targets currently
being researched for roles in both mTBI and PTSD. A summary of biomarkers cur-
rently undergoing research that meet the criteria previously discussed can be seen in
Table 2, with in-depth discussion of each following.
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HPA axis Cortisol Adrenal glucocorticoid hormone PTSD
dysregulation that modulates the HPA axis
Monoamine Norepinephrine (NE) Endogenous neurotransmitter and PTSD
Dysfunction stress hormone
Serotonin (5-HT) Monoamine neurotransmitter PTSD
Inflammatory and Interleukin-1f3 (IL-1R) Cytokine protein involved in PTSD
immune function Interleukin-2 (IL-2) inflammation PTSD
Interleukin-6 (IL-6) Cytokine protein involved in PTSD
Interleukin-8 (IL-8) immune function regulation and mTBI
Interleukin-10 (IL-10) Cytokine protein with pro- and mTBI
antiinflammatory actions mTBI
Cytokine protein involved in
inflammation
Cytokine protein with anti-
inflammatory actions
C-reactive protein (CRP) Circulating protein released in PTSD
response to inflammation
Tumor Necrosis Factor alpha Cytokine protein with pro- PTSD
subunit (TNF-«) inflammatory actions
Interferon gamma (IFN-y) Cytokine protein involved in PTSD
immune function regulation
Marinobufagenin (MBG) Endogenous steroid related to mTBI
myocardial infarction, heart failure,
and kidney failure
Genetic variation FKBP Prolyl Isomerase 5 Protein coding gene regulating PTSD
(FKBP5) neuroendocrine stress PTSD
Serotonin transporter gene Gene promotor region on the
linked polymorphic region serotonin
(5-HTTLPR) transporter gene linked to
neuropsychiatric disorders
Nuclear receptor subfamily Promotor region of the PTSD
3 group C, member 1 glucocorticoid receptor gene
(NR3C-1) related to metabolism and immune
response
Apolipoprotein E (APOE) Protein coding gene that regulates mTBI
fat metabolism
brain-derived neurotrophic Protein coding gene that promotes PTSD and
factor (BDNF) neuronal survival mTBI
Functional Amygdala Involved in emotional processing, PTSD
and structural Medial Prefrontal Cortex and conditioned fear PTSD
neuroimaging Rostral Anterior Cingulate Involved in inhibition and goal- PTSD
Cortex directed behaviors PTSD
Hippocampus Cortical structure involved in
mediating emotion and cognitive
function
Involved in memory and cognition
Diffusion weighted imaging Noninvasive technique using a mTBI
(DWI) specific form of Magnetic Resonance
Imaging (MRI) to view water
diffusion in images
Magnetic resonance Noninvasive technique to analyze mTBI
spectroscopy (MRS) metabolic changes in tissue
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Neuronal and Tau Protein Protein expressed primarily in mTBI
axonal injury Ubiquitin C-terminal neurons, involved in stabilizing mTBI
hydrolase isozyme L1 microtubules mTBI
(UCHL1) Enzyme involved in axonal
Neuron-specific enolase transport and integrity
(NSE) Enzyme involved in glycolytic
metabolism in the brain
Neutrophil Polypeptide released in response to mTBI
gelatinaseassociated lipocalin systemic inflammation
(NGAL)
Blood Brain CSF/serum albumin ratio Measure of cerebrospinal fluid mTBI
Barrier Astrocyte-specific SNS components in the periphery mTBI
Disturbances protein S100B following injury
Binding protein produced by
astrocytes involved in intracellular
functions
PrPc-cellular prion protein Glycoprotein typically anchored to mTBI
plasma membranes, proposed to be
involved in neurodegenerative prion
disease
Cerebral Vasoreactivity MRI measurable changes that could mTBI
Blood Flow impair smooth muscle and affect
Changes cognition
Table 2.

Summary of current biomarker research.

51PTSD

Most of the promising biomarkers for the presence of PTSD are related to either
dysfunction of the HPA axis, monoamine systems, heightened inflammation, genetic
and epigenetic changes thought to be a result of methylation brought about through
exposure to prolonged stress, or functional and structural neuroimaging. There has
also been growing interest and research in the examination of psychophysical bio-
markers of PTSD, such as indicators of hyperarousal (heart rate, blood pressure, skin
conductance, etc.). However, examination of these forms of hyperactivity through
psychological testing is beyond the scope of this chapter.

HPA Axis Dysregulation. Cortisol, a circulating adrenal glucocorticoid hormone
that modulates the HPA axis is known to be involved in anxiety responses and sleep
regulation [80]. Research has shown that within a PTSD population, lower salivary
cortisol levels were found when compared to control participants, especially when
measurements were taken in the morning [80]. Typically, there is a diurnal cycle of
salivary cortisol with peak concentration observed shortly after waking, and then
drops across the waking hours. In addition to a lower morning level of cortisol,
PTSD patients have also demonstrated a blunted cortisol response throughout the
day [81]. This blunted cortisol reactivity in response to exposure to acute stress
may offer more promise as it removes confounds associated with the measurement
of baseline cortisol, such as sex differences and time of day effects. Therefore,
although not specific to the presence of PTSD, measurements of circulating
cortisol levels may form part of a panel of assays designed to detect the presence of
PTSD in a clinical population due to its non-invasive status when measured from a
saliva sample.
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Monoamine Dysfunction. As PTSD includes increased sympathetic nervous system
tone, it is not surprising that levels of norepinephrine (NE) are also heightened
[82]. In a prospective study of motor vehicle accident survivors, urinary levels of NE
were positively correlated with the likelihood of development of PTSD in the month
following trauma, but only in males [83]. Changes in the serotonergic (5-HT) system
have also been observed in PTSD. Specifically, 5-HT transporter binding within the
amygdala is reduced in PTSD and correlated with both anxiety and depression within
PTSD patients [84].

Inflammatory and Immune Function. Stemming from the high comorbidity between
PTSD and general physical illnesses [85], there has been extensive examination of the
potential role of markers of inflammation as a proxy for PTSD and PTSD symptomol-
ogy. In all instances examined, there is a positive correlation between inflammatory
markers and PTSD symptomology. This includes interleukin (IL) -6 [86], IL-2 [87],
IL-1p [88]. Additionally, increased C-reactive protein (CRP) levels are shown to be
elevated in individuals with PTSD [89-91], but also has been shown to be predictive of
post-deployment PTSD when examined in a prospective study [92]. Continuing this
trend, PTSD is also positively correlated with higher levels of TNF-a and IFN-y when
compared to healthy controls, likely as a result of the persistent stress experienced
[93]. In general, data concerning the relationship between inflammatory responses and
PTSD confirm that PTSD is likely associated with chronic inflammation. Although
this may lead to inflammation as a viable therapeutic target to alleviate at least some
of the symptoms associated with PTSD, they do not serve well as a general biomarker
of PTSD presence or prognosis due to its status as a hallmark finding in many other
diseased states, including those that are often comorbid with PTSD [85, 94-97].

Genetic Variation. Most genetic and epigenetic findings have clustered around
modulators of HPA axis function either before or following trauma. Perhaps the most
cited modulator is FKBP5, a protein encoding gene involved in immunoregulation
[98]. Polymorphisms on FKBP5, specifically Val66Met, have been associated PTSD
[99]. Met-allele carriers are also reported to have greater severity in PTSD symptoms
amongst veterans compared to Val/Val genotypes [100]. However, FKBP5 is also
associated with depression [101], a condition known to often co-occur with PTSD
therefore making its use as a solitary differential marker of PTSD unlikely. The sero-
tonin transporter gene linked polymorphic region (5-HTTLPR short and long) has
also been linked to trauma exposure and depression. Individuals with the LL genotype
exhibit lower intrusion and avoidance symptoms compared to those with the S-allele,
though no differences were found in other PTSD symptoms [102]. Increased methyla-
tion levels at 4 promotor sites on BDNF were found in PTSD patients that experienced
high combat exposure compared to those without PTSD [103]. Reduced glucocorti-
coid receptor NR3C1-1F promotor methylation was found in combat veterans that
developed PTSD when compared to those that did not [104]. Hypermethylation at
NR3C1 gene promoters were associated with lower risk of PTSD in male genocide
survivors, but not female [105].

As has become apparent, many (if not all) of these genetic regions have been
associated with other psychiatric conditions and may therefore be a better marker of
stress-induced psychopathology in general rather than PTSD specifically, and there
has yet to be a single genetic or epigenetic factor that reliably predicts the presence or
severity of PTSD in isolation of other psychiatric conditions.

Functional and Structural Neuroimaging. One of the most consistent findings
regarding neuroimaging of PTSD is the presence of increased amygdala activa-
tion when compared to controls when patients have been exposed to fear inducing
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stimuli [106]. For example, there have now been a number of studies that demon-
strate hyperactivity of the amygdala when PTSD participants have been exposed to
trauma-relevant words when compared to amygdala activity of control participants
[107-110]. Further studies have shown that this increased activity may be a result of
weakened inhibitory control of the amygdala by the medial prefrontal cortex [106,
108, 110]. Furthering these findings, a recent meta-analysis of imaging studies during
emotional tasks for individuals with PTSD, anxiety, and phobia revealed that only the
PTSD patients demonstrated decreased activity within the rostral anterior cingulate
cortex, offering a potential mechanism to distinguish between aberrant functional
activity observed in PTSD and not in other anxiety disorders [111].

In addition to functional studies, a number of structural examinations of PTSD
have taken place using neuroimaging techniques. Early studies examining structural
differences between PTSD and non-PTSD patients demonstrated that smaller hip-
pocampal volume may be associated with an increased risk of developing PTSD [112],
though this finding has more recently been questioned with hippocampal volume
reductions being acquired with trauma exposure [113]. When examining specific
regions of the hippocampus using structural MRI, it appears as though reductions in
specific subregions can be associated with PTSD symptoms. Specifically, reductions
within the cornu ammonis 3 (CA3) layer of the hippocampus and the dentate gyrus
are related to PTSD symptomology [114].

5.2mTBI

Currently, mTBI is typically diagnosed based solely on clinical presentation, in
comparison to TBI which has prominent and objective neuroimaging findings. This
has several implications as to the utility of biomarkers of mTBI. Perhaps of primary
concern is the fact that any biomarker that would offer clinical benefits must be
correlated with clinical symptom presentation. For example, a marker that elevates
with impacts to the head without observable changes in clinical presentation in the
patient would be of little clinical use. Potential biomarkers for mTBI are most often
related to, or spawned, by the axonal injury that occurs following the much smaller
forces related to a mTBI. These can be broadly categorized as those that are related to
neuronal and axonal injury, blood brain barrier disturbances, neuroinflammation,
cerebral blood flow changes, and genetic variation.

Neuronal and Axonal Injury. Disturbances of the cellular environment often occur
following the shearing forces that often accompany mTBI [115], and while this usu-
ally is not to the extend to the point of axonal disconnection, it can indirectly affect
membrane homeostasis which ultimately results in cell damage [53, 116]. There are
several potential biomarkers associated with neuronal damage. Tau protein is known
to be changed in response to injury [117] including mTBI, at least in animal models
[118]. In one of the larger human studies (196 patients), the ratio of phosphorylated-
tau to total tau had both a good diagnostic and prognostic marker for acute TBI,
including those with a mild severity [119]. Other biomarkers of neuronal and axonal
injury that have been explored as potentials include ubiquitin carboxyl-terminal
hydrolase isozyme L1 (UCHL1), [120-122], neuron-specific enolase (NSE) [123-125],
and neutrophil gelatinase-associated lipocalin (NGAL) [126]. However, current
research into their utility has not demonstrated sufficient levels of specificity and/or
replicability to be discussed in detail, but likely warrant further examination.

Blood Brain Barrier Disturbances. Although it has been well demonstrated that
blood brain barrier (BBB) disruptions are associated with TBI [127], there is growing
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evidence that there are BBB disruptions following mTBI during both the chronic

and the acute phase [128]. There are a number of non-invasive indirect measures of
BBB dysfunction that rely on the detection of cerebrospinal fluid (CSF) components
within peripheral serum, however, there has been little convincing evidence that
suggests it will be a suitable biomarker of mTBI if used in isolation. The CSF/serum
albumin ratio is the standard biomarker for BBB integrity [129] but is not sensitive
enough to detect the presence of BBB disruption as a result of mTBI [130]. Perhaps
the most studied is the astrocyte-specific SNS protein S100B. Research has shown
that the detection of this marker approaches the same levels of sensitivity as the CSF/
serum albumin ratio [127], and has been used to rule out mTBI in emergency medi-
cine already, where S100B levels have a high (99 + %) predictive value [131]. However,
there is relative non-specificity of elevated SI00B (as there are extracerebral sources
of S100B in peripheral blood), and it has also shown to be elevated in clinical cases
without head trauma [132]. Further dampening enthusiasm, there is still conflicting
evidence as to whether S100B levels are positively correlated with mTBI [133]. A less
explored, though perhaps more promising marker is the glycoprotein PrPc—cellular
prion protein. Since this plasma-soluble prion protein is located within the plasma
membrane, is has been suggested that it may be released following an mTBI as a
result of BBB dysfunction [134], with animal models showing increased serum levels
following blast exposure induced mTBI [135, 136]. Within humans, a small (N = 6)
study amongst athletes demonstrated PrPc levels increased and remained elevated
following mTBI [134]. More recently, a slightly larger study conducted within a
hospital setting (N = 20) confirmed this effect with elevated PrPc levels following
TBI, with 8 of the 20 being classified as mild injuries. However, PrPc did levels did not
correlate with severity of trauma [137]. A third study confirmed the ability for PrPc
levels to differentiate TBI with cognitive symptoms versus TBI in which no cognitive
symptoms were present [138]. Although additional study is required, these specific
features of PrPc make it a particularly attractive candidate biomarker for mTBI.
Specifically, its relative specificity with regard to cognitive dysfunction, and ability to
be detected years following trauma, are likely of great utility.

Neuroinflammation. Following TBI, including mTBI, there is a cascade of events
that ultimately results in the presence of inflammation [139-142], offering an oppor-
tunity to examine markers of the neuroinflammatory response as a marker of brain
injury. Two promising classes of markers of neuroinflammation are the inflammatory
interleukin proteins and the cardiotonic steroid marinobufagenin. There have been
many studies demonstrating elevated levels of interleukins including IL-6, IL-8 and
IL-10 following brain injury [143-148], as well as studies showing these levels are
related to clinical outcome in mTBI [149, 150]. In a small (N = 6) study, marinobufa-
genin (MBG) levels were initially increased following mTBI, along with symptomol-
ogy [151]. As MBG levels decreased, symptom scores also decreased, suggesting there
may be a relationship between symptoms and MBG. A larger study (N = 110) found
MBG levels were elevated following mTBI, and were also correlated with reported
symptoms [151] adding further evidence for the potential utility of MBG.

A further drawback to most biofluid based biomarkers of mTBI is the timescale
at which they can be detected, necessitating their examination within the acute
stage of the injury as they return to baseline levels rather quickly (though PrPc is an
exception to this). As an alternative, potentially longer-lasting biomarker, advanced
neuroimaging techniques such as diffusion weighted imagery (DWI) and magnetic
resonance spectroscopy (MRS) for diagnosing the presence of an mTBI at a times-
cale that extends beyond the acute stage. Genetic information may offer additional
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information not available through the other methods discussed, such as the suscep-
tibility to mTBI following head trauma, reflected in the likelihood of developing
symptoms based on genetic variation.

Cerebral Blood Flow Changes. Recent research has shown that following mTBI,
there are changes in vasoreactivity that impair smooth muscle response [152], ulti-
mately affecting cerebral blood flow that animal models have shown can persist up to
ayear after initial damage [153]. Due to the extended period of blood flow changes,
this may be an ideal candidate for evaluating whether long-term changes in cognition
are a result of a previously acquired mTBI [154]. These changes in blood flow can be
detected using modern magnetic resonance imaging techniques as hypoperfusion in
many of the anatomical regions previously described as particularly susceptible to
mTBI injury including the prefrontal, frontal, and temporal regions of the brain [118].

Genetic Variation. The two leading genetic candidates are the genetic mutations in
the genes encoding for apolipoprotein E (APOE) and brain-derived neurotrophic fac-
tor (BDNF). It is important to note that both of these genes are already being explored
as they pertain to the risk of generating various types of neurodegeneration disorders,
such as Alzheimer’ disease [155]. This finding is not all that unexpected consider-
ing the building link between mTBI and subsequent neurodegenerative conditions
[156-159]. The APOE &4 allele has been shown to be a significant risk factor for the
development of Alzheimer’s disease, but systematic review [160] has shown it is
unrelated to mTBI diagnosis. Interestingly, this same allele confers increased risk to
some of the cognitive impairment associated with the longer-term symptoms of mTBI
[161]. When it comes to studies examining the role of BDNF, a small sample (at least
on the scale of genetic studies; N = 110) showed a link between carriers of the minor
allele of rs115769 and the memory impairments often associated with mTBI [162],
as well as the BDNF Val66Met allele being linked to a higher risk of experiencing an
mTBI [163], and increased experience of emotional symptoms following the occur-
rence of an mTBI [164]. Further, it was been shown that mutations of BDNF rs6265
Val66Met polymorphisms affect neurocognitive performance in patients following
mTBI, offering the potential for predicting which patients will go on to develop
neurocognitive symptoms following mTBI [165].

6. Summary and conclusions

Biomarkers for PTSD. At this time, there are a number of biomarkers that are
associated with PTSD risk, symptoms, and symptom progression. Despite this
association, due to the common comorbidity with both other psychiatric conditions
and general health status, there is currently little chance of using any single marker as
a diagnostic characterization. Future studies must do a more thorough examination of
biological and psychological states within PTSD to be able to characterize a combina-
tion of biomarkers that may cluster around symptoms and symptom progression in a
meaningful way. One way that this may be accomplished is through the use of bio-
markers to identify features associated with PTSD, rather than with markers that are
consistent with the DSM criteria [166]. For example, it may be that reduced hippo-
campal volume is associated both with PTSD and comorbid depressive state and can
serve as a biomarker of the cluster of symptoms associated with both. This approach
would necessitate a panel of biomarkers to increase the specificity, sensitivity, and
replicability of any proposed tool. In fact, such an approach utilizing signals from
multiple biological domains totaling in excess of one million unique markers was used
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to define 343 candidate biomarkers via a combination of data-driven and hypothesis
driven approaches. These features were further reduced to 28 based on performance
and ability to track phenotype, resulting in a final panel which obtained impressive
levels of accuracy, sensitivity, and specificity (81, 85, and 77%, respectively) [167].

Biomarkers for mTBI. Currently, there is insufficient evidence to support a rela-
tionship between biomarkers of mTBI and clinical outcomes, though many offer
promise of acting in this capacity. For this relationship to be drawn, it is imperative
that future research includes clinical outcome measures and that a standardized study
design is utilized. From the non-exhaustive work cited here, it is clear that differences
in methodology, especially related to the timing of sample collection, the length of
follow-up, the clinical measurements performed, and the clinical population studied
all could be leading to the sometimes-conflicting results reported and the relatively
small, unconvincing effect sizes. Further, it is also apparent that although many of the
reported biomarkers are sensitive to the presence of head impact, unless the candidate
biomarker scales with symptoms reported, it will be of little clinical utility. In fact,
there is often little disagreement as to whether an impact to the head has occurred,
but rather, the intent of the biomarker is to assess whether that impact is going to
result (or is the cause) of symptoms being reported.

7. Summary of differential features
Differential features of biomarkers specific to PTSD
* HPA Axis Dysregulation (cortisol)
* Monoamine Dysfunction (norepinephrine and serotonin)

* Inflammatory and Immune Function (interleukins 2 and 1f3, C-reactive protein)

* Genetic Variation (polymorphisms and methylation on genes FKBP5, 5-HTTLPR,
and NR3C1)

* Functional and Structural Neuroimaging (differential activation in amygdala,
prefrontal cortex, hippocampus and rostral anterior cingulate cortex)

Differential features of biomarkers specific to mTBI

* Neuronal and Axonal Injury (Tau protein, ubiquitin carboxyl-terminal hydrolase,
neuron-specific enolase, neutrophil gelatinase-associated lipocalin)

¢ Blood Brain Barrier Disturbances (CSF/serum albumin ratio, SI00B, PrPC levels)
* Neuroinflammation (interleukins 8 and 10, marinobufagenin)

* Cerebral Blood Flow Changes (magnetic resonance imaging techniques to detect
hypoperfusion)

Biomarkers for PTSD comorbid with mTBI. It should be apparent from the lack of
conclusive biomarkers for PTSD and mTBI when occurring in isolation that there
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is currently little prospect for a single biomarker that will be able to diagnose PTSD
concurrent with mTBI versus detecting the presence of each condition in isolation.
Part of this difficulty directly stems from the current method of diagnoses for each
of these conditions. As previously discussed, although mTBI is most certainly a
neurological event, it is diagnosed in a manner consistent with a psychiatric condi-
tion—based on the collection of symptoms reported. With the overlap of symptoms
between both mTBI and PTSD, many of the identified biomarker candidates would
be expected to be present in both PTSD and mTBI, ultimately hindering a differential
diagnosis. In essence, the same conditions that necessitate the identification of a
biomarker of these conditions also prevents its discovery. In addition to the necessity
for larger and better designed studies, it is clear that examining the potential of any
biomarker in isolation is ultimately a futile event. What may be possible in the near
future is the union of several different biomarkers that are selected based on their
specificity and replicability in differentially identifying PTSD and mTBI. This will
require larger scale studies that collect a wide range of neuropsychological and bio-
logical samples, as well as neuroimaging, and combine them to truly accomplish these
goals. In recent years there has been some progress in this regard [168, 169], at least
signifying that within the field there is a recognized need and attempt to combine
biomarkers not only from separate conditions, but indeed separate disciplines to dis-
cover ways to diagnose PTSD concurrent with mTBI in a more rigorous and efficient
manner. This use of a collective intelligence approach, common in other fields such as
finance [170], would allow for domain area expertise to identify successful candidates
from what is a current, and continually growing, set of candidate biomarkers.

In summary, posttraumatic stress disorder and mTBI are both significant prob-
lems that lead to reduced quality of life for a wide range of people. Due to the nature
of symptoms, diagnosis and treatment is inefficient and often delayed, resulting in
additional complications in patient outcomes. Determining consistent and accurate
biomarkers to improve diagnostic measures of both PTSD and mTBI as well as to
differentiate between the two would improve outcomes for both disorders. In the near
future, the combination of a selection of the individual biomarkers discussed could be
used to design a comprehensive screening tool for individuals following a traumatic
event. Additionally, identification of biomarkers involved in the transition post-
injury to long-term post-concussive symptoms could allow for early intervention and
prevent development of PTSD following trauma. Further, the monitoring and clas-
sification of individual responses to screening arrays could dictate the best treatment
options, and inform recommendations of medication, therapies, neuromodulation
techniques and various combinations from those currently available. Ultimately, this
could allow patients and physicians to better direct treatment and response measures
based on the individual’s biological makeup.
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Stress, Microglial Activation,
and Mental Disorders

Shingo Enomoto and Takahiro A. Kato

Abstract

Microglia play a major role in immune response in the brain. Recent progress in
studies for microglia suggests that stress causes morphological alterations in microglia
and affects microglial humoral release and phagocytosis. In this review, we present a
molecular mechanism by which stress impacts microglia. Then, we describe current
findings for the involvement of microglia in stress-related mental disorders including
posttraumatic stress disorder (PTSD), depression, and pain enhancement. We focus
on preclinical and clinical studies. Preclinical PTSD studies using animal models
with fear memory dysregulation show neuroinflammation by microglia and altered
microglial phagocytosis, two imaging studies and a postmortem study assessing neu-
roinflammation in PTSD patients show contradictory results. Imaging studies suggest
neuroinflammation in depressed patients, postmortem studies show no microglial
inflammatory changes in non-suicidal depressed patients. Although it has been estab-
lished that microglia in the spinal cord play a pivotal role in chronic neuropathic pain,
several preclinical studies suggest microglia also participate in stress-induced pain. A
clinical study with induced microglia-like (iMG) cells and an imaging study indicate
neuroinflammation by microglia in fibromyalgia patients. We believe that progress in
interactive research between humans and animals elucidates the role of microglia in
the pathophysiology of stress-related mental disorders.

Keywords: microglia, neuroinflammation, cytokine, neurotrophic factors,
phagocytosis, PTSD, depression, pain, animal studies, PET, postmortem studies

1. Introduction

Microglia is a glial cell that is widely distributed in the central nervous system
occupying 10-15% of cells in the brain. Microglia are derived from the mesoderm
as well as blood cells and peripheral immune cells. As other cells in the brain are
derived from the ectoderm, microglia are similar in nature to peripheral immune
cells and play an important role in immune response in the brain. In the steady-state,
microglial protrusions are extended in a tree-shape to monitor the intracerebral
environment, but when faced with infection, ischemia, exposure to harmful sub-
stances, trauma, etc., they are activated and changes morphologically. Activated
microglia have enlarged cell bodies, thickened and shortened protrusions, and
become amoebic. Microglia move to the target site and release humoral factors such
as cytokines and neurotrophic factors [1]. In addition, microglia have a phagocytic
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ability similar to peripheral macrophages and have the function of digesting waste
products in the brain.

Since 2006, rodent studies that report that stress causes microglial morphological
changes in various areas of the brain have been accumulated [2, 3]. It has also been
investigated how stress affects the release of cytokines and neurotrophic factors from
microglia and the phagocytosis of synapses by microglia. Along with this, imaging
studies focusing on microglia have been conducted in humans with stress-related
mental disorders. Inflammatory changes in microglia in the human brain can be
partially evaluated by positron emission tomography (PET) techniques targeting
translocator proteins (TSPO). Depression and posttraumatic stress disorder (PTSD)
are representative stress-related psychiatric disorders and are closely associated
with suicide. Fibromyalgia is also closely related to stress in its onset and chronicity.
Currently, the findings of PET studies targeting TSPO in patients with depression are
accumulating, and PET studies targeting patients with PTSD and fibromyalgia have
been reported since 2019. A few postmortem studies investigating the association
between stress-related mental disorders and microglia have also been conducted.

In this chapter, we first describe the effects of stress on the release of cytokines
and neurotrophic factors from microglia and the phagocytosis of synapses by microg-
lia, and their molecular mechanisms. Second, we outline animal and human studies
investigating the involvement of microglia in the pathologies of PTSD, depression,
suicide, and stress-induced pain.

2. Microglia and stress

Some studies have reported that stress promoted the production and release of
cytokines by microglia, while others have reported that it suppressed them. It seems
to depend on the type and intensity of stress and the brain region where microglia
are present. Water immersion restraint stress is a stress paradigm in which mice are
confined to a conical tube and then immersed in water to the chest level. Ohgidani
et al. reported that a single water immersion restraint stress for 2 h increased the pro-
duction of tumor necrosis a (TNF-a), an inflammatory mediator, from microglia in
the mouse hippocampus [4]. Chronic unpredictable stress (CUS) is a stress paradigm
in which multiple stressors are applied daily, including cage rotation, radio noise,
food or water deprivation, light on or off all day, single breeding, overcrowding, no
bedding, and wet bedding. Wholeb et al. reported that 14-day chronic unpredictable
stress reduced the production of TNF-a and interleukin-1f (IL-1p) in microglia in the
mouse prefrontal cortex [5].

Increased production of damage-associated molecular patterns (DAMPs) in the
brain such as high-mobility group box 1 (HMGB1), heat-shock protein 72 (HSP72),
and ATP is a pivotal molecular mechanism by which stress promotes cytokine release
from microglia. These DAMPs bind to toll-like receptors (TLRs) on microglial cell
membranes to induce nuclear factor-kB (NF-«B) and increase the production of
pro-IL-1f, IL-6, and TNF-a. In addition, DAMPs activate nucleotide-binding oligo-
merization domain, leucine-rich repeat, and pyrin domain protein 3 (NLRP3) inflam-
masomes in microglia that act on pro-IL-1f processing to increase IL-1p production
[6]. Stress activates the hypothalamus-pituitary-adrenal (HPA) axis and sympathetic
nerves, then glucocorticoid and noradrenaline increase in the brain. It is proposed
that both glucocorticoid and noradrenaline regulate cytokine release from microglia,
but their effects on microglia are complex. Glucocorticoid is considered to suppress
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cytokine release from microglia through suppression of NF-kB. On the other hand,
a few studies have shown that administration of glucocorticoid to the hippocampus
after inducing inflammation by kainic acid increased inflammatory cytokines and
the number of microglia in the hippocampus [7, 8]. CXCR1 and CD200R are recep-
tors that are expressed in microglia and act in a direction that suppresses microglial
inflammatory changes. Glucocorticoid promotes inflammatory responses in microglia
to future stress by reducing CXCR1 and CD200R expression and increasing HMGB1
release, which is referred microglial priming [6]. Noradrenaline acts on the p-receptor
of microglia to promote their activation and stimulate cAMP/protein kinase leading
to the release of IL-1p. On the other hand, when noradrenaline acts on the a-receptor
of microglia, it works in the direction of suppressing their activation [9].
Brain-derived neurotrophic factor (BDNF), which is released from neurons and
microglia, is involved in neurogenesis and neurite branching. It has been reported

stress
DAMPs T glucocorticoid T noradrenaline
ATP 1 HMGB1 T
HSP72 1 CSF1 7
P2X7R TLRs CSF1R a-AR B-AR
NF-kB suppression i
.x.\z?tivation . ¢AMP/ERK
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Figure 1.
Schematic of the proposed molecular mechanism by which stress influences microglia.
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that various stress paradigms such as repeated restraint stress and CUS reduce BDNF
expression in the hippocampus and prefrontal cortex of rodents [10, 11]. A recent
study reported that when CUS was loaded into a rat model of stroke, CUS reduced
BDNF release from microglia in the amygdala [12]. One of the possible mechanisms
of this microglial-derived BDNF decrease is the decrease in binding of the cAMP
response element-binding protein to the promoter region of the BDNF gene due to
overactivation of NF-xB [13].

It has recently been suggested that the phagocytic capacity of microglia is also
affected by stress. Several studies have reported that 14-day CUS increased the uptake
of neuronal structures, including synapses, by microglia in the hippocampus and
medial prefrontal cortex [5, 14, 15]. A recent study in which male mice were loaded
with CUS extended to 28 days observed no increase of uptake of neuronal structures
by microglia at 28-day loading despite an increase at 14-day loading [16]. This result
indicates that repeated stress exposure changes microglial function dynamically. In
addition to CUS, the effects of restraint stress exposure on microglial phagocytosis
have been investigated. Piirainen et al. found that 10-day restraint stress enhanced the
phagocytosis of pre-glutamatergic synapses by CD206-positive microglia in the hip-
pocampus and reduced microglial-synaptic contact in the amygdala [17]. In another
study with 7-day restraint, stress loading showed increased rat microglial process
branching and contacts between microglial processes and synapses, using two-photon
microscopy [18]. As a molecular mechanism behind stress-enhanced microglial
synaptic phagocytosis, a pathway in which an increase in glucocorticoid enhances
phagocytosis via a colony-stimulating factor 1 (CSF1) signal has been reported [15].
Given that CX3CR1 knockout mice were shown to inhibit stress-enhanced microglial
phagocytosis [14], CX3CL1/CX3CRI1 signaling may also be one of the candidates of the
mechanism. We summarize the molecular mechanisms above mentioned in Figure 1.

3. Microglia and stress-related mental disorders
3.1 Microglia and PTSD

Fear memory of PTSD has several characteristics. First, fear extinction is
impaired. Fear extinction refers to the diminished fear of a particular traumatic
stimulus by learning that it is safe to be exposed to that stimulus. In case measuring
the degree of fear extinction in animal experiments, after loading the foot electric
shock stimulus in a chamber, researchers repeatedly expose the animal to the chamber
or the sound that was heard when the stimulus was applied, without the stimulus,
and observe whether the freezing behavior weakens or if it can be maintained once
weakened. Lai et al. loaded single prolonged stress (restraint, forced swim, and ether
anesthesia) to rats. Then, the authors gave a foot shock stimulus to rats in a specific
chamber 7 days later to measure the degree of fear extinction to the chamber ata
later date and examined changes in the inflammatory response and microglial cell
number. SPS impaired fear extinction and increased the microglial cell number and
the expression of HMGB1 and TLR4 in the amygdala. Intra-BLA administration of
HMGBI inhibitor or TLR4 antagonist normalized these behavioral and molecular
changes [19]. A separate SPS study reported that the degree of fear extinction was
inversely correlated with the number of IL-10 genes, which is anti-inflammatory,
expressed by microglia in the prefrontal cortex [20]. Another recent study showed
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that microglial synaptic phagocytosis in the hippocampal dentate gyrus was enhanced
by foot electric shock stimulation, which impaired fear extinction [21].

The second characteristic of PTSD fear memory is an excessive fear generaliza-
tion. Fear generalization refers to showing fear response to stimuli that are similar
to those that remind us of past traumatic experiences. Excessive fear generaliza-
tion leads to perceiving an inherently neutral stimulus as dangerous and causes
unnecessary anxiety and fear. In case measuring the degree of fear generalization
in animal experiments, after loading the foot electric shock stimulus in a chamber,
researchers put animals in a chamber that is different in color, shape, and odor
from those used for electric shock stimulation, and measure the freezing behavior.
Nguyen et al. focused on the interaction of neurons and microglia in the hippo-
campus via the IL-33 signal and investigated the effect of inhibition of that signal
on fear generalization. The authors showed that when IL-33 released from neurons
acted on the IL-33 receptor (IL1RL1) in microglia, it promoted extracellular matrix
phagocytosis by microglia and increased synaptogenesis in the hippocampus, and
that fear generalization was enhanced in IL-33 or IL1IRL1 conditional knockout
mice [22].

If the fear of a particular stimulus diminishes without going through the process
of fear extinction, it is defined as forgetting of fear memory. Being not to be able to
forget is the third feature of PTSD fear memory [23]. Memories are considered to
be stored in engrams, a specific neuronal population. Wang et al. generated mice
that express CD55 only in hippocampal engram cells.CD55 is supposed to suppress
microglial phagocytosis by inhibiting complement pathways. In these mice, microglial
phagocytosis for components of engram cells was reduced and fear forgetting was
impaired [24].

The fourth feature of PTSD fear memory is that while the sensory information of
the trauma is clearly preserved, the contextual information of when/where/why/how
it happened is not well integrated. A protocol of animal experiments was proposed to
investigate such characteristics. In the protocol, in an environment where the sound
of a specific frequency is regularly generated, an electric foot shock stimulus is given
to an animal in a chamber, and after a certain period of time, freezing time is mea-
sured for the chamber and the sound, respectively under a condition without a shock
stimulus [25]. If the freezing response to sound is enhanced while the response to
the chamber is not enhanced, it is considered to capture the fourth feature described
above. Although the association between this feature and microglia has not been
directly investigated, it was reported that glucocorticoid variability in the hippocam-
pus and norepinephrine variability in the amygdala were associated with this behav-
ioral change. Changes in microglial cytokine release by these stress hormones may be
associated with the fourth feature of PTSD fear memory.

Since 2020, imaging studies and postmortem brain studies in PTSD patients
have been reported. Bhatt et al. showed that expression of TSPO in the insula and
ventromedial prefrontal cortex was reduced in patients with PTSD and suggested that
less microglia that release neurotrophic factors might be behind it. In addition, they
have genetically analyzed postmortem brain samples from female PTSD patients and
found reduced expression of the microglial-related genes TNFRSF14 and TSPOAP1
in addition to TSPO in the prefrontal cortex [26]. Conversely, Deri et al. reported in
a similar PET study that the severity of PTSD symptoms was positively correlated
with TSPO expression in the hippocampus and prefrontal cortex [27]. We summarize
animal, PET, and postmortem studies in Table 1.
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Animal studies
Stress/manipulation Behavioral Brain Cellular and molecular References
change region changes
SPS Fear extinction AMY Ibal 1, TLR 4 1,
1 HMGB1 1
/HMGBI inhibitor or TLR4 /Recovery /Suppression [19]
antagonist (intra BLA
administration)
SPS Fear extinction PFC IL10 mRNA in [20]
l microglia |
Foot shock Fear extinction DGin Synaptic phagocytosis
l HIP by microglia 1
/CSF1R inhibitor /Recovery /Suppression [21]
Foot shock /IL33 cKO ILIRL /Fear DGin /Phagocytosis of ECM [22]
1cKO generalization 1 HIP by microglia |
Foot shock /CD55 expression /Forgetting of HIP /Phagocytosis by [24]
in only engram cells fear | microglia for parts of
engram cells
PET with TSPO
Subjects Paper type Brain TSPO availability References
region
PTSD patients Original article Insula, Down [26]
VMPEFC
PTSD patients Original article HIP, PFC Up [27]
Postmortem study
Subjects Brain region Molecular changes Reference
Female PTSD patients PFC TNFRSF14 | TSPOAP1 [26]

| TSPO |

AMY, amygdala; PFC, prefrontal cortex; DG, dentate gyrus; HIB, hippocampus; cKO, conditional knockout; ECM,
extracellular matrix; VMPFC, ventromedial prefrontal cortex.

Table 1.
List of papers of microglia and PTSD including animal studies, PET with TSPO, and a post mortem study.

3.2 Microglia, depression, and suicide

CUS, social defeat stress, repeated restraint stress, and social isolation stress are
known as stress-induced animal models of depression. In these models, immobility
time during forced swimming or when hung upside down is evaluated as an index of
depressive symptoms [28]. While many studies report that microglia cause neuroin-
flammation in these model rodents [29-32], a few studies report reduced production
of inflammatory mediators in microglia [5, 21]. However, depressive mood and
suicidal ideation, which are important in the clinical setting of depression, are inher-
ently subjective symptoms, and it is difficult to evaluate them from the behavior of
model animals. In addition, it is not clear whether the phenomenon of suicide exists
in animals other than humans, thus research on humans is indispensable for under-
standing the pathophysiology of depression and suicide.

Several PET studies using TSPO as a ligand have been conducted in depressed
patients, and two systematic reviews have ever been reported. Gritti et al. examined
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nine original articles and reported that most studies suggested increased TSPO
expression in the anterior cingulate gyrus, prefrontal cortex, hippocampal formation,
and insula of depressed patients. In addition, the authors suggested treatment with
antidepressants and cognitive-behavioral therapy might reduce TSPO expression
[33]. Enache et al. performed a meta-analysis on six of the nine original articles above
mentioned. The authors concluded that TSPO expression was increased in depressed
patients in the anterior cingulate gyrus, prefrontal cortex, temporal lobe, insula, and
hippocampus [34].

The results of postmortem brain studies in depressed patients examining microg-
lial changes are mixed. One study showed an increase in the number of Iba-1 positive
amoeboid-like microglia in the ventrolateral prefrontal cortex of depressed patients
[35], while another study showed that the number of HLA-positive microglia in the
amygdala did not change [36]. In the tryptophan-serotonin alternative pathway, the
tryptophan-kynurenine pathway, microglia synthesize neurotoxic quinolinic acid. It
has ever been reported that quinolinic acid expression is reduced in the hippocampus
and ventrolateral prefrontal cortex of depressed patients [35, 37]. Several studies
observed microglial changes in the brains of suicide victims. Steiner et al. found
increases in HLA-DR-positive microglia in the dorsolateral prefrontal cortex, anterior
cingulate gyrus, and mediodorsal thalamus, of suicide victims [38]. On the other
hand, Brisch et al. found a decrease in HLA-DR-positive microglia in the dorsal raphe
nuclei of non-suicidal depressed patients [39]. Schneider et al. observed an increase
in CD68 highly positive microglia in the ventral prefrontal white matter of suicide
victims [40]. In another study, the number of IBA-1-positive microglia did not change
in the dorsal anterior cingulate gyrus of depressed suicide victims, but microglia
in suicide victims had wider cell bodies than control groups [41]. In a recent study,
Snijders et al. isolated and extracted microglia from the medial frontal gyrus, supe-
rior temporal gyrus, thalamus, and subventricular zone in the postmortem brain of
depressed patients, and investigated gene and protein expression changes extensively.
No inflammatory changes in microglia were detected in these regions, the expression
levels of CX3CR1 and TMEM119 increased, and the expression levels of CD14 and
CD163 decreased [42]. The authors hypothesize that these results reflect changes in
microglial homeostatic function other than inflammation in depressed patients.

We are conducting reverse translational research to elucidate the dynamics of
microglia in depression at the molecular level using the peripheral blood of patients.
We performed a blood metabolome/lipidome analysis in patients with first-time
depressive episodes who are not receiving medication and found that multiple
metabolites in the tryptophan-kynurenine pathway, which are closely associated
with microglial activation, correlate with the severity of depressive symptoms and
the intensity of suicidal ideation [43]. In a separate study of peripheral blood samples
from depressed patients, we evaluated nerve-derived exosomes in blood by the sand-
wich ELISA (enzyme-linked immune sorbent assay) method and found that IL-34
was increased in the patient group and that synaptophysin and TNF-« correlated
with the severity of depression [44]. IL-34 is a cytokine essential for maintaining the
function of microglia. We envision a process in which activated microglia damage
synapses and lead to the formation of depressive symptoms. Additionally, we are
developing our own technology to generate induced microglia-like (iMG) cells from
human peripheral blood monocytes and obtained a US patent in 2018. Human iMG
cells can be produced in 2 weeks by separating monocytes from the collected human
peripheral blood and adding two types of cytokines, granulocyte colony-stimulating
factor and IL-34. We analyzed gene profiling patterns of iMG cells from three patients
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PET with TSPO
Subject Paper type Brain region TSPO availability References
Depressed Systematic ACC, PFC Hippocampal Up [33]
patients review formation, insula
Depressed Systematic ACC, PFC, HIP temporal Up [34]
patients review lobe, insula
meta-analysis
Postmortem study
Subject Brain region Molecular changes References
Depressed patients AMY No change in the [36]
number of HLA positive
microglia
Suicide victims DLPFC, ACC, mediodorsal HLA-DR positive [38]
thalamus microglia t
Depressed suicides dACC white matter Microglia having a [41]
wider cell body t
Suicide victims Ventral prefrontal white CD68 highly positive [40]
matter microglia t
Depressed patients HIP Quinolinic acid | [37]
Non suicidal depressed patients DRN HLA-DR positive [39]
microglia |
Depressed patients VLPFC Iba-1 positive microglia [35]
1 quinolinic acid |
Subject Brain region Molecular changes References
Depressed patients Medial frontal gyrus, CX3CR1 1, TMEM119
superior temporal gyrus, 1 CD163 |, CD14 | no
thalamus, subventricular change in HLA-DRA,
zone IL6, IL1B
"These are expressions [42]
in isolated microglia
iMG study
Subject Molecular changes Reference
Depressed state (bipolar CD206 1 (compared to [45]

patients)

manic state)

ACC, anterior cingulate cortex; dACC, dorsal anterior cingulate cortex; PFC, prefrontal cortex; HIP, hippocampus;
AMY, amygdala; DLPFC, dorsolateral prefrontal cortex; DRN, dorsal raphe nuclei, VLPFC, ventrolateral prefrontal

cortex.

Table 2.

List of papers of microglia in depression and suicide including PET with TSPO, postmortem studies.

with rapid cycling bipolar disorder during both manic and depressive states, respec-
tively. We revealed that CD206 gene expression was upregulated in the depressive

state compared to the manic state among all three patients [45]. We summarize PET,
postmortem, and iMG studies in Table 2.

3.3 Microglia and stress-induced pain

It has been established that microglia in the dorsal horn of the spinal cord play
major roles in the mechanism of chronic neuropathic pain. Activated microglia
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highly express P,X, and P,X; receptors, which enhance ATP/P, receptors signaling
and increase IL-1p, TNFa, BDNF release, leading to increased glutamatergic receptor
function and decreased GABA receptor function in dorsal horn neurons of the spinal
cord. This is the mechanism of chronic neuropathic pain by microglial activation [46].
As a mechanism by which pain is enhanced by stress, changes at the respective
levels of the spinal cord and the central nervous system can be considered. Several
animal studies have investigated the relationship between stress-induced pain and
changes in microglia. Sawacki loaded social defeat stress for 6 days to mice and
evaluated pain behavior, gene expressions of inflammatory mediators in the spinal
cord. Social defeat stress enhanced mechanical allodynia and increased the number
of microglia and expressions of IL-1, TNF, TLR4, CC chemokine ligand2. Selective
removal of microglia by CSF-1 inhibitor attenuated these changes [47]. Another series
of studies using SPS reported that SPS also enhances mechanical allodynia, increases
the number of microglia and expressions of inflammatory mediators in the spinal
cord, and induces microglial priming there. Administration of respectively, angio-
tensin II type 1 receptor antagonist, alpha-7 nicotinic acetylcholine receptor agonist,

Animal studies
Stress/manipulation Behavioral Region Cellular and molecular References
change change
Social defeat stress Allodynia 1 Spinal IL-1p 1, TNF-a 1, CCL2 ©
cord TLR4 t
/CSF1 inhibitor /Suppression /Suppression [47]
SPS Allodynia 1 Spinal Ibal positive cells t TNF-« 1,
cord IL-1B 1, NFxB in microglia 1,
microglial priming t
/a7 nAChR agonist /Suppression /Suppression [49]
(intrathecal injection)
/AT1R antagonist /Suppression /Suppression [48]
(intrathecal injection)
/GR antagonist /Suppression /Suppression [50]
SPS Allodynia 1 HIP Ibal positive cells 1 TNF-o
1, IL-1p 1
/minocycline /Suppression /Suppression [51]
(intrahippocampal
injection)
PET with TSPO
Subjects Brain region TSPO availability Reference
Fibromyalgia Anterior and posterior middle Up [54]
cingulate cortices
iMG study
Subject Molecular change Reference
Fibromyalgia patients TNFa release t [55]

HIP, hippocampus.

Table 3.
List of papers regarding microglia in stress induced pain, which include animal studies, PET with TSPO, and an
study with iMG cells.
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and glucocorticoid receptor antagonist were shown to attenuate rat pain sensitivity
and inflammatory changes in the spinal cord [48-50]. Thus, these receptors may be
involved in the mechanism of stress-induced pain.

Activation of microglia in the central nervous system as well as in the spinal cord
may also be involved in stress-induced pain. Intrahippocampal injection of minocy-
cline was shown to normalize SPS-induced hippocampal microglial inflammatory
changes and mechanical allodynia [51]. The rostral ventromedial medulla (RVM) is
considered to be one of the brain regions that directly project to the dorsal horn of the
spinal cord to regulate pain. In pathological pain, serotonin neurons in the RVM are
excited to increase serotonin release in the spinal cord. Wei et al. induced postopera-
tive chronic pain in rats by skin/muscle incision and retraction. It caused inflam-
matory changes in microglia and elevated serotonin levels in the RVM. Inhibiting
microglial inflammatory changes in the RVM reduced rat pain sensitivity and
serotonin levels in the spinal cord [52]. Given that it has been reported that chronic
restraint stress increases serotonin levels in the RVM and increases pain [53], inflam-
matory changes in microglia in the RVM may be relevant to the stress-induced pain.

Fibromyalgia is characterized by a wide range of pain for a long period of 3 months
or more, strong stiffness, and various symptoms such as severe fatigue, insomnia,
headache, and depressed mood. Psychosocial stress is related to its onset and chronic-
ity. A PET study targeting TSPO in patients with fibromyalgia was reported in 2019.
The expression level of TSPO in the anterior and posterior middle cingulate cortex
increased in the patient group and was also correlated with clinical symptoms [54].

In our laboratory, we generated iMG cells from patients with fibromyalgia and
investigated the details of their activation at the cellular level. We found that patient-
derived iMG cells have an increased ability to release TNF-a and it correlates with the
degree of pain [55]. We summarize animal, PET, and iMG studies indicating microg-
lial involvement in stress-induced pain and fibromyalgia in Table 3.

4, Conclusion

Given that microglia play major roles in brain inflammation and express many
receptors for neurotransmitters in addition to stress hormones, we speculate that
microglia are deeply involved in the pathophysiology of stress-related psychiatric
disorders. In this chapter, we described findings regarding microglia ever obtained
from animal and human studies of stress-related psychiatric disorders. The animal
study is an indispensable research method for stress-related psychiatric disorders
because it can control the type and intensity of stress to be applied and the molecular
mechanism related to the pathological condition and therapeutic mechanism can be
investigated in detail. There is a limit to extrapolating human higher brain dysfunc-
tion from animal behaviors. On the other hand, the greatest advantage of a human-
samples study is the ability to capture detailed psychopathological symptoms. There
are also drawbacks in human imaging studies, postmortem brain studies, and studies
using peripheral blood. Current PET imaging with TSPO ligands can measure only
a small portion of microglial changes and has an inadequate resolution. Postmortem
brain study is not easy to carry out due to various technical and ethical constraints. It
is not clear how far we can infer events in the central nervous system from the results
of studies using peripheral blood. It has been shown that human iMG cells made
from monocytes in our laboratory share many features with microglia [56, 57]. We
expect that iMG cells play a role as a biomarker for psychiatric disorders, and have
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the potential to reproduce in vitro the dynamics of microglia actually occurring in the
brain. We are planning to generate iMG cells in patients with stress-related psychiatric
disorders and perform morphological and molecular analysis, and further analyze the
correlation with clinical findings such as diagnosis, various test scores, severity. We
hope that progress in bidirectional research between animals and humans by making
the best use of the strengths of each research method and improving the weaknesses
elucidates the role of microglia in stress-related psychiatric disorders and develops
treatment targeting them.
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Chapter 4

Stress-induced Anger and
Hypertension: An Evaluation of the
Effects of Homeopathic Treatment

Leena S. Bagadia and Arun More

Abstract

Excessive pressure or demand on an individual resulting in adverse reaction
affecting mentally and physically is termed “stress.” Chronic stress has been assumed
as a risk factor for hypertension which constitutes an important public health issue.
According to the latest data, it affects 30% of the world population. Hypertension
(HTN) rates are not decreasing despite improved detection and treatments. People
experiencing increased anger, anxiety, depression brought on by globalization, and
stress leading to high-risk behaviors are increasing many folds. There is the possibility
that blood pressure (BP) may positively correlate with anger variables leading to
essential hypertension (EHT). Homeopathy considers the human being having an
integrated mind and body. It works holistically, helping the patient cope with envi-
ronmental and psychosocial changes. The following research is one such example. It
was conducted on 172 patients (108 males and 64 females) randomized and divided
into intervention and control groups. The intervention group was administered indi-
vidualized homeopathic treatment. We found that most EHT patients, especially
those with a family history of HTN, suppress their anger and hostile impulses. Most
appropriate homoeopathic medicine lessens anger and thereby has a reduction in
elevated BP. Also, it relieves associated ailments.

Keywords: essential hypertension, anger-state, trait, STAXI-2

1. Introduction

Despite the common acceptance that psychological stress causes disease, the
biomedical populace remains skeptical of this outcome. Stress contributes to many
disease processes. Exposures to chronic stress are considered the most deleterious as it
leads to everlasting distortion in the emotional, physiological, and behavioral rever-
beration that accelerates susceptibility to and course of disease like essential hyper-
tension. It is now well established that the total variability in the aetiology of HTN
cannot be solely explained by physiological, genetic, and lifestyle factors. Several
physiological and behavioural mechanisms are suggested to explain the link between
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psychological stress, hypertension, and cardiovascular diseases (CVD). The hypothal-
amus-pituitary—adrenal axis and the sympathetic nervous system are activated by
psychological stress, due to which hemodynamic and hormonal responses are gener-
ated [1]. Mimicking chronic stress by experimentally elevating glucocorticoids within
the brain produces enhanced adrenocorticotropic hormone (ACTH) responses [2]. It
increases both baseline arterial blood pressure [3] and blood pressure and heart
responses to an acute novel stressor [4], as seen in many animal studies. There is a vast
body of documentation to support the role of psychosocial factors as the primary risk
for HTN [5-7]. As a result, national HTN guidelines recommend psychosocial inter-
vention as a means to prevent or delay the onset of HTN [8-10].

Hypertension (HTN) is a rapidly pervasive condition observed in different parts of
the world. It brings about a variety of chronic conditions in the human body [11]
without apparently noticeable symptoms and hence is often called a silent killer [12].
It affects the overall body functioning and human life in various ways. Untreated
patients with HTN have an average life expectancy between 50 and 60 years, com-
pared with 71 years for the population at large.

What causes essential hypertension is still unknown. The intensity and duration of
exposure to chronic stressors are presumed to be important determinants of risk.
Effects of acute stressors on blood pressure (BP) have been demonstrated, but ongo-
ing exposure to stress may be more plausibly linked to sustained BP elevations and
hypertension incidence [5]. The effects of chronic stress in several domains are being
investigated, including work-related stress, relationship stress, low socioeconomic
status (SES). The adrenal gland is a major site that coordinates the stress response via
the hypothalamic-pituitary-adrenal axis and the sympathetic-adrenal system. There is
a fight or flight response to the stress stimulus. Due to which catecholamines are
released from the adrenal medulla, they function in the neurohormonal regulation of
blood pressure and have a well-established link to hypertension.

The psychological status of an individual greatly affects his physical condition.
Hypertension is among the seven psychosomatic diseases for which mental aetiologies
were proposed in the 1950s [13]. Studies conducted during the last decade have
reported significant relationships between HT and psychological factors such as
anger, anxiety, and depression. Usually, as individuals experience stress, they
activate the sympathetic nervous system and the hypothalamic-pituitary—adrenal-
cortical axis system. As a result of this activation, catecholamines (e.g., epinephrine
and norepinephrine) and glucocorticoids (e.g., cortisol) are released, contributing to
increases in blood pressure and heart rate [14]. Although the exact mechanism that
explains the relationship between cardiovascular reactivity (CVR) and high blood
pressure (and the subsequent development of coronary artery disease) is still under
debate, research has focused on releasing catecholamines and glucocorticoids [15].
Early research in this field investigated trait anger and whether it was related to
overall increased physiological reactivity [14]. These researchers assumed
physiological reactivity was a person-based trait associated with a constellation of
emotional, cognitive, and behavioural anger reactions. Anger could contribute to the
elevation of BP directly through the psychophysiological activation and indirectly by
facilitating the emergence of a coping style that contributes to the maintenance of
elevated BP [16-18].

Also, anger and hostility are associated with adverse lifestyle behaviour, such as
excess alcohol consumption and smoking, higher BMI values, and increased total
energy intake [19], which are recognized as critical behavioural risk factors for HT
and cardiovascular diseases.
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2. Risk factors for hypertension
2.1 Non-modifiable
2.1.1 Age
The prevalence of hypertension is reported to increase with age linearly [20-22].
2.1.2 Genetic

Positive family history is commonly found in hypertensive patients, with the
heritability varying between 35% and 50% in most studies [17, 23]. Family history of
hypertension doubles the risk of developing hypertension [24] independent of other
risk factors, such as weight, age, and smoking status.

2.1.3 Gender

Gender is also a critical social determinant of Health to which global forums have
increasingly drawn attention. Gender encompasses various practices, beliefs, roles,
opportunities, and constraints, shaping men's and women's Health differently. In both
men and women, the subjective experience of psychophysiological wellbeing signifi-
cantly correlates with cardiovascular risk factors [25]. It seems that men must defend
their status more often than women. The effects of job strain on BP tend to be stronger
among men than women [26].

2.2 Modifiable
2.2.1 Behavioural

Excess alcohol consumption and smoking, higher BMI values, and increased total
energy intake [19] are recognized as critical behavioural risk factors for HT.

2.2.2 Deprivation and socioeconomic status

Epidemiologic studies consistently demonstrate graded associations between SES
and risk of hypertension, cardiovascular disease, and mortality [27-29]. Low SES is
associated with hypertension-related BP patterns, including reduced nocturnal BP
dipping [24] and delayed BP recovery following laboratory stress [30].

2.2.3 Type of job

Employed men are healthier than their unemployed counterparts even after
adjusting for low income and low educational attainment [31]. The same holds for
women [32], although employment does not affect all women in the same way [33].

2.2.4 Job strain

Psychosocial stress was defined under four domains: social, work, financial, and
environment. Women and young adults reported higher psychological stress levels,
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Kavasek job strain model.

particularly at work, which raised age-and sex-related job strain issues with high
demand and low control (Figure 1) [34, 35].

Modifying effect of suppressed anger on the relationship between job stress and
hypertension were studied by Cottington et al. [36], and they found that high blood
pressure was markedly associated with self-reporting of ambiguous job future, disap-
pointment with colleagues, and advancements in ranks among employees who sup-
press their anger. These findings advocate that anger expression, a coping mechanism,
maybe an important factor that can modify the relation between occupational stress
and essential hypertension.

3. Anger

Anger is the most basic emotion varying from mild irritation to intense fury in
response to feeling threatened or hurt.
It has three components:

* Physical - fight or flight response.
* Cognitive — angry thoughts.
* Behavioural - anger expressed verbally, physically, or just withdrawal.

Unfortunately, anger is also poorly understood in current diagnostic practices. For
example, in DSM V, there are no Axis I disorders that directly address the emotion of
anger, unlike anxiety and mood disorders.

Anger as such is a natural emotion, but if it increases, it can cause devastating
effects upon the body and most conspicuously upon the heart [37]. It is observed
that healthy persons may also occasionally have a conspicuous boost in their blood
pressure occasionally when they are angry [38, 39] explain that anger is an arousing
state with feelings varying from slight irritation to intense fury or rage. It is reported
that anger-arousing situations also become an important contributing factor for
increased blood pressure [17]. Historically, its roots back to 1939, when Alexander
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Proposed biological and behavioral pathways linking psychological factors to an increased risk of incident essential
hypertension [41].

identified the suppression of anger as a major cause of HTN and further investigated
its lethal outcomes in the human body. The reactivity hypothesis describes that
individuals prone to HTN react to environmental stress with intense anger [23]. In
an earlier study on people with HTN [24] reports that blood pressure rises
remarkably during anger states. The association of anger with HTN has been
confirmed by many researchers [40, 41], and is a well-established risk factor for
CHD [40, 42] further augmenting the association between HTN and cardiovascular
diseases.

Anger is an important variable in essential hypertension. Cardiovascular
reactivity to stress in which a recurrent pattern of exaggerated sympathetic
nervous system activity is proposed to up-regulate basal blood pressure levels
over time.

The neurohormonal model shows that psychological characteristics may predis-
pose to CVR and hypertension development by altering the central nervous system
control of baroreceptor function, opioid activity, and neurotransmitter levels.
Unresolvable anger causes prolonged sympathetic nervous system over-activity. Anx-
iety and guilt of consequences of expressing anger results in suppression of anger. In
vulnerable individuals, neural mediation of repetitive high BP episodes causes struc-
tural adjustments in arterioles culminating in sustained hypertension. Anger could be
contributing to the elevation of BP directly through psychophysiological activation via
the HPA axis and indirectly by facilitating the emergence of a coping style that
contributes to the maintenance of elevated BP (Figure 2).

According to Addotta [43] anger comes from the reptilian part of our body, known
as the amygdala, an almond-shaped structure located just above the hypothalamus,
one on each side. They consist of several nerves connected to various parts of the
brain, such as the neocortex and the visual cortex. Amygdala is an excellent indicator
of threats. Its primary purpose is emotional and social processing. One can react to a
threat before the prefrontal cortex, responsible for the brain's thoughts and judg-
ments, can assess the rationality of the reaction. The amygdala is responsible for the
brain to react to a threat or fear before the prefrontal cortex can consider the conse-
quences. Resilient people can make rapid recoveries from stress, with their prefrontal
cortex working to calm the amygdala. However, the brain cannot release itself out of
an emotional rut; and, the body is flooded with the cascade of cortisol or stress
hormones ("Effects of Anger,", para. 18).

Before one feels anger, a primary emotion is felt. It can be a feeling of fear, offense,
disrespect, force, entrapment, or pressure. When the primary emotions become too
intense, the secondary emotion of anger is experienced.
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In some cases, minor irritation can trigger full-blown anger within a
shorter period. According to Dr. Sietse d Boer of the University of Groningen,
"serotonin deficiency appears to be related to pathological, violent forms of
aggressiveness, but not to the normal aggressive behaviour that animals and
humans use to adapt to everyday survival" (as cited in Society for Neuroscience, 2007,
para. 19).

Anger can assemble psychological resources for corrective action. Uncontrolled
anger can negatively affect personal and social wellbeing. Many philosophers and
writers have cautioned against the spontaneous, wild fits of rage, but they disagree on
anger's intrinsic value. Coping with anger has been addressed in the writings of the
earliest philosophers up to modern times. Most notable being Bhagvad Geeta in its

Chapter 2, Verse 63, says: )
XUIRTId! || Meaning: Anger distorts thought & perception leading to errors in reason-
ing which results in damage & destruction [44].

Modern psychologists and psychiatrists have also pointed out the harmful effects
of suppressing anger.

Anger is a predominant feeling expressed behaviorally, cognitively, and physio-
logically when a person consciously chooses to stop the threatening behaviour of

another outside force immediately [45].

3.1 Concept and assessment of anger

Anger is a universal emotion. It has long been recognized as a significant constitu-
ent of human life since long. Individuals face many problems in their daily lives and
solve them [46]. While solving these problems, they exhibit different emotional and
behavioral reactions, and anger is one of them. Anger is one of the basic emotions felt
by almost everyone at times. Simultaneously, it can be suggested that it is one of the
most interesting and least understood feelings [47].

Kassinove and Tafrate [48] asserted that anger is often a learned emotion. They
believe that anger is partly an inborn quality but mostly modeled from family and the
surrounding environment. However, people learn from the social environment about
what and when they will get angry and the kind of behaviors they will exhibit [49-52].

Anger is a multidimensional construct that consists of physiological (general sym-
pathetic arousal, hormone/neurotransmitter function), cognitive (irrational beliefs,
automatic thoughts, inflammatory imagery), phenomenological (subjective
awareness and labeling of angry feelings), and behavioral (facial expressions,
verbal/behavioral anger expression strategies) variables [53-55]

3.2 Anger expression/anger subcategories

Spielberger et al. [56] stated that the expression of anger must be distinguished
conceptually and empirically from the experience of anger as an emotional state
(S-anger) and individual differences in anger as a personality trait (T-anger).

Anger-In (AX-In): mean anger held in or suppression of angry feelings.

Anger-Out (AX-O): this is defined as the frequency at which angry feelings are

expressed in verbally or physically aggressive behavior.

Anger Control (AX-Con): this refers to attempts to control and suppress or

mitigate anger expression.
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4. Mode of action of homoeopathic medicine

Homeopathy is an over 226-year-old system of complementary and alternative
medicine (CAM) developed by the German physician Samuel Hahnemann, MD. This
mode of healing is based on distinct principles, comprehensive case history-based
clinical findings], noteworthy patient contentment, and an expanding contemporary
research database. It deals with the patient holistically and looks at the patient's
ailment as a multicausative phenomenon. Dynamic forces that derail need dynamic
intervention, and homeopathy provides a solution. It focuses on the patient with
hypertension rather than on hypertension itself.

4.1 Essential principles of classical homeopathy

1. Potentially therapeutic substances must be tested carefully in healthy subjects in
order to document their ‘pure’, direct effects on physical as well as mental
sphere; this is the basis of the medical matter.

2.The remedy capable of causing a similar state in a healthy subject causes a
counter-reaction in a patient that is stronger than the pathological stimulus of the
disease itself.

3.The disease must be studied as a whole (and not only in terms of its main
symptom or pathology but also the state of mind it causes in an individual) in
order to ensure that it and the drug interact in a global manner; the choice of the
remedy must be based on the complex of individual symptoms rather than on the
name of the disease and the organ or system affected.

4.The dose must be the minimal effective dose and therefore adjusted on the basis
of individual sensitivity.

The original method of preparing homeopathic medicines comprises trituration
in lactose and/or serial dilution in ethanol-water solutions and succession
(vigorous replicated cycles of pounding by hand or standardized mechanical arm
pounding on a hard surface) in glass vials containing ethanol-water solutions [37].
This generates "top-down" nanoparticles of the source material. Nanoparticles range
in size from 1 nanometer (nm) on a side up to 1000 nm or more. Thus, insoluble
substances were converted into effective remedial agents for the first time in the
history of western medicine. He also observed that as these potentization methods
ascend the scale, the capacity of the drug to produce mental symptoms increased. By
potentization, the drug energy is released in a form best suited to restoring the lost
harmony through the use of a similar force. The physico-chemical effects of the
remedy cease, and it acts at the dynamic level where it follows the rules applicable to
the field of dynamics.

The action of homoeopathic remedy on a living organism (Figure 3) [57]

Fundamental research in basic science indicates that authentically-prepared
homeopathic medicines:

A. contain calculable source nanoparticles (NPs) and/or silica nanoparticles with
adsorbed original materials [57-60], which are compositely dispersed in colloidal
solution;
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No;g;aparticle model for homeopathic remedy action: hormesis, allostatic cross-adaptation, and time-dependent
sensitization of the nonlinear stress vesponse mediator network. Global and local healing occur acvoss the person as
a self-organized complex adaptive system in response to the individualized remedy serving as personalized hermetic
stressor, i.e., holistic nanomedicine: an exogenous nanoparticle stimulating self-amplified, bidirectional adaptive
change (see text).

B. act by regulating the biological function of the allostatic stress response network
[61, 62], including cytokines, oxidative stress, and heat shock proteins [63, 64],
as well as immune, endocrine, metabolic, autonomic, and central nervous system
functions [65, 66];

C. evoke biphasic actions on the adaptive plasticity of living systems [67-71] via
organism-dependent, endogenously amplified, rather than agent-dependent
pharmacological effects [72]. The effects of homeopathic remedy nanoparticles
involve state- and time-dependent adaptive changes [63, 64, 73-76] within the
complex adaptive organism [75-78]. The main clinical outcome is

D.improvement in intrinsic resilience to future environmental stressors and
recovery back to normal healthy homeostatic operating [79]. The disease
resolves as an indirect result of changing the system dynamics that had
supported its initial development [78, 80], rather than as a downright
consequence of suppressing end-organ symptoms.

The action of homoeopathic medicines can be explained with the help of the
biopsychosocial model. The biopsychosocial model reflects the development of illness
through the complex interaction of biological factors (genetic, infections, trauma,
nutrition, etc.), psychological factors (mood, personality, emotional turmoil, negative
thinking, etc.), and social factors (cultural, socioeconomic, technological, etc.) [81].
According to the biopsychosocial model, individuals as per their present state and
personal history, respond differently to one and the same substance. Homeopathy is
the pioneer of personalized medicine where the patient's complete data of health
issues is considered for a precisely aimed therapy. The homoeopath considers the case
a disease phenomenon that is a modification in the whole individual from his original
state of health. It is the totality of alterations that comprises all the patient's mental,
physical, and psychological changes.

The prescription of a homoeopath is based on the totality of the symptoms, which
includes patient's life span, counting past illnesses, family history, constitution and
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Figure 4.
Application of the law of similia in homeopathy.

temperament, and peculiar symptoms of the present illnesses. A patient's portrait is
created on this base, and this disease partite is correlated with a remedy picture. When
these two portraits match, a homeopathic response is established, and the body shall
make efforts to cure the illness. It is called the similia principle. The fundamental law
of homoeopathy is based on nature’s law of “Like cures like,” also known as the “Law
of similars.” According to this law, the prescribed homeopathic medicine faces very
little resistance as the patient exhibits an enhanced susceptibility to it (Figure 4).

Modern anti-hypertensive drugs are not always well-tolerated due to their many
harmful side effects [82]. They have the inconvenience of drug treatment despite its
unchallenged efficacy [83, 84]; side effects [85] and difficulties with drug compliance
occur in up to 70% of the patients [86]. They have no impact on depression, general
psychopathology, and quality of life scores compared to those who use only a dietary
program [87]. Such drugs do not have any effect on reducing the anger of hyperten-
sive patients. Homeopathic medicines do not have unwanted side effects [88].

This research studies the relationship between essential hypertension (EHT),
higher levels of negative emotion such as high trait anger and perceived stress, and
their homeopathic treatment. This anger research has mainly explored the experience
and expression of anger. The purpose of this study is to ascertain the efficacy of a
homeopathic similimum in treating anger and thereby controlling EHT. Homeopathic
treatment is much more cost-effective, has no adverse effects, and improves the
quality of life, making it more readily accepted.

5. Materials and methods

This trial was randomized, placebo-controlled, comparative, and open-label
conducted at an urban and a rural charitable homoeopathic hospital and a plastic
factory. About 1187 adults were screened for hypertension. They were asked about
the history of hypertension as well. We found 303 patients with either history of
hypertension or were detected with hypertension during screening on BP measure-
ments. The screening was carried out at a rural and an urban charitable hospital and a
plastic factory. Secondary hypertension was ruled out among these 303
hypertensive patients by checking routine blood biochemistry, Ultrasonography
(USG), electrocardiogram (ECG), and x-ray chest. However, eight patients were found
to have secondary causes like renal artery stenosis, Conn's syndrome, coarctation of the
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aorta; these patients were excluded from moving into the study. One-hundred and
seventy-two patients (108 males and 64 females) between 18 and 65 years who gave
their informed, voluntary consent were enrolled in the study as per the approval from
the ethics committee of Dr. M.L. Dhawale Memorial Homoeopathic Institute's
approval. By simple randomization, they were allocated their respective groups,

i.e., placebo and intervention groups. More than 50% of patients in both groups were
on Antihypertensives prescribed by the physician at the beginning of the study.

All the patients were given necessary lifestyle management advice, also suggested a
dietary approach to stop hypertension (DASH diet) [89] and regular exercises. Thor-
ough homeopathic case-taking was done, and the STAXI-2 scale was applied at the
beginning and after a 6-months study period to measure the change in anger for all the
patients. Every 2 weeks, these patients were followed up for subjective criteria like
anger, anger episodes, fights, and moods. Also, objective criteria were assessed like
BP, pulse rate, physical complaints. Regular follow-up was done every 2 weeks to
check all the patients' subjective and objective parameters.

Data were entered in MS Excel and then transferred to SPSS SW V. 21 for analysis.
The quantitative data were represented as mean + SD & compared using Student's
t-test. In addition, a Pearson correlation test was performed to find correlations
between variables.

5.1 STAXI-2

Spielberger’s State-Trait Anger Expression Inventory-2 (STAXI-2) is a measure of
anger experience and expression used to assess aggression and violence, given the
close association between anger dysregulation and aggressive and violent behavior.
The STAXI-2 is one of the most widely used measures in clinical and research settings
(Table 1) [56].

STAXI-2 scale/subscale Description of scale/subscale
1 State anger (S-Ang) Measures the intensity of angry feelings and the extent to which a
person feels like expressing anger at a particular time
A Feeling angry (S-Ang/F) Measures the intensity of the angry feelings the person is currently
experiencing
B Feel like expressing anger Measures the intensity of current feelings related to the verbal
verbally (S-Ang/V) expression of anger
C Feel like expressing anger Measures the intensity of current feelings related to the physical
physically (S-Ang/P) expression of anger
Trait anger (T-Ang) Measures how often angry feelings are experienced over time

A Angry temperament (T-Ang/T) Measures the disposition to experience anger without specific
provocation

B Angry reaction (T-Ang/R) Measures the frequency that angry feelings are experienced in
situations that involve frustration and/or negative evaluations

3 Anger expression-out (AX-0) Measures how often angry feelings are expressed in verbally or
physically aggressive behaviour

4 Anger expression-in (AX-I)  Measures how often angry feelings are experienced but not
expressed (suppressed)

5 Anger control-out (AC-0) Measures how often a person controls the outward expression of
angry feelings
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STAXI-2 scale/subscale Description of scale/subscale

6 Anger control-in (AC-I) Measures how often a person attempts to control angry feelings by
calming down or cooling off

7 Anger expression index (AX  Provides a general index of anger expression based on responses to
Index) the AX-0, AX-I, AC-O, & AC-I items

Table 1.
Brief overview of the STAXI-2 scales and subscales.

It calculates the experience and expression of anger and is a 57-item self-report
questionnaire. It consists of six scales and an anger expression index. It is a widely
used scale for assessment, with the following dimensions:

State anger (S-Ang): the intensity of angry feelings at the time of completion;

Trait anger (T-Ang): a disposition to experience anger;

Anger Expression-Out (Ax-O): the expression of angry feelings out;

Anger Expression-In (AX-I): the suppression of angry feelings;

Anger Control-Out (AC-0O): the prevention of anger expression toward other

people or objects;

Anger Control-In (AC-I): the control of suppressed anger and

Anger Expression Index (AX-index): an overall index of the frequency of anger

expression, regardless of direction.

6. Results

The maximum number of patients was 36-50 years. Seventy-eight out of 171
(46%) patients belonged to this age group in this study.

It has been noticed that hypertensive men reported more anger than hypertensive
women. It is a randomized trial, and a separate analysis of anger between men and
women has not been attempted. However, these findings were observed.

Sixty-four participants (28 females and 36 males) out of 171 had a positive family
history of hypertension. Furthermore, it was observed that people with a family
history of hypertension were more likely to suppress their anger.

This table shows the analysis of different variables done at the end of the study
period—6 months. As seen in this table depicting the intervention arm—except state
anger & its subgroups, all other anger variables & systolic and diastolic BP have a
statistically significant reduction with the p-value <0.001 with a 95% confidence
interval (Table 2).

Difference in SBP, DBP, Components of Anger After 6 Months

1116 TR TR

¥ INTERVENTION ARM CONTROL ARM
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Group Mean Std. Std. error Mean 95% confidence  P-
deviation mean difference interval of the value
difference

Lower Upper

S_ang_diff T 4.72 9.505 1.025 2.062 —0.414 4539 0.102
C 2.66 6.629 0.719

S_ang F_diff T 3.77 12.669 1.366 2.756 —-0.835 6.346 0.132
C 1.01 11.048 1.198

S_Ang V_diff T 3.81 9.444 1.018 1.202 —-1.419 3.824 0.367
C 2.61 7.838 0.850

S_ang P_diff T 4.00 10.993 1.185 2.188 —0.551 4.927 0.117
C 1.81 6.580 0.714

T_Ang_diff T 13.63 8.609 0.928 8.993 6.473 11.512 0.000
C 4.64 8.066 0.875

T_Ang T_diff T 11.16 9.483 1.023 7.563 4937 10.189 0.000
C 3.60 7.824 0.849

diff T _Ang R T 16.00 9.239 0.996 9.106 6.362 11.85 0.000
C 6.89 8.931 0.969

Diff AX O T 11.84 11.699 1.262 7.72 4.492  10.947 0.000
C 4.12 9.559 1.037

Diff AX 1 T 11.72 10.125 1.092 8.262 5.598 10.926 0.000
C 3.46 7.273 0.789

Diff AC_O T 9.05 12.362 1.333 —7.988 —11.125 —4.851 0.000
C 1.06 7.908 0.858

Diff AC_I T 13.91 12.043 1.299 10.754 7.664 13.845 0.000
C 3.15 8.002 0.868

Diff AX Index T 13.91 12.043 1.299 10.754 7.664 13.845 0.000
C 3.15 8.002 0.868

Diff_SBP T 31.20 14.839 1.609 20.474 16.299 24.648 0.000
C 10.73 12.538 1.368

Diff DBP T 18.12 16.151 1.742 12.81 8352 17.269 0.000
C 5.31 13.220 1.434

Table 2.

Change in variables in both groups w.r.t. anger after 6-months study period (Test used: unpaived t-test).

This slide shows the values in both arms at the end of the study period. The values
in the intervention arm show a much greater reduction in the values of all the
variables compared to the control arm.
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AFTER 6 MONTHS
ONAHT GROUP - AHT DOSE CHANGED OR NOT

CONTROL ARM

Stopped
3%

Tl N

Na Change
98%

In both arms, the patients who were on standard antihypertensive treatment
(AHT), in the control arm, 98% of patients continued with the same dose of their
medicines at the end of the study period. However, standard AHT was stopped
completely in the intervention group in 33% of patients. And in 28% of patients, the
dose of AHT was reduced.

AFTER 6 MONTHS

NO AHT GROUP - AHT STARTED OR NOT

INTERVENTION ARM

Started
16%

Not started

started 100%

84%

At the end of the study period, in both the arms, the patients who were not on
standard AHT, in the control arm, 16% patients had to be prescribed standard AHT.
Whereas in the intervention arm, the BP of all patients was maintained on the
indicated homoeopathic medicine.

No statistical difference was found in rural and urban participants in both control and
intervention arms with respect to anger and blood pressure variables (Tables 3 and 4).

The family history of hypertension was analyzed in female participants of the
study, as shown in the above table, and it has been correlated with various anger
components (Table 5).

The result suggests that women with a positive family history of hypertension scored
higher on trait anger and angry temperament. Still, they tended to suppress their
outward expression of anger than participants with negative F/H of HT. It correlates
with higher blood pressure values. In expressing anger, cultural standards define what is
appropriate and appear to determine such expressions' physiological consequences.

In the group analysis of male participants in the study, as shown in the above
table, the results suggest that even men with a positive family history of
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Group statistics—Control group

Residence N Mean Std. Std. error t Sig. 95%
deviation mean (2-tailed) confidence
interval of the
difference

Lower Upper

S_ang_diff U 44 2.00 5.104 0.769 —0.949 0.346 —4.229 1.498
R 41 3.37 7.955 1.242

S_ang F_diff U 44 0.55 10.498 1.583 —0.401 0.689 —5.761 3.827
R 41 151 11.720 1.830

S_Ang_V_diff U 44  1.68 5.960 0.899 —1.135 0.260 —5.306 1.450
R 41 3.61 9.426 1.472

S_ang P_diff U 44 0.64 3.629 0.547 —1.726 0.088 —5.245 0.371
R 41  3.07 8.580 1.340

T_Ang_diff U 44 4.00 8.286 1.249 —0.750 0.455 —4.809 2175
R 41 532 7.869 1.229

T_Ang T_diff U 44 314 7.899 1.191 —0.564 0.575 —4.353 2.431
R 41 410 7.810 1.220

diff T Ang R U 44 5.95 8.291 1.250 —1.005 0.318 —5.803 1.908
R 41 790 9.570 1.495

Diff AX O U 44 3.09 8.610 1.298 -1.026 0.308 —6.254 1.997
R 41 522 10.477 1.636

Diff AX I U 44  3.36 5.879 0.886 —0.124 0.901 -3.356 2961
R 41 356 8.597 1.343

Diff AC_O U 44 —-0.77 7.090 1.069 0.344 0.732 —2.839 4.025
R 41 -1.37 8.780 1.371

Diff AC_I U 44 277 6.971 1.051 —0.452 0.653 —4.260 2.683
R 41 356 9.050 1.413

Diff AX Index U 44 277 6.971 1.051 —0.452 0.653 —4.260 2.683
R 41 3.56 9.050 1.413

Diff_sys_BP U 44 1091 10.465 1.578 0.139 0.889 —5.098 5.866
R 40 10.53 14.620 2.312

Diff_dia_BP U 44 6.16 8.271 1.247 0.614 0.541 —3.960 7.498
R 41 439 17.082 2.668

Table 3.

To check if there is a significant difference in anger variables in the control group based on residence (rural/urban)
of participants.

hypertension have higher trait anger and anger temperament. Still, they tend to
suppress their outward expression of anger compared to participants with negative
F/H of HT. Besides, they try to resolve their anger by calming down or cooling off
(Table 6).
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F/H of HT Mean Standard Standard ¢ Sig. Mean  95% confidence
deviation  error (2-tailed) difference interval of the
mean difference

Lower Upper

S_ang_diff 0.00 491 9.053 1.530 —0.193 0.848 —0.493 -5.604 4.617
1.00 541 11.064 2129

S_ang F_diff 0.00 1.03  17.049 2,882 —-1.282 0.205 —4.749 —12.157 2.658
1.00 5.78 10.112 1.946

S_Ang V_diff 0.00 423 10.138 1.714 0.058 0.954 0.154 -5171 5.48
1.00 4.07  10.720 2.063

S_ang P_diff 0.00 291 8.936 1.510 —-0.927 0.358 -2715 —8576 3.146
1.00 5.63  14.055 2.705

T_Ang_diff 0.00 7.14 7.945 1.343 -2.514 0.015 —6.116 —10.982 —1.251
1.00 13.26  11.206 2157

T_Ang T_diff 0.00 5.89 7.955 1.345 2,572 0.013 6.114 —10.869 —1.359
1.00 12.00 10.770 2.073

diff T _Ang R 0.00 9.60 7.997 1352 —-1.938 0.057 —4.993 -10.146 0.16
1.00 14.59 12.239 2.355

Diff AX O 0.00 531 10.220 1728 -1.711 0.092 —4.315 -9.36  0.729
1.00 9.63 9.332 1.796

Diff AX 1 0.00 4.57 7.770 1313 -2.143 0.036 —5.206 —10.067 —0.346
1.00 9.78  11.345 2.183

Diff AC_O 0.00 -1.83 9.790 1.655 3.044 0.003 7.949 2725 13.173
1.00 —9.78 10.703 2.060

Diff AC_I 0.00 4.69 11.029 1.864 —-3.07 0.003 —8.425 —-13.916 —2.935
1.00 1311 10.293 1.981

Diff AX Index 0.00 4.69 11.029 1.864 -3.07 0.003 —8.425 —13.916 —2.935
1.00 1311 10.293 1.981

00, negative family history; 1.00, positive family history.

Table 5.
Comparison of positive and negative F/H of HT in control and treatment groups: (females).

fam_hist Mean Standard Standard Sig. Mean Std. error 95% confidence
deviation error (2-  difference difference interval of the
mean tailed) difference

Lower Upper

S_ang_diff 0.00 2.03 5.990 0.737 0.110 —2.262 1.405 —5.048 0.523
1.00 4.29 8.527 1.332

S_ang F_diff 0.00 1.06 7.510 0.924 0.262 —-2.305 2.043 —6.356 1.746
1.00 3.37 13.619 2127
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fam_hist Mean Standard Standard Sig. Mean Std. error 95% confidence
deviation error (2- difference difference interval of the
mean tailed) difference

Lower Upper

S_Ang/V_diff 0.00 2.03 6.762 0.832 0.233 —-1.823 1.520 —4.837 1191
1.00 3.85 8.893 1.389

S_ang_P_diff 0.00 1.67 6.587 0.811 0.287 —1.602 1.495 —4.567 1.364
1.00 3.27 8.829 1.379

T_Ang_diff 0.00 7.03 9.628 1.185 0.012 4.628 1.806 8.208 1.048
1.00 11.66 8.111 1.267

T_Ang_T_diff 0.00 4.94 8.891 1.094 0.012 —4.670 1.818 —8.276 —1.065
1.00 9.61 9.542 1.490

diff_ T_Ang/R 0.00 9.88 10.864 1.337 0.081 —3.536 2.006 —7.513 0.441
1.00 13.41 8.675 1.355

Diff AX_O 0.00 6.82 13.070 1.609 0.093 —4.060 2.395 —8.809 0.689
1.00 10.88 10.159 1.587

Diff AX_1 0.00 6.85 10.366 1.276 0.130 —2.956 1.935 —6.793 0.880
1.00 9.80 8.600 1.343

Diff AC_O 0.00 —-3.27 10.885 1.340 0.055 4.337 2.234 —0.093 8.767
1.00 —7.61 11.783 1.840

Diff AC_I 0.00 6.55 11.707 1.441 0.022 —5.308 2.286 —-9.840 -0.776
1.00 11.85 11.139 1.740

Diff AX_Index 0.00 6.55 11.707 1.441 0.022 —5.308 2.286 —9.840 —0.776
1.00 11.85 11.139 1.740

Table 6.

Comparison of positive and negative F/H of HT in control and treatment groups: (males).

Table of associated illnesses these participants suffered from (Table 7):
It shows the list of associated ailments these patients had along with EHT.

Outcome of Associated Outcome of Associated
lliness after 6 months in lliness after 6 months in
Control Arm Intervention Arm

NO ASSOCIATED
ILLNESS
L

NO ASSOCIATED

ILLNESS
6%

BETTER
89%
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Number Associated illness No. of patients Total %
1 Alcoholism 4 2.34
2 Allergic dermatitis 6 3.51
3 Allergic rhinitis 4 2.34
4 Acid-peptic disorder 34 19.88
5 Benign paroxysmal postural vertigo 1 0.6
6 Cholelithiasis 2 117
7 Chronic obstructive pulmonary disease 6 3.51
8 Chronic suppurative otitis media 1 0.6
9 Climacteric complaints 6 3.51
10 Dysthymia 4 2.34
1 Diabetes mellitus 36 21.05
12 Dyslipidaemia 6 3.51
13 Epilepsy 2 117
14 Fibromyalgia 12 7.02
15 Frozen shoulder 4 2.34
16 Generalised anxiety disorder 8 4.68
17 Hypothyroidism 12 7.02
18 Hyperthyroidism 1 0.6
19 Hyperuricaemia 8 4.68
20 Irritable bowel syndrome 2 117
21 Malnutrition 4 2.34
22 Menstrual irregularities 12 7.02
23 Migraine 2 117
24 Obesity 4 2.34
25 Osteo-arthritis knees 8 4.68
26 Psoriasis 2 117
27 Rheumatoid arthritis 4 2.34
28 Urolithiasis 6 3.51
29 Urinary tract infection—recurrent 2 117
30 Vitiligo 2 117
Table 7.

Associated illnesses seen in patients along with essential hypertension.

At the end of the study period:

About 89% of patients had relief in the symptoms of their comorbidities in the
treatment group with the curative effect of the similimum, but 73% of patients'
symptoms of associated illnesses were status quo in the control arm.

A Pearson's correlation test was done to determine whether there is a linear
correlation between anger variables and systolic and diastolic BP. Unfortunately, in this
study (like many others in the past), we could not find a significant correlation (Table 8).
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(To check whether there is a correlation of anger variables with blood pressure)
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Table 8.
Post-test correlations between variables in TREATMENT group.

7. Discussion

The predictive importance of stress resulting in anger was seen only in the sub-
group of participants with high genetic susceptibility to hypertension, defined as
having one or more hypertensive parents. It is also important to emphasize that
although a family history of hypertension was an important predictor of alterations in
BP status on its own, high trait anger greatly potentiated this increased risk of
developing elevated BP.

High-stress responsivity itself may have a possible genetic basis. In addition, there
is a possible lack of generalizability to older persons because the sample was restricted
to 18-65 years. It indicates that any adverse effects of increased life stress or decreased
stress buffers would be most evident among those who are both high-stress
responders and have a genetic susceptibility to hypertension and heart disease.

This study was conducted at charitable hospitals and in a plastics factory, where
patients belonged to the low-income group. Hence, only 18% of patients had
middle or high SES. Although employment itself does not seem to be a risk factor,
there is some evidence that the combination of jobs and a family may increase
hypertension and CHD incidence in women. In two studies, the Framingham study
[90, 91] and the Minnesota Heart Survey, [92] working women reported greater
levels of stress than working men or homemakers. A similar observation was found
in the female participants in the present study. Many study participants were
rotational factory shift workers, including working days, afternoon, and night
shifts. Blood pressure elevation effects appear to be mainly mediated by maladap-
tive or unhealthy coping behaviors such as excessive consumption (food, cigarettes
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or bidis, gutka, and alcohol) and physical inactivity. These inconclusive results
may have resulted partly from lifestyle differences in the study populations and
have been strongly influenced by different perceptions of overwork and stress. It
was found that psychological stress was associated with age, sex, and socioeco-
nomic status. In addition, higher stress levels at work were found but lower levels
of financial stress among persons with high versus low levels of income or educa-
tion in both men and women. It was observed that blood pressure was explicitly
related to job control (lower control linked to higher pressure) and perceived stress
on the job. Participants with higher socioeconomic status and women were more
stressed by low job control than men and people with lower socioeconomic status
(SES). Women and young adults reported higher psychological stress levels, par-
ticularly at work, which raised age-and sex-related job strain issues with high
demand and low control at work [34, 35].

A correlation between anger and hypertension (Table 8) was examined. The
finding that none of the anger measures was associated with resting BP in this study is
consistent with literature reviews on anger and hypertension [93-95]. In addition,
previous reviews have found only low and inconsistent associations between trait
anger and HT [96-98].

All homeopathic medicines alter the state of mind and disposition in their peculiar
way [99]. Therefore, the changes in the patient's state of mind and disposition must be
considered and matched with the particular homeopathic remedy that can produce a
similar state in a healthy human being. As a result, permanent relief from the disease
can occur. Furthermore, this ability to make distinctions among patients and superfi-
cially similar disease processes — that is, to "individualize" every case — is the natural
result of the concern for the whole person, which lies at the core of homeopathic
practice."

The study results also showed a reduction in anger in the control group, which was
statistically significant but not as much as the reduction of anger variables in the
treatment group, suggesting rapport building, up-front collaborative agenda-setting,
and acknowledging social and emotional concerns as done during homeopathic case
taking may help improve quality of care and efficiency. The consultation process's
therapeutic benefits on health outcomes in conventional medicine and CAM have
been depicted in various studies [78, 80]. These contextual effects include not the
treatment's active components but are inherent within the whole treatment package
such as the doctor—patient relationship, rapport-building and relationship mainte-
nance, empathic response to social and emotional cues and mindfulness [100-105]).
Research into homeopathic consultation has identified contextual factors such as
empathy and empowerment [106], which may mediate the homeopathic therapeutic
effect. Homeopathy consultations involve a complete exploration of the patient's
emotional, spiritual, and physical wellbeing to enable the whole person's treatment,
not just the illness.

Our consultation process was standardized in that specific topics were covered
(e.g., detailed clinical history, current symptoms and medication, assessment of emo-
tional and mental states, etc.) to identify the relevant information to prescribe. The
consultations' content varied between patients and between consultations; homeo-
pathic intervention was individualized and patient-centered and led by the patient's
narratives.

The findings confirm previous work demonstrating that therapeutic benefits arise
from inquiries within the homeopathic interview which includes communication
skills, empathy, hopefulness, enablement, and narrative competence [82-84].
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Homeopathic consultation necessitates a detailed understanding of the patient and is a
unique and personalized approach. Therefore, the placebo effects of the homeopathic
consultation may be specific to this therapy, possibly dependent on the process of the
collaborative and highly individualized consultation imperative to find a homeopathic
remedy and the associated symbolic meaning response for that patient [102].
During regular follow-ups every 2 weeks, there was no adverse reaction reported

to homeopathic medicine in any study participants in the intervention group, proving
the safety of the individualized medicine prescribed to the patients.

8. Conclusion

1.The results suggest the usefulness of the individualized homoeopathic treatment
in the management of anger and the EHT in the population.

2.During regular follow-ups every 2 weeks, no adverse reaction to the
homoeopathic medicine was found in any intervention group study participants,
proving the safety of the individualized medicine prescribed to the patients.

3.STAXI-2 instrument was successfully used to measure the various anger
variables in the study participants.

It was found that all the variables in both the groups were statistically not significantly
different except the trait anger (T-Ang), angry temperament (T-Ang/T), and angry
reaction (T-Ang/R), which were higher in the treatment group in comparison with the
control group.

4.Convincing evidence did not emerge for the existence of strong linear
relationships between anger and blood pressure.

5.A significant correlation between high blood pressure and suppressed anger was
found in male and female participants with a positive family history of HTN.

6.The study results also showed a reduction of anger in the control group, which
was statistically significant but not as much as the reduction of the anger
variables in the treatment group, suggesting rapport building, up-front
collaborative agenda-setting, and acknowledging social and emotional concerns
as done during homoeopathic case taking might help improve quality of care and
efficiency.

9. Limitations and future directions
1.Study needs replication with a larger sample size over a longer duration.

2.Presence of "Social desirability bias" — cannot be denied in a self-reporting scale-
like STAXI-2.

3.Ambulatory BP monitoring is not used, so there can be misdiagnosed cases of
white-coat hypertension or cases of masked HT that could have been missed.
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4.Lack of generalizability to population older than 65 years of age.
5.Anger variables were not analysed separately for man and women as this being a
randomized controlled trial, the number of male and female participants was

unequal.

6.A double-blind, randomized controlled trial without using conventional anti-
hypertensives is highly recommended.
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Chapter 5

The Influence of Anger
and Imagery on the Maintenance
and Treatment of PTSD

Tony McHugh and Glen Bates

Abstract

Research on post-traumatic stress disorder (PTSD) has burgeoned since its
introduction in DSM-IIT in 1980. PTSD is conceptualised as a disorder of recovery and
has been regarded as intrusion-driven, disordered, anxiety. However, recently there
has been a call for explanatory theories of PTSD that better capture the complexity of
the condition. Problematic anger is now recognised as an important aspect of PTSD
in most sufferers. It is a key predictor of the development, maintenance and severity
of PTSD and may be the principal impediment to successful treatment. Nevertheless,
the psychological mechanisms underlying the relationship between PTSD and anger
are not well understood. This chapter reviews evidence that imagery is an important
mechanism within this relationship and is fundamental to the experience of traumatic
stress reactions. Imagery is directly related to the prevalence of intrusions in PTSD
and is highly correlated with posttraumatic anger. Further, visual imagery with angry
content has profound psycho-physiological effects, magnifies the intensity of expe-
rienced anger and, ultimately, mediates the experience of PTSD itself. This review
elucidates the linkages between angry imagery and PTSD symptomatology and offers
propositions for adapting imagery-based PTSD interventions to the treatment of
anger-affected PTSD.

Keywords: imagery, anxiety, anger, PTSD, treatment

1. Introduction

Interest in PTSD as a clinical phenomenon burgeoned following its formal
introduction in the third edition of the Diagnostic and Statistical Manual of Mental
Disorders in 1980 [1]. Today, the PTSD literature is vast and “internationalised” [2].
Based on available estimates [3] and publication trends [4] more than 20,000 articles
on PTSD have thusfar been produced.

Post DSM-III, research has driven many advances in conceptualising how PTSD
develops, how it is experienced, prolonged and effectively treated. That work has
resulted in detailed explication of the disorder’s phenomenology, extensive theorising
about its aetiology and clinically important descriptive and explanatory models of
PTSD associated with best practice treatment.
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Despite this progress, there remain many uncertainties, controversies, prominent
points of disagreement and critical knowledge gaps about PTSD. For example, there
is ongoing debate over which experiences may be considered traumatic [5] and the
nature of the stressor(s) required to meet diagnostic criteria. Moreover, DSM 5 [6]
and ICD 11 [7] differ in how they derfine the construct of complex PTSD. There
is also uncertainty about how to best treat PTSD. This is most evident when PTSD
is complicated by psychiatric comorbidities such as anxiety, substance abuse and
depressive disorders that require decisions to be made about treatment sequencing.
Practitioners have expressed concern about sub-optimal implementation and transla-
tion of evidence-based psychological treatments for PTSD [8]. This has led to calls for
further examination of transdiagnostic protocols [9] and personalised approaches for
treating PTSD to enhance treatment outcome efficacy [10].

Another significant problem relates to the influence of dysfunctional anger in
PTSD. Dysfunctional anger there is associated with increased morbidity and mor-
tality. For example, through physical ill-health via conditions like cardio-vascular
[11] and hypertensive disease, especially stroke [12]. The ruminative processes and
negative self, other and world-appraisals associated with dysfunctional anger can
impair the capacity to reason, and diminish problem-solving and goal-setting ability
[13, 14]. Anger can also be a sign of unsuccessful attempts to deal with the experience
of a traumatic event.

Sufferers of enduring PTSD often experience unrelenting, intense and distressing
anger and significant impairment in interpersonal functioning. Those experiences
are associated with degraded interpersonal relatedness [15], disparagement of oth-
ers, and failure in relationship and family functioning [16]. When anger is extreme
this can produce social alienation [17]. This leaves a trail of hurt and damage that
most disconcertingly has a strong nexus to aggression [18, 19], violence [20] and
suicidality [21].

Current and ex-serving military personnel are troublingly prone to experienc-
ing problematic anger associated with their combat service and are considered the
angriest veterans yet encountered [22, 23]. However, while dysfunctional anger is
best documented in military personnel and veterans with PTSD [24, 25], it has been
identified as a problem across a range of PTSD-affected populations. Such popula-
tions include those occupationally at risk for PTSD, like first responders [26], crime
victims and perpetrators, those injured in workplace and road traffic accidents [27]
and survivors of disasters [28], terrorism, atrocities, torture and political oppression
[26, 29, 30].

PTSD has been characterised as a disorder of recovery requiring efficacious
application of better psychological theories and treatments if better treatment out-
comes are to be achieved [31, 32]. Highly pertinent to this objective, anger is not only
strongly related to the maintenance of PTSD but plays a critical causal role. Upper-
end estimates suggest 40% of PTSD score variance can be attributed to anger [33] and
that reductions in anger lead not only to reductions in PTSD symptoms but caseness
[34, 35]. Anger is also associated with poorer prognosis, high treatment dropout and
is, perhaps, the principal impediment to the successful treatment of PTSD. This has
been recognised in comprehensive reviews of anger [9] and anger in PTSD [34] and
treatment studies, such as those focused on combat veterans [35].

Anger has emerged as an important aspect of the experience of PTSD that war-
rants further attention. However, there remains a need for nuanced explanatory
models which capture the psychological mechanisms underlying the relationship
between anger and PTSD. Accordingly, this chapter seeks to make clear why and how
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those phenomena are joined. Specifically, it seeks to elucidate the role of imagery

as a psychological mechanism underlying the relationship of anger and PTSD in an
integrated (visual-linguistic) cognitive model. These core objectives are pursued by
reviewing the dominant theories of anger and anger in PTSD, and imagery. The limits
of existing explanations of the influence of anger on PTSD and the role of imagery in
that relationship are considered. A model of anger in PTSD is proposed that empha-
sises the role of imagery. This provides a platform for developing a fuller description
and theoretical account of the aetiology and maintenance of PTSD. This platform
permits identification of conditions required for better adapting imagery-based PTSD
interventions to the treatment of anger-affected PTSD. It also suggests directions for
future research on the role of anger and anger-Influenced imagery in PTSD.

2. The relationship between PTSD and anger

Anger is strongly associated with other dysphoric and aversive emotions. When
dysfunctional it is closely associated with psychiatric conditions. Research shows
that individuals with anxiety disorders experience greater anger severity, aggression,
hostility and anger-related impairment, compared to those without them [9]. Anger
is also often prominent in chronic pain conditions (particularly complex regional pain
syndromes and fibromyalgia) [36] and psychotic spectrum disorders [9]. It is further
associated with personality disorders, especially borderline, narcissistic, paranoid
and antisocial types [37].

Anger’s strongest link is, however, with PTSD. Sufferers of PTSD experience
greater anger compared to individuals with subthreshold PTSD [38] and those
without it [9]. They also have greater difficulty with anger control, compared to
individuals suffering social or generalised anxiety or panic and obsessive-compulsive
disorders [9, 39]. This has been identified in clinical samples like combat veterans [24]
and non-clinical student samples [38].

The anger-PTSD association reflects several influences. Initially, there is the effect
of anger’s base-rate prevalence. Although it is not well understood clinically, anger,
along with anxiety and depression, forms the “big three” [40], “unholy trinity” or
“FAD” (fear-anger-depression) [41] of negative affect, but is considered the pre-
dominant emotion in treatment contexts [42]. Moreover, negative affects rarely occur
alone. Typically, they share a content overlap and are recursively interdependent in
their dysphoric effects. Consequently, beyond the direct impact of its high base-rate,
anger also has a significant indirect association with PTSD through its strong relation-
ship with other primary emotions [43].

Anger is more intertwined with other negative affects than any other emotion
and comorbid aversive emotions are the norm in PTSD. Prominent, high impact
emotions in PTSD that share an intimate relationship with anger include horror
and disgust [44] and “responsibility emotions”, such as guilt and shame [45, 46].
Shame-proneness is thought to be related to anger arousal, resentment and irritabil-
ity and associated with indirect/non-expression of anger [47]. The angriest people
have strong underlying feelings of guilt and shame [48]. Tournier observed that
“Irritation-aggressiveness: this is the law of unconscious and repressed guilt [... and
...] those affected by guilt may be understandably irritable and at times, explode in
anger or rage” (page 150) [49].

Considered one of the “moral emotions” [50], anger is a response to perceived
failure to meet responsibility [51] and social norms [52] and is concerned with norm
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enforcement [53]. Exposure to potentially traumatising events (PTEs), and particu-
larly extreme and malevolent interpersonal PTEs, almost inevitably raises issues of
causality and intense meaning-related issues around responsibility and failure by
commission or omission. This is provided for in hypothetical constructs that seek

to explain trauma-related responses associated with anger. For example, the core
symptoms of posttraumatic embitterment disorder [54] include: negativity, helpless-
ness, blame of self and others, non-specific somatic symptoms, phobic avoidance of
persons or situations related to the PTE, intrusions, phantasies of revenge and aggres-
sion. Additionally, in betrayal-based moral injury [55], anger is directed at another
person who is perceived as having perpetrated a betrayal resulting in the injury or
worse of associates.

Importantly, it is the relationship anger has with PTSD that is critical. This was
highlighted almost 30 years ago by Lasko, Gervis, Kuhne, Orr and Pitman [56], who
observed “increased aggression in war veterans is more appropriately regarded as
a property of PTSD, rather than a direct consequence of military combat” (page
373). That observation was elaborated upon in the first meta-analysis undertaken in
relation to anger and PTSD by Orth & Wieland in 2006. They concluded that “anger
and hostility are substantially related to PTSD among samples who have experienced
all possible types of traumatic events, not only in individuals with combat-related
PTSD” (page 704) [57].

3. Anger in PTSD and the role of imagery: Insights, theories and models

Imagery has emerged as a fundamental cognitive process which is intimately
involved in all emotional responses and an important feature of the experience of
many forms of psychopathology [58]. It is also integral to interventions aimed at
ameliorating negative emotional states and appears to be an important mechanism
where anger is associated with PTSD [34].

3.1Imagery in the stress and trauma literature

Mental imagery is the quasi-perceptual, subjectively-influenced, cognitive
representation and recollection of perceptual experience in working memory in the
absence of the originating stimulus [59, 60]. Although all five senses can generate
imagery, its predominant form is visual [61]. Importantly, while all senses can be
involved, the visual domain is most typically engaged in the application of imaginal
treatments of PTSD. Referred to by a variety of names-including visual imagination
[62], pictures in the mind [63] and seeing in the mind’s eye [64]—visual imagery is
less visually acute than perception. However, it preserves the perceptible properties of
the stimulus and ultimately gives rise to the subjective experience of perception [60].
Henceforth, the term imagery refers to visual imagery. As imagery is more affectively-
valenced than thought [58, 65], it imbues emotional memory with an intensity
consistent with the original experience [66]. Thus mental images can be experienced
as “realer than real” [62] and even influence the ability to experience emotion [67].

Imagery has an especially important relationship with negative emotion [68, 69]
and psychopathology. Its role is well-documented in psychotic, dissociative, mood,
substance-related, psychosomatic and anxiety disorders [58, 70, 71]. Imagery’s
strongest connection to negative, disordered emotion is however, among the anxiety
disorders, notably specific phobia, social anxiety and stress disorders [72]. Imagery
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is implicated in various forms of specific phobia, including the imagery of the feared
stimuli central to snake, spider and vomiting phobias [73, 74]. It is also a key factor in
social anxiety disorder [75] especially where it pertains to negative imagery of the self
[76]. Its relationship to PTSD is axiomatic, intrusive imagery being accepted as a core
symptom, risk factor and severity-moderator [77].

The role of imagery in PTSD has been investigated overwhelmingly by refer-
ence to the affect of fear. This dates to the late nineteenth century, when Pierre
Janet proposed that posttraumatic syndromes driven by intrusive recollections were
experienced as disordered anxiety [78, 79], An anxiety-based conception of trauma
response is evident in the early posttraumatic stress case descriptions and constructs
(e.g., nostalgia and railway spine). It is also emphasised in the early-to-mid twentieth
century constructs of shell shock, combat exhaustion and compensation neuroses
[80]. Subsequently, the diagnostic and classificatory systems of psychiatry—in ICD-9
[81] and DSM-III [1], formalised this anxiety-based definition of PTSD and ICD
10 [82], and DSM-1IV [83] in turn, reiterated it. Highly effective, anxiety-focused
treatments have, consequently, been designed and implemented consistent with this
anxiety-based conceptualisation of PTSD. Those treatments are summarised and
discussed shortly for their implications.

Notwithstanding the advances made in PTSDs treatment, the historical focus on
fear as its primary emotion may have impeded a fuller understanding of the disorder
[84]. This is demonstrated in the growing recognition that PTSD is associated with
emotions other than anxiety [85]. Fifty percent or more of PTSD’s affective experi-
ence is estimated to relate to anger directly or in conjunction with disgust, guilt and
shame [31, 86].

The relocation of PTSD to the Trauma and Stressor Related Disorders section of
DSM 5 [6] from its previous location in the Anxiety Disorders section of DSM-III [1]
and V [83] indicates the disorder’s ongoing conceptual evolution. There is, of course,
no barrier to exploring PTSD as strongly-anger related because of an association with
imagery: the worth of that will be proven by the data.

These classificatory changes, however, remain contentious [87]. Proponents of
major theories of PTSD such as the emotional processing model of PTSD understand
it as an anxiety disorder [80, 88, 89] and the view that PTSD is an anxiety disorder is
tenacious [80]. Irrespective of this, the insistence that the distress of all who experi-
ence PTSD is, without exception, anxious, has obscured evidence that the distress of a
substantial group of sufferers is not primarily anxious in nature.

Research of anger in PTSD related to imagery has received less attention than
that focused on anxiety in PTSD. Nonetheless, various studies suggest imagery and
anger share an important relationship in the presence of PTSD. Higher levels of anger
are associated with greater responsivity to imagery, while visual intrusions not only
compound, but elicit, anger [57, 90]. Two reviews have explored the underlying
relationship between imagery and anger as an aspect of negative emotion or in its own
right. The first, by Holmes and Mathews [58] identified three overarching explana-
tory themes for the impact of imagery on negative emotion (anger included). The first
centred on imagery’s direct effect on the brain’s emotional systems (whereby, imagery
stimulates and is stimulated by, emotional and physiological arousal). The second
noted its similar impact to real events (imagining an act engages the same neurologi-
cal motor and sensory programs involved in carrying it out). The final theme was
the capacity of imagery to reactivate feeling states such that attempts to avoid or
suppress imagery result in unwanted and unintentional increases in its frequency and
intensity. The second review by McHugh and colleagues [34] identified neurological,
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psychopathological and affective lines of evidence for the relationship of anger and
imagery. They also formulated an imagery-informed model for better understanding
the relationship of anger to PTSD, while detailing imagery’s powerful effect on anger
in PTSD.

Research has further identified imagery’s role in eliciting angry mood and physi-
ological reactivity [43]. Angry imagery has a particularly powerful effect on human
physiological responses [91] and can generate responses greater than those derived
from anger-provoking events themselves [92]. This link is evidenced by imagery’s
role in successful treatments for problematic anger across a range of populations
[13, 93, 94].

Anger research shows that imagery impacts anger irrespective of imagery ability
or repetition [95]. Consistent with this, high-intensity, emotional distress in PTSD
promotes the experience of intrusions [59]. Posttraumatic intrusion repetition in
turn increases imagery capacity [96] and vividness [97], in a circular affect-imagery
relationship. Anger is not exempt from this and imagery’s association with anger and
anger in PTSD may not be dose-dependent. Thus, any level of imagery may be potent
in its capacity to escalate anger. Finally, in PTSD, there is evidence that visual intru-
sions are both a cause and consequence of posttraumatic anger [57, 90, 98] and PTSD
sufferers with high imagery control have fewer intrusions and less anger than those
with low imagery control [99].

3.2 Theoretical models of anger and anger in PTSD

Several theoretical perspectives on the aetiology and maintenance of anger are
potentially applicable to better understanding anger in PTSD. These theories are
detailed in Table 1.

Of these theories, many are foundational psychological theories. Among them,
social learning theory [100] understands behavioural modelling as crucial to the
development of learned anger through the propensity of individuals to imitate behav-
iour observed in significant others (e.g., parents). In this theory three regulatory
systems control behaviour—contingencies, feedback loops and cognitive function. It
is proposed that anger can exist as a means for dealing with distress and is more likely
to occur during affective distress and when some contingency exists for anger allevia-
tion. The result is a circular problem of aversion, distress and anger.

Social learning theory fits well with the conditioning model of PTSD proposed
by Keane and colleagues [107]. A social-interactionist learning theory, it was derived
from conditioning theories of pathological anxiety, such as classic Pavlovian fear
conditioning and Mowrer’s two factor model [31]. Consistent with such theories, it
posits that unconditioned stimuli (e.g., traumatic events associated with military
experiences) automatically evoke unconditioned emotional (fear) responses. The
intensity of this response generates avoidant protective responses. Warzone and
combat-situations are quintessential stress environments. In combat life and death
contingencies motivate highly-charged anger and emotional information process-
ing that can become distorted and predictive of later anger in PTSD [108]. These
reactions are often facilitated by pre-combat military training that mobilises the
supposed “strength” of anger to avoid the dysphoric “weakness” of anxiety. This
training dehumanises enemy combatants and operationalises the military imperative
to negate and eliminate their threat. This renders military personnel more likely to
respond to (objective) stress and trauma with anger, thereby precluding or imped-
ing the development of other salient emotions such as anxiety and remorse [107].
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Theory Content
Social learning Understands behavioural modelling is crucial to new learning. It emphasises the
theory [100] individual propensity to imitate behaviour observed in significant others, especially

parents. According to it, three regulatory systems are thought to control behaviour: (1)
contingencies, (2) feedback and (3) cognitive function. It proposes anger can serve as a
habit to deal with distress and is more likely to occur when there is affective distress and
some contingency exists for angry problem alleviating (e.g., as in anxiousness and anger)
and the result is a circular problem of aversion, distress and anger.

Information Asserts that the manner in which individuals perceive phenomena plays a role in
processing maintaining emotions. Problem anger is often be associated with threat identification and
theory [101, 102] unless corrective information is applied, misinterpretation ensues. Past events, thoughts,

feelings and behavioural responses and meanings, are all stored in a “memory network”

Appraisal theory Proposes that it is the perception of an event, not the event itself which is the key

[103, 104] determinant of angry affect. It further emphasises that appraisals are not only necessary,
but sufficient causal factors for the experience of anger.

Primary/ Suggests overcontrol of (primary’ anger around concern about the consequences of its

secondary expression and uncontrolled expression of (secondary) anger are both potent causes of

emotion dysfunction.

taxonomy [43]

Contextual Empbhasises the experience of anger reflects the role of:
rrll(c));lel of anger 1. Situational factors; like, disrespectful treatment, unfairness/injustice, frustration/
(105] interruption, annoying traits in others and irritations.

2. Distal factors; such as embeddedness (via issues that may be personal., familial or
social), interrelatedness (with other emotions and past experiences) transforma-
tionalism (from isolated instances of anger to chronic anger problemsand severe
acts of aggression) and

3. Ambient factors; for example, those relating to the environment (incl. weather).

Neo- Proposes anger involves a constellation of inter-related physiological, motoric and
Associationist cognitive “responses”. These are associated with the inclination to defend against or attack
Theory [106] atarget.

Table 1.

Major explanatory theories of anger.

The programmatic nature of pre-combat training makes anger in PTSD difficult to
de-operationalise and anger can become associated with a multitude of seemingly
trivial day-to-day occurrences. These are not directly associated with the original
traumatic experience but are subjectively interpreted as if they were and are associ-
ated with extreme levels of distress. What is not as readily understood is the sig-
nificant function anger can play in the avoidance of such affects. This is specifically
accommodated in Greenberg and Paivio’s [43] primary-secondary emotion taxonomy
and Beck’s model of anxiety [109] which both emphasise the tendency to replace
incapacitating distress with anger’s action-orientation. Anger thus becomes a costly
camouflage for other primary emotions.

Two more anger theories with significant potential utility in explaining anger in
PTSD, are the information processing theory of anger [101] and the appraisal theory
of anger [103, 104]. The information processing theory asserts that the perception
of potential cues to anger is critical in maintaining angry affect. It proposes that
problem anger is associated with threat identification and unless corrective informa-
tion is applied, misinterpretation ensues. It also proposes that past events, thoughts,
feelings and behavioural responses and meanings, are all stored in a latent “memory

115



Stress-Related Disorders

network” ready for activation. The appraisal theory of anger proposes event percep-
tion, and not the actual event, is the key determinant of anger, and that appraisals

are not only necessary, but sufficient, causal factors for the experience of anger. This
is particularly the case for perceptions of responsibility, culpability and entitlement
[51, 110]. Neither of these theories have been explicitly investigated for their specific
utility in explaining anger in PTSD populations. Nonetheless, they are consistent with
established PTSD theories. Thus, the potential utility of the information processing
theory of anger is suggested by both the information processing theory [111] and the
conditioning model [107] of PTSD and the threat identification and misinterpretation
they identify as occurring after exposure to military PTEs. The potential utility of the
appraisal theory of anger is suggested by the warning signal hypothesis [112, 113] and
the cognitive vulnerabilities model of PTSD [114]. Euphemistic of notions of neuroti-
cism, the latter emphasises the impact of a negative attributional style for past and
current-events and looming cognitive style for future-events on PTSD. This functions
as a danger schema for predicting future threat and is strongly connected to percep-
tions about trauma and PTSD symptoms.

Two anger models have been explicitly investigated in relation to anger in PTSD.
The first theory, the primary, secondary and instrumental emotion taxonomy devel-
oped by Greenberg and Paivio [43] holds that primary emotions, like fear and shame,
are fundamental, direct and initial reactions to events and situations. Secondary
emotions, by definition, are responses to thoughts or feelings, rather than the situa-
tion (e.g., anger in response to hurt, fear or guilt). Their theory posits that anger can
be experienced as preferential to underlying, aversive, dysphoric states.

This taxonomy has been applied to research on veterans [115] and female crime
victims [18]. The data support the view that anger deflects sufferers from intrusion-
activated fear to a state less associated with feelings of vulnerability. This is consistent
with the assertion by Riggs, Dancu, Gershuny, Greenberg and Foa that, in PTSD,
anger and dissociation are both processes of disengagement or avoidance of the
traumatic memory and fear network [18]. It is also consistent with Forbes and col-
leagues [22] finding that angry veterans with PTSD believe they are misunderstood
and maltreated and tend to blame others for their mixed-emotion distress. These
processes, are avoidant in nature. Although they may afford temporary relief from
anxious distress through the pseudo-positivity of anger, they inhibit habituation. This
prevents disconfirmatory or safety-related cues being incorporated into the trauma
memory network to modify its associations and interpretations [18, 115, 116].

The neo-associationist memory network theory [106] extends the insights of the
information processing and appraisal theories of anger. It proposes that anger involves
a constellation of inter-related physiological, motoric and cognitive “responses”.
Associated with the inclination to defend against or attack a target, research on
veterans with PTSD shows that associative networks connect negative affect with
anger-related feelings, thoughts, intrusive memories and aggressive behavioural
inclinations [117].

In addition to the PTSD-focused research on anger theories, studies of survivor
mode [35, 118] have been undertaken in relation to anger in PTSD. This is a dysregula-
tion model of anger in PTSD and not an anger theory per se. It views anger as gov-
erned by higher-order cognitive perceptual processes and emotional functions. It is
the only PTSD specific, anger model designed and researched with PTSD in mind. It
emphasises the importance of anger-related schemata in interpreting the self, others
and the world. Such schemata reset anger activation-inhibition patterns toward a
cognitive set revolving around mis-perceived threat. This invokes an unrecognised,
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peremptory, all-consuming threat-anger action program that is enacted automatically
in response to the merest or ambiguous, cues.

Studies of these three perspectives are few and their propositions around the mech-
anisms likely to contribute to anger in PTSD are not well-established. Taken together,
their propositions emphasise anger’s threat perception and appraisal-tendencies and
its interconnectedness with other emotions (especially anxiety, guilt, shame and
disgust). They also underscore that anger is linked to meaning making around respon-
sibility and culpability associated with the conduct of the individuals or others. This is
particularly true for behaviours with questionable morality, injustice or malevolence,
diminishment and the self-focused expectations and behaviours of others.

Such a theoretical synthesis is supported by the testimony of individuals with
PTSD involving prominent anger. McHugh [4] reported on the accounts of post-
traumatic anger in a sample of 500 treatment seeking current and ex-serving military
personal and first responders with PTSD. The sample was comprised primarily
of police but also included ambulance officers, fire services personnel and other
emergency services workers. The content of their intrusions and their recollections,
cognitions and associated negative emotions, states of being and action tendencies are
described in Table 2.

That testimony demonstrates the plethora of phenomena that can underlie the
experience of anger in PTSD. It also conveys both the mental busyness of those with,
enduring, angry PTSD and the powerful avoidant role anger plays in distracting from
contemplation of crucial underlying issues.

In summary, theories and explanatory models of anger and anger in PTSD provide
potentially important clinical understandings. Research suggest that frameworks
such as the neo-associationist and primary/secondary taxonomy have direct clinical
relevance to anger in PTSD. To date, however, research of anger has been limited in
comparison to other affects such as anxiety and depression [52, 119] and there has
been little attention given to anger in PTSD. Furthermore, empirical research focus-
ing on the involvement of imagery in the facilitation, exacerbation and prolongation of
anger in PTSD has thus far been negligible. Consequently, despite the involvement
of imagery in emotional, cognitive and memory processes in PTSD, there is a dearth
of theories and explanatory models of the relationship of imagery and anger in PTSD.
There is therefore a clear need for multi-representational descriptive and explanatory
theories and models.

3.3 The sequential impacts of anger and imagery on PTSD: a summary
understanding

Drawing on the theoretical models of anger and PTSD described in the preceding
sections, this section outlines a conceptual understanding of imagery’s role in the
sequential processing of anger in PTSD. Figure 1 lays out a hypothetical sequential
processing map of how anger develops in response to trauma-related cues and
triggers.

As shown in Figure 1, PTSD is considered to involve disordered information
processing along the lines of the information processing and appraisal literatures.
Such disordered processing is strongly associated with the experience of dysphoric
and aversive emotional states. Typically, this involves anxiety, emotions of responsi-
bility (e.g., guilt and shame) and emotions of repugnance (e.g., horror or disgust).
As argued by Greenberg and Paivio [43], in this context anger emerges as a primary,
secondary or substituted affect associated with such primary emotions.
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Figure 1.
Sequential processing map of the hypothetical development of in response to trauma-velated cues and
triggers.

Anger is particularly evident where the PTE has involved human culpability and,
above all, where there is malevolence or morally dubious behaviour. That is provided
for in trauma typologies [4, 34, 120]. The impact and chronicity of PTSD is thus inti-
mately associated with the event perpetrator’s intention, the event’s meaning and its
moral status [121-123]. Under such circumstances, information processing demands
are significant, and cognition becomes laboured and prone to be “affected by affect”.
Where such demands apply, consistent with Beck’s cognitive model [109] imagery is
likely to be invoked in a vicious circle where processing becomes automated due to the
effect of priming or the encoding of information and schematic processing via mental
maps. These maps interpret tasks and the environment in which they occur out of
conscious memory. Such schematic pattern analysis and interpretive maps are likely
to drive and respond to priming (Figure 1). This part of the framework is consistent
with appraisal-focused theories of PTSD.

The encoding of information in memory, increases the capacity to recall the event
and related information from cuing, intentionally or otherwise [124]. This robustly
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exacerbates angry responses to post-priming trivial events [125, 126] and repeti-

tive anger episodes lead to automaticity and secondary episodes that occur within
10-20 min of the first [126]. Anger episode duration increases with repetition and
intensity. Primed by via repeated provocation (imagined or real) anger escalates

in a non-linear fashion and significantly outlasts event duration (Figure1). Thus
provoked, anger can escalate even when the provocation remains constant (e.g., via

a constant low-level annoying sound) and the sequence of escalation proceeds via
reproaches, insults and threats [126]. Priming, perceived or actual provocation and
externally-located causation are associated with rumination. That rumination may be
verbal or imaginal in nature [34].

Other important anger moderating and mediating factors include disruption
of anger due to fear, the presence/absence of distraction possibilities and apology
[126, 127]. The duration and, concomitantly, rate of anger decline is influenced by
the inability to control and cease rumination. Importantly, when anger occurs the
form of revenge fantasies, rumination can have a half-life of more than a couple of
weeks [128].

Because of the content of the intrusions and recollections involved in PTSD
(Table 3) or the process repetition of the memory, poorly controlled verbal or
imagery-based cognition increases the intensity of PTSD symptoms and associated
anger. Appraisal theories of PTSD and anger suggest anger is likely to be prolonged

Cognitive Therapy In CT-PTSD, the individual is assisted to modify unhelpful responses which result from

for PTSD [129] biased or distorted thoughts and memories associated with or arising from their traumatic
experience (s). It seeks to modify excessively negative appraisals, correct autobiographical
memory disturbance and address cognitive distortions and problematic behaviours, as well as
any subsequent maladaptive or unhelpful beliefs individuals may develop about themselves,
others and the world. It does so on the basis that PTSD remains persistent when individuals
process the trauma in a way that leads to a sense of serious, current stress and danger which
leads to involuntary re-experiencing of aspects of the trauma.

Prolonged exposure  In PE, the individual is supported to gradually confront their memories of their traumatic

[88] experience and situational reminders of that experience that are otherwise avoided. This
involves assisting them to change the way they think and feel about the traumatic experience
and develop more helpful ways of coping, through education about common reactions to
trauma, breathing retraining, behavioural exposure (to feared situations that clients avoided
due to trauma-related fear), imaginal and processing (discussion of thoughts and feelings
related to the exposure exercises)

Eye movement In EMDR, the individual is required to focus on particular images, thoughts and bodily
desensitisation and sensations related to the traumatic experience while simultaneously being sensorily
reprocessing [130] stimulated. Most commonly, this is done by having the client move their eyes back and forth

across their visual field (e.g., by tracking the movement of the therapist’s finger). This process
may be repeated many times. It is proposed that this dual attention protocol facilitates the
processing of the traumatic memory into existing knowledge and memory networks and
assists the individual to process the trauma. Although the precise operational mechanisms
involved are not known, over time, EMDR has increasingly included treatment components
comparable with CBT interventions.

Cognitive processing  In CPT, the individual is assisted to identify unhelpful thoughts and beliefs (“stuck points”)

therapy [131] and subsequently challenge and replace them with rational alternatives. This is done via an
adaptation of standard cognitive therapy approaches. CPT has a smaller exposure component
than PE that is typically restricted to writing an account of the traumatic experience. CPT
also helps to address associated problems such as depression, guilt and anger.

Table 3.
Evidence-based treatments for PTSD.
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where rumination is poorly controlled and potentially distracting factors and apology
are absent. That perspective aligns with the cognitive vulnerabilities model of PTSD
[114] and multi-representational theories of PTSD; such as the Dual Representation
Theory of PTSD [129] and Schematic, Propositional, Analogue, Associative, and
Representational Systems model of PTSD [132].

In this sequential model, anger can be ignited by the recollection of what hap-
pened, who caused or permitted it to happen and what occurred afterward. Anger
can also emanate from the ruminative replaying of unfinished business in dreams
or involuntary or, often unwitting, voluntary daytime recollections [133]. Shown in
Figure 1, irrespective of the source or intentionality, the resulting distress intensifies
avoidance.

The pressure to avoid is associated with deliberate and unwittingly attempts
to suppress intrusions. This is especially the case for aversive negative-emotion-
influenced autobiographical imagery. Such imagery is typically experienced with
a greater sense of reality (e.g., as measured by vividness), compared to non-emo-
tional or semantic imagery [58]. Attempted suppression of intrusive phenomena
is, however, almost always ineffective. This is well accounted for by Ironic Process
Theory/the Zeigarnik Effect [134-136]. Efforts to suppress mental content, images
included, can paradoxically lead to increased (re)occurrence of that specific
content. Thus, rather than its intended outcome, avoidance leads to perverse,
counter-intentional and unwitting rebounds [137] and even increases intrusions
and imagery [138].

In an apparent case of the “greater the emotion, the greater the PSTD”, symptoms
are magnified when the dysphoric emotions associated with PTSD reach sufficient
intensity thresholds. Anger can be either or both an initiator or potentiator of to this
symptom escalation. Imagery is never far from such increases and the relationships
among PTSD, anger and imagery are anything but coincidental [4].

4. A guideline for the evidence based psychological treatment
of anger in PTSD

Treatments for PTSD with a high level of supporting evidence (i.e., randomised
controlled trials with substantial sample sizes, systematic reviews and meta-analysis)
are listed in Table 3. These treatments comprise: trauma-focused cognitive therapy,
prolonged exposure, eye movement desensitisation and reprocessing and cognitive
processing therapy. Collectively, the interventions fall under the rubric of trauma-
focused cognitive-behavioural therapy, meaning they directly focus on recollections,
cues and triggers of the PTE and its associated cognitions and emotions [139].

All these interventions require practitioners to pay deliberate, detailed attention to
the provision of psychoeducation to assist clients to develop and maintain a personal
model of recovery. They also require clinicians to help clients to develop skills to manage
the maladaptive cognitions and affects which arise in the context of PTSD. Ultimately,
they necessitate clinicians assisting clients to reprocess memories of causal traumatising
events that they most likely, will have been avoiding. Finally, treatment aids the (re)
development of functional abilities relating to everyday events based on the restoration
of homeostatic mechanisms, habituation to emotion and new learning [88].

As well as exposure, imagery underpins various PTSD treatment interventions,
including imagery rescripting and reprocessing therapy [140] and the treatment
of post-traumatic nightmares via imagery rehearsal [141]. Imaginal exposure is,
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however, by far the most researched of these intervention techniques and its efficacy
has been demonstrated across a broad sweep of trauma-exposed populations. Over 50
randomised controlled trials with substantial sample sizes [142, 143], multiple meta-
analyses [144] and systematic reviews [145] support the use of imaginal exposure.

It has deep historical roots in the treatment of pathological anxiety and has demon-
strated treatment superiority across the range of anxiety disorders. It considered the
most important advance in the psychological treatment of anxious distress in the last
70 years [146].

The utility of exposure in the treatment of PTSD characterised by fear, of course,
does not explain whether, how or why it will ameliorate anger in PTSD. Effectively
treating anger in PTSD, requires understanding of its aetiology and maintaining fac-
tors and its best practice treatment. This review has detailed the former; the latter is,
however, yet to be established. To begin to address this gap the following prototypical
guidelines are suggested for the effective application of evidence-supported imagery
interventions to PTSD where anger is the predominant emotion.

4.1 Know and observe the limits of imagery-based interventions
in the context of PTSD

Whether in the psychological or physical treatment realm, no intervention is, or
can be, effective without exception. Thus while exposure is the gold standard treat-
ment for PTSD [147, 148] and the archetypal example of imagery-focused approach
to PTSD treatment, not all PTSD presentations respond well to it. For example, a
study of active US military personnel with PTSD (INV = 326) randomly allocated to
massed exposure (10 daily treatment sessions delivered over 2 weeks) or spaced
exposure (10 treatment sessions delivered over 8 weeks) treatments identified classes
of responders. These classes comprised rapid responders, steep linear respond-
ers, gradual responders, non-responders and symptom exacerbation [88]. Similar
responder typologies emerged in a study of individuals with PTSD associated with
multiple interpersonal traumata and previous attempts at treatment (N = 73) [149].
Participants received an intensive phase of treatment (12 daily 90-minute sessions
over 4 days) followed by a booster phase (4 weekly 90-minute booster sessions).
While 71% were classed as treatment responders, cluster analysis demonstrated four
treatment response trajectories. These were: fast responders (13%), slow responders
(26%), partial responders (32%), and non-responders (29%).

The reasons for variations in treatment response to exposure have been ongoingly
reviewed. Research has identified the impact on response to exposure treatment of
symptom profiles. For example, those associated with PTSD’s numbing symptom
cluster [150], residual sleep problems [151] and emotional dysregulation [152] and
ruminative and absorption processes [34]. Other studies have demonstrated that spe-
cific brain regions are involved in a differential response to or discriminated between
responders and non-responders to exposure treatment. These include the bilateral
superior frontal gyrus and pre-supplementary motor area [153] and pre-treatment
hippocampal volumes [154]—and pre-treatment hormone levels, as measured in
cortisol [155].

Importantly, a variety of imagery-related characteristics can mediate or moder-
ate the efficacy of exposure in the treatment of PTSD. Although PTSD, anger and
imagery share a connection, exposure and other imagery-based treatments may be
unsuited to the certain presentations of anger in PTSD due to the appraisals and the
presence of other negative affects [4]. This is because of the effect of the event types

122



The Influence of Anger and Imagery on the Maintenance and Treatment of PTSD
DOI: http://dx.doi.org/10.5772/intechopen.105083

and the associated appraisals. To illustrate, PTSD-related anxiety classically revolves
around issues of danger and risk. In contrast, in PTSD-associated anger (as noted in
section 2, page 4), those appraisals, their underlying assumptions and the emotions
that arise extend well beyond issues of danger and risk. As depicted in Table 3, those
issues relate to wrong and injustice, diminishment, annoyance around expectations,
disgust, guilt and shame and other non-anxiety-based affects. Such issues and associ-
ated anger are highly likely to be present in the face of horrific, macabre or morally-
questionable behaviours associated with PTEs.

Given this, it is possible that the application of exposure, to problematic anger may
not produce image decay and emotional habituation—the active mechanism involved
in the remediation of the anxiety associated with PTSD. Instead, this may induce or
exacerbate the frequency, intensity and duration of angry affect. This is because anger
control is not about habituation and holding an angry image in the mind’s eye until it
decays. Rather, it is related to image control. Importantly, PTSD sufferers with high
imagery control are known to have fewer intrusions and less anger than those with
low imagery control [99]. While what constitutes imagery control in anger is opaque,
imagery elimination and suppression are unviable alternatives to the unmitigated
experience of imagery. Arguably, imagery control is characterised by the ability to
down-regulate, disconnect from or relinquish imagery.

At different times, imagery may have little effect on anger in PTSD or have a large,
singular and direct effect on anger. Arguably, any such effect may also be indirect and
multiply determined in its interaction with other cognitive mechanisms, like thought-
based appraisals. Furthermore, the motivations for angry responding may also possess
a utilitarian social value (e.g., in relation to social justice and protection of the weak).
Consequently, activating/invoking angry mentation via imaginal exposure may not
produce the sought-after reduction in angry affect. This is greatest in PTSD, where
anger interferes with the development of the treatment alliance that is so important in
the successful treatment of PTSD [156] and, is perhaps, the principal impediment to
the successful treatment of PTSD. Comprehensive reviews [9, 34] and treatment stud-
ies [35] having recognised its impact and metanalyses demonstrate its interference
in exposure tasks [39]. Anger’s impact on treatment is particularly notable in combat
veterans [157], but is also likely to affect populations subject to malevolent interper-
sonal trauma (e.g., childhood and pernicious adult sexual assault [158]).

As Meichenbaum [13] incisively observed, intense anger is not easy to work with
and clients with angry presentations may become more so during treatment and
direct anger and aggression toward clinicians. He further noted that such angry
clients are often highly impatient, easily frustrated, unrealistic about treatment goals,
typically noncompliant with treatment and treatment resistant. In the face of such
anger, clinician effectiveness is subject to significant challenge. Consequently, in worst
case scenarios, clinicians are liable to be rendered impassive in the face of significant
client anger. This may partially account for the all-too-often failure of clinicians to
follow evidence based practice [8, 159] and to divert from protocols when faced with
difficult-to-treat anger [160]. This is of concern as it is likely to produce sub-optimal
implementation and translation of evidence-based psychological treatments of PTSD.

4.2 Recognise the influence of individual differences and circumstances
onimagery

To be effective, exposure must be applied while cognisant of individual differences
in the capacity to image in a person-appropriate manner. Group characteristics, such
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as ethnicity influence the capacity to experience imagery. Notably, imagery is greater
among the peoples of East Asia [161] and indigenous cultures, like those of Australia,
which utilise imagery in practical day-to-day tasks [162]. There are also gender
differences in the capacity to utilise imagery [163]. Women have a superior ability to
generate and maintain images [164] and experience more vivid images than men
[165, 166]. They also react more strongly to unpleasant affective images, while men
react more strongly to pleasant affective images [167]. Finally, the experience of
imagery reduces with age [164, 168-170] and there is unequivocal evidence that
imagery capacity degrades with age [171, 172].

The efficacy of exposure is also influenced by innate differences in imagery
capacity. There are various abilities or traits related to the capacity to image. These
include absorption, thinness of reality-imagination boundaries and imagery vividness
[173]. Some types of imagery are personality based [174]. The style of imagery-based
information processing is also affected by cognitive style and appraisal tendencies.
This involves the balance between reflective thinking and thought-based information
processing, known as verbalising style [175, 176]. Individuals with a higher capacity
for visual imagery experience more visual and other sensory details when remember-
ing or imagining past and future events [177].

Many abilities and personality traits influence the capacity to image. Imagery
vividness has been associated with angry personality-based obsessionality [178] and
individuals with high trait anger have been shown to have greater reactivity to angry
imagery in the absence of enhanced imagery ability [95]. Imagery absorption is
another dispositional trait that is highly correlated with the tendency to image and the
intensity of the imagery experience [179, 180]. Under conditions of significant stress,
absorption can become an imagery-based coping mechanism.

Greater imagery control is associated with greater internal locus of control [181],
while extraversion and introversion are associated with imagery fluency [182]. The
latter is consistent with the long-standing interpretation that extraverts are verbalisers
and introverts are imagers [175, 176]. Importantly, this appears to be mediated by stress
levels and Stricklin and Penk [183] found that, among incarcerated female offenders,
extroverts reported more vivid imagery than introverts under high-distress. In contrast,
introverts reported more vivid imagery than extroverts under low-distress.

The suitability of imagery to the remediation of anger is PTSD is also likely to
vary according to situational circumstances. This is well illustrated from workplace
injuries, where compensation and treatment claims involving psychological inju-
ries are more difficult to administer and likely to become complicated where their
aftermath possesses certain characteristics. These include a workplace climate which
fails to promote workplace health and wellbeing or where the risk of injury is poorly
managed or increased by inappropriate work practices. It can also involve the failure
of the insurer to promptly approve best practice treatment for the injuries and worker
perception(s) that the employer and/or insurer do not adequately care for them or
where the event is associated with the injury involved horror, disgust human malevo-
lence or culpable negligence [147]. In such circumstances, a sense of injustice moti-
vates angry psychological distress in workers. Anger is associated with what happened
and who allowed it to happen and/or failed to respond to their needs after an injury
they neither expected nor caused. This powerful sense of wrong and the restorative
justice required to address can instigate blazing and righteous anger and consequent
revenge fantasises in those who perceive themselves unduly treated in the workplace
[128]. This can lead to the targeting of health service providers and compensatory
health and legal systems by individuals with traumatic injuries [184].
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The Contextual Model of Anger (see Table 1) heavily emphasises the importance
of the interaction of several contributing factors. First is the anger derived from
situational factors involving the experience of perceived or objective disrespectful
conduct, unfairness, injustice, being wronged, thwarting of goal attainment and
annoying behaviour of others. The second anger causing factor relates to ambient
factors. For example, those relating to the environment, such as noise odour and tem-
perature. Over time, through repetitious exposure and associative tendencies these
factors become compounded in a third, distal factor. This involves embeddedness (via
issues that may be personal, familial or social), interrelatedness (with other emotions
and past experiences) and transformationalism (from isolated instances of anger to
chronic anger problems and severe acts of aggression).

Novaco proposes that anger involves regulatory deficits in three psychological
domains These include a cognitive domain (justification, attentional focus, rumina-
tion, hostile attitude and suspicion); an arousal domain (intensity, duration, somatic
activation and irritability) and a behavioural domain (impulsive reactions, verbal
aggression, physical confrontation and indirect expression of anger). The more
deficits, characteristics and domains activated the greater the anger. Thus, in a study
of veterans with PTSD and high levels of anger in multi-year anger treatment trial,
Chemtob and others [35] described individuals who displayed high intensity regula-
tory deficits in all three domains of anger as “ball of rage patients”.

4.3 Apply evidence-supported and anger-specific treatments to anger in PTSD

There is strong evidence of the general effectiveness of anger treatment. Bushman
and colleagues have written extensively about this and have emphasised the utility
of anger regulation interventions, such as cognitive therapy (especially distancing,
behavioural distancing and language moderation), skills training and relaxation
training [185, 186]. Meta-analyses by Tafrate [187], Edmondson and Conger [188],
Beck and Fernandez [189], DiGiuseppe and Tafrate [190], Del Vecchio and O’Leary
[191] and Henwood and others [192] and Lee and DiGiuseppe [193] report effect sizes
as measured by Cohen’s d [194] ranging from 0.64 to 1.16. Notably, Glancy and Saini
[195] in their systematic review of meta-analyses of psychological treatments of anger
and aggression, observed there are strong effect sizes for “classical” CBT approaches
(skills training and problem solving) but lesser effect sizes for “variants”, like accep-
tance and commitment therapy. They found multi-component interventions to be
most effective (d = .93), followed by skills training (d = .85) and cognitive interven-
tions alone (d = .83). They reported a trend for manualised treatments to produce
larger effects than non-manualised treatments (d = .85 v. 76) The number of sessions
also has a positive and significant relationship to the magnitude of the effect size,
although the modal number of sessions is 8.5 and range of sessions provided is from
3 to 40. They further noted that such outcomes been established for clients of diverse
backgrounds. This included forensic clients, violent recidivists, batterers, adults with
intellectual and learning disabilities or serious mental illness, aggressive drivers and
military personnel and veterans.

In comparison to the treatment of anger per se, the development of treatment
strategies for anger in PTSD is in its formative stages and few interventions for anger
and aggression in PTSD have been elaborated [196]. The CBT approaches identified
in these reviews and meta-analyses have implicit applicability to anger in PTSD,
provided they are nuanced for the impact of traumatisation. Research on PTSD
associated anger demonstrates that cognitive therapy and skills training are effective
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in treatment of dysfunctional anger. These appear most effective when delivered indi-
vidually or by group and face-to-face or remotely (e.g., by teleconferencing) [197].

Two studies have examined treatment approaches with solid face validity with
promising results. The first by Mackintosh and colleagues [22], investigated the roles
of anger regulation skills (i.e., relaxation training) and therapeutic alliance in reduc-
ing anger symptoms in contemporary (N = 109) US veterans. It identified that gains
in calming skills predicted significantly larger reductions in anger symptoms. This
finding has intuitive merit, for it is not possible that, apart from situations involving
Schadenfreude, an individual can be simultaneously calm and angry. It also fits well
with the above-identified effectiveness literature on the treatment of anger.

The other study used self-instruction training (SIT) which is an intervention with
intuitive validity in the treatment of anger in PTSD [13, 198]. The aim of SIT is to
enhance coping in face of adverse events by the use of pre-rehearsed self-talk instruc-
tion. Cash and colleagues [199], in an Australian contemporary serving combat
personnel population, established a cognitive skills training set centred around
self-instruction training. They used SIT targeted at negating the operation of schema
modes [200], and reported impressive anger and PTSD symptom reduction effects
(they reported effect sizes of 1.6 as measured by Cohen’s d) pre to post-treatment.
This efficacy of SIT for anger in PTSD fits with the long-demonstrated history of the
efficacy of SIT, including for individuals with overlapping comorbidities, like anxiety,
mood and substance abuse disorders [13]. It is also supported by the reviews and
metanalyses cited at the start of this sub-section of the review.

Although such studies do not explicitly argue in favour of the use of imagery, it is
clearly possible for it be involved in their implementation. Imagery may also be utilised
in other treatment strategies for anger regulation, such as cognitive therapy, and treat-
ment methods, such distancing and behavioural rehearsal. The best practice use of
imagery in treatments of anger and anger in PTSD is yet to be determined. For exam-
ple, the style of SIT deployed by Cash and colleagues emphasised a coping approach
that sought to tolerate challenging situations. Their approach stands in contrast to the
imaginal reliving of hierarchically organised provocative situations and experiences
in stress-related anger studies by Novaco on populations as diverse as incarcerated
individuals with intellectual disabilities and police [201]. The relative merits of these
approaches-with their competing emphases on coping versus habituation-for reduc-
ing or exacerbating anger in PTSD, require explication. This is also the case for other
treatments of anger involving imagery. This may require existing anger treatments to
be finessed for the impact of trauma when applying them to anger in PTSD.

4.4 Locate anger work within a phased PTSD treatment model

All treatments for PTSD are recommended for delivery via a staged sequence. This
has been agreed for some time among theoreticians and researchers and long argued
from diverse theoretical paradigms, including eclectic, psychodynamic and integra-
tive perspectives (see Table 4).

A stage intervention sequence requires clinicians to provide an explanatory model
of posttraumatic stress and how it best treated. A treatment roadmap is also needed
that outlines the shared and individual responsibilities of clinician and client. Such
an approach, provides a psychologically reassuring treatment structure for clients
and enables them to build a personal model of recovery. A comprehensive staged
model of treatment has been articulated by Keane and Kaloupek [208]. It involves six
stages of treatment: (1) emotional and behavioural stabilisation, (2) education and
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Eclectic [202] Psychodynamic [203]  Psychodynamic [204-206] Integrative approaches [207]
Encounter/ Psycho-physiological Initial Exploration and Education and Affect
Education Phase Assessment Phase development of therapeutic Regulation Phase

relationship Phase
Skill building Behaviour therapy Working through Phase and Self-harming/limiting
& client Phase event re-appraisal Phase behaviour reduction via
empowerment cognitive interventions Phase
Phase
Exploring trauma &  Dynamic therapy Development of new adaptive ~ Trauma focussed work

its impact

actions

Evaluation &
integration Phase

Existential therapy

Working Through (Marmar/
Lindy) Practice of adaptive
actions until automatic
Horowitz

Self-awareness and self-
acceptance Phase

Termination Phase

Termination Phase

Termination & Loss Phase

Table 4.

Staged treatment models and theoretical treatment orientations.

information, (3) arousal management, (4) exposure treatment, (5), cognitive restruc-
turing and (6) relapse prevention and maintenance. A space for exposure is provided
in its fourth stage. This is preceded by an arousal management treatment stage, where
any anger-focused work required may be given focus.

It has long been recognised that, where posttraumatic anger is intense, more
treatment will typically be needed before the implementation of exposure treatment
[209]. Anger is particularly associated with enduring PTSD resulting from events
characterised by culpability, issues of existential meaning (or in its simple form,
moral injury [210]. It is also associated with intense primary (e.g., shame and guilt)
responsibility and/or repugnance-related (e.g., horror and disgust) emotions. In
prolonged PTSD anger is further connected to strong overarching concerns with
atonement or revenge that manifest as psychopathology [116]. This almost inevitably
requires treatment of greater frequency and duration.

4.5 An algorithm for the use of imagery-focused treatment in PTSD

Taking the treatment requirements, and the literature on which they are based,
into account, a phased decision sequence can be proposed for imagery-focused treat-
ment of PTSD with or without anger. When the primary presenting emotion is:

* anxiety experienced as worry or fear—use imaginal and behavioural exposure
augmented by trauma-informed anger-work for any irritability that may arise in
conduct of that exposure work

* anger secondary to anxiety or a sense of danger—use behavioural and imaginal
exposure preceded by trauma-anger-work focused on coping in the moment not
reliving past experiences and addressing the avoidant, emotion substitution and
camouflaging impact of the presenting anger and

* anon-fear-based affect-and especially where there are issues of responsibility
(guilt and shame), repugnance (horror, disgust or repulsion), wrong or injustice
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or a sense of diminishment, and expectations that run contrary to a “team ethic”
or the needs of others—use trauma-informed anger-work that takes account of
thought, appraisal, language and imagery inputs and utilises evidence-based
anger interventions.

5. Directions for future research

Over a decade ago, Shalev noted that the US Institute of Medicine judged the
scientific evidence for the treatment of PTSD as below the level expected for such a
common, disabling disorder. He observed significant progress was being made in the
disorder’s treatment, but was limited by an apparent treatment-ceiling-effect and a
need for more efficacious application of better psychological theories [32]. Consistent
with this view, the need to broaden the focus of enquiry in PTSD beyond anxiety-
based models was simultaneously identified in comprehensive reviews [31, 211].

As shown in this review, anger may be the predominant emotion for a majority of
PTSD presentations [31] and it has vast costs that heavily impact on individuals, part-
ners, families and communities. Yet, research on anger remains surprisingly sparse,
with the most recent estimates suggesting it may equal as little 0.6 % of all PTSD
publications [4]. There is an unequivocal need to increase research on anger in PTSD.
This section suggests directions for future work.

An initial objective of research on PTSD must be to explicitly recognise the impor-
tance of anger to PTSD. Anger has been described as forgotten [212], unrecognised
[9] and misunderstood [213] and the rate of research of anger in PTSD is lower than
the level that might be reasonably expected on account of wide-ranging deleterious
impacts. Explicit acknowledgement of anger’s importance for prolonging PTSD, and
as a factor influencing treatment outcome, will facilitate research on enhancing treat-
ment protocols for treatment resistant clients. This proposition is supported by the
work of various PTSD researchers who have illuminated the problem of anger, includ-
ing Pitman and others [209], Elbogen, Johnson and Beckham [20], Forbes, McHugh
and Chemtob [214], Morland and others [23, 197], Rona and colleagues [108] and
Worthen and associate [215].

A second important research objective is to better understand the nature of anger
and its relationship to imagery in PTSD. Despite its importance, the phenomenology
of dysfunctional anger and imagery in anger in PTSD is not well described. Clearer
identification of imaginal and linguistic cognitive processes and their relationship to
anger-related PTSD in an integrated (visuo-linguistic) cognitive model of anger in
PTSD would be another important step in research on anger in PTSD.

Research that identifies how anger in PTSD interacts with the characteristics of
the PTE will be important in identifying differences in maintaining factors of PTSD
after specific PTEs. It will also be useful to understanding the relationship between
anger and cumulative trauma (e.g., due to vocation and occupation), the impact of
perpetration versus experience of PTEs and the respective impact of exposure to PTEs
versus how individuals are cared for post event.

The minting of PTSD in DSM-III created a research impetus that led to critical
advances in knowledge of the disorder. That research impetus continues and DSM
5 has identified a dissociative PTSD subtype, sub-syndromal/prodromal PTSD and
even a PTSD genotype [31, 211]. There is potentially significant value in exploring the
possibility of an angry PTSD subtype to clearly identify individuals for whom anger is
the primary emotional and evolve treatments to assist them.
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A third area for further inquiry relates to the linkages between anger and other
trauma-related emotions. This review has shown that anger can occur in PTSD as a
primary or secondary emotion connected to anxiety, responsibility-related emotions
(especially shame and guilt) [43] and repugnance-related affects (like disgust and
horror) [4, 44]. Understanding how anger is linked to other emotions and to symp-
tom maintenance will aid the further refinement of treatment interventions for anger
in PTSD. A full comprehension of the nature of anger in PTSD also requires a deeper
understanding of the many cognitive processes associated with anger in PTSD. The
application of imagery-based interventions to anger in the context of PTSD may be
differentially efficacious depending on the cognitions, appraisals and affective causal
pathways involved.

Based on the central argument of this review, a specific set of imagery-related
research objectives could be pursued. As part of this, it will be important to establish
what it is about visual imagery that promotes or hinders the efficacy of imaginal
exposure in PTSD in the presence of anger. This exploration of imagery as a mecha-
nism underlying anger’s relationship to PTSD and the treatment of the disorder, will
aid the development of a fuller account of the aetiology and maintenance of PTSD
and offer new possibilities for enhanced treatment outcomes. Research is needed on
psychological phenomena such as control, voluntary and involuntary experience of
intrusions, the impact of content and process-related imagery and distress, cognitive
style as expressed in the balance between imagery and linguistic-cognition and the
association between personal style and imagery.

The dearth of theories and explanatory models about the role of imagery in
anger in PTSD and any other mechanisms which may underlie their relationship are
compelling grounds for testing and developing models and theories about different
aspects of imagery in its interaction with anger in PTSD. So that imagery is integrated
into descriptive and explanatory models with other important influences, like cogni-
tive style and personality, it is important that such theories operate at multi-represen-
tational levels of explanation, are well operationalised and easily testable. Finally, it
is important that focus be applied to the role of anger in PTSD as an explanation for
the non-response to proven imagery-based treatments, like exposure. As part of this,
any the means by imagery may reduce the treatment interference of anger must be
investigated.

6. Conclusion

This review has elucidated the linkages between anger in PTSD and advanced
various propositions underscoring the role of imagery as an underlying mechanism
in their relationship. Based on that exposition, guidelines and an algorithm for the
efficacious treatment of anger in PTSD have been proposed. That algorithm and those
guidelines underscore the importance of appreciating the limits of imagery-based
interventions in the context of PTSD and recognising the influence of individual
differences and circumstances on imagery in PTSD. They also stress the need to apply
evidence-supported anger-specific treatments to anger in PTSD and locate anger-
work within a phased PTSD treatment model. This represents the first articulation of
such guidance and it is, accordingly, best understood as prototypical in nature.

PTSD is a disorder of recovery and there are significant, positive treatment
outcomes associated with evidence-based, gold standard psychological interventions
like exposure treatment. This particularly the case where anxiety is the predominant
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emotion experienced by those with PTSD. Many individuals, however, are likely to

be troubled by enduring PTSD characterised by posttraumatic anger. A significant
minority of this group are either slow or fail to benefit from the receipt of first rank
PTSD treatments, like imaginal exposure. This group is the logical target for increased
conceptual and empirical research and descriptive and explanatory theoretical mod-
els of anger in PTSD and its treatment are much required. It is also important, given
the imagery-based connections between anger and PTSD identified in this review,
that such theoretical models attend to the role of imagery. Poor imagery control is the
law of poor anger control. This is particularly so in anger in PTSD.

To better account for and treat anger in PTSD, the theoretical models developed
need to be multi-representational in nature and attend to affective, physiological,
behavioural and account for both linguistic and imaginal cognitive processes. Such
an approach is entirely consistent with the observation of Aaron T Beck that “effec-
tive cognitive therapy depends greatly on moving beyond purely verbal exchanges
to encouraging patients and therapists to resort to their auditory or visual imagery
capacities” (page 107) [216].
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Abstract

The redox status is determined by the balance between the production of
reactive oxygen species (ROS) and their removal by the antioxidant defense system.
Mitochondria, the center of oxidative metabolism and the principal site of ROS
production, are crucial in health and also in the pathogenesis of many diseases.
Mitochondrial dysfunction, resulting in a vicious cycle contributing to cellular dam-
age and consequent cell death, has been proven to play a critical role in the patho-
genesis of cardiovascular diseases. Previous studies have shown that mitochondrial
transfer in cells plays a crucial role in regulating cardiovascular system development
and maintaining normal tissue homeostasis. We review and evaluate in this chapter
the evidence for mitochondrial dysfunction as a consequence of stress exposure and a
contributing factor to cardiovascular diseases.

Keywords: oxidative stress, cardiovascular diseases, mitochondria

1. Introduction

Mitochondria, considered as integral players in cellular energy production,
represent a critical nexus of biological, psychological, and social factors underlying
the mechanisms implicated in stress response. Oxidative stress is identified as an
imbalance between the production of reactive oxygen species (ROS), including free
radicals, and the antioxidant defense status in the living organisms. Free radicals are
any atom or group of atoms containing one or more unpaired electrons in their outer
valence shell, while ROS regroup all the free radicals and non-radical reactive species
deriving from molecular oxygen and they are commonly found in biological sys-
tems [1]. As a result of their impaired ability for ATP synthesis and for an increased
production of ROS, mitochondria appear to be central hubs of the pathophysiological
process contributing to many diseases [2]. Mitochondria are especially abundant
in the cardiac tissue; hence, mitochondrial dysregulation and ROS production are
thought to contribute significantly to cardiac pathology. Cardiovascular diseases
(CVD) are the leading cause of death in the world and oxidative stress is one of the
most significant risk factors.
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Under physiological conditions, cardiac ROS signaling regulates heart devel-
opment and cardiomyocyte maturation, cardiac calcium handling, excitation-
contraction coupling, and vascular tone [3]. However, pathological conditions
of unregulated ROS production can result in oxidative stress, proteins and lipids
damage and cell death [4]. It has been demonstrated that autophagy can be a crucial
mechanism for preventing the accumulation of ROS by removing damaged mito-
chondria [5]. In this selective chapter, we will discuss the role of mitochondria in
oxidative stress-related heart disorders.

2. Mitochondria and oxidative stress
2.1 Mitochondria and physiological functions

Mitochondria are essential organelle which accommodate in their inner membrane
large numbers of five oxidative phosphorylation complexes (complexes I-V). They are
the only organelles containing their own genome - the mitochondrial DNA (mtDNA).
The latter encodes proteins essential to electron flow through a series of protein
complexes called the respiratory chain (also known as electron transport chain, or
ETC) [6].

Perturbations in mitochondrial structure and function include impaired replica-
tion, alterations in mtDNA copy number, increased ROS production, mtDNA muta-
tions and organelle damage [7].

Mitochondrial complex I, a key component of the ETC, aerobically oxidizes
NADH in the ETC to generate ATP. The principal function of mitochondria is to
use products of glycolysis, proteolysis, or lipolysis and oxygen through biochemical
reactions leading to ATP formation [8]. The origin of heat in the human body is the
free energy released during the chemical breakdown of molecules. In fact, the main
mechanism of heat production and thermoregulation consists in uncoupling chemi-
cal reactions in the mitochondrial matrix from ATP synthesis, a phenomenon called
“mitochondrial uncoupling” ATP hydrolysis by the NA*/K* ATPase is also a substan-
tial source of heat which is thought to contribute to thermogenesis [9]. Mitochondria
have also emerged as major players in steroid hormone actions and to sequester Ca**
ions to contain that process, as well as to express genes in order to regulate impor-
tant cell functions [7]. Disruption of mitochondrial homeostasis contributes to the
pathogenesis of many disorders, including neurodegeneration, myocardial infarction,
cancer, and metabolic diseases [10].

2.2 Stress exposure: implication for mitochondria function

ROS include many species such as superoxide (O,”) and hydroxyl (OH") radicals,
hydrogen peroxide (H,0,) and peroxynitrite (ONOO"™), the result of the reaction
of superoxide with nitric oxide (NO) [11]. The excessive formation of ROS and the
impairment of defensive antioxidant systems lead to oxidative stress. Under severe
or prolonged exposure to a stressful condition, mitochondria become fragmented,
increasing the risk of cell death [12]. Prolonged fragmentation leads to pronounced
oxidative stress and mitochondrial DNA damage [13].

The initial formation of mitochondrial reactive oxygen and nitrogen species can also
activate secondary sources of oxidants involving permeability transition pore [14]. The
main endogenous process that generates ROS is oxidative phosphorylation [15]. Initial
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ROS production can induce specific cell signaling pathways mediated by protein phos-
phorylation and transcriptional factors such as NO synthase and NRF2 (transcription
factor nuclear factor erythroid 2), that could later provide a feed-back to downregulate
ROS production [16, 17].

The regulation of mitochondrial ROS generation and their levels is exerted by
a number of factors, such as the redox state of respiratory components and oxygen
tension [18]. Mitochondria have unique redox-related enzymes and transporters
such as glutaredoxin 2, which functions to catalyze reversible oxidation and gluta-
thionylation of mitochondrial membrane proteins as well as protecting from oxida-
tive stress and apoptosis [19]. Therefore, we suggest a strong connection between
mitochondrial dysfunction and oxidative stress.

Biomarkers of oxidative stress include the products of lipid peroxidation, malondi-
aldehyde (MDA) and protein oxidation (advanced oxidation protein products, AOPP)
[20]. Extensive lipid peroxidation in biological membranes can lead to disturbances
of structural integrity, a loss of fluidity, a decrease of membrane potential, and an
increase of permeability to ions. Moreover, enzymes, such as catalase (CAT), super-
oxide dismutase (SOD) and glutathione peroxidase (GPx) also serve as biomarkers
of oxidative insult. SOD is recognized as a primary line of defense mechanism in the
antioxidant system by catalyzing the dismutation of superoxide radicals (O,") into
molecular oxygen (O,) and H,0,. This latter is neutralized by the combined action of
CAT and GPx in all vertebrates [21]. Some proteins, such as secretory IgA and heat
shock proteins (HSPs), serve as indicators of immunity or resistance mechanisms to
stress. An alteration in biomarkers can reflect the severity of deviation from normal-
ity or the degree of damage.

3. Stress associated cardiovascular diseases

High-energy stress imposes mitochondria to be more prone to injury. High-energy
demanding tissues, such as the myocardium, are also more sensitive to mitochondrial
dysregulation. The prevalence of cardiovascular diseases (CVD) is significantly
increased in aging persons. CVD are a main cause of morbidity and mortality in
the world and their incidence is closely correlated with age [22]. The cardiovascular
system is a closed network containing arteries, veins and capillaries. Apoptosis is one
of the most common patterns of programmed cell death in the cardiovascular system
[23]. Bcl-2 is an anti-apoptotic protein mainly located in the nuclear and mitochon-
drial membrane, but the family member Bax, that promotes apoptosis, is mainly
located in the cytoplasm [24]. The mechanism of mitochondrial transfer-induced
anti-apoptosis might involve the decrease of Bax/Bcl-2 ratio and the inhibition of
caspase-3 activity [25]. Thus, mitochondria have a critical role in oxidative stress
related CVD (Figure1).

Furthermore, chronic inflammation promotes intimal thickening and plaque
formation which narrows the vascular lumen and compromises blood flow. Oxidative
stress contributes to atherosclerotic plaque formation via induction of endothelial
dysfunction, vascular inflammation, and accumulation of oxidized low-density
lipoproteins [26].

CVD are characterized by increased levels of ROS formation due to an imbalance
between pro-oxidative enzymes (xanthine oxidase, NADPH oxidase) and antioxi-
dant enzymes such as catalase (CAT), superoxide dismutase (SOD) and glutathione
peroxidase (GPx), resulting in a deviation of cellular redox environment from the
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Figure 1.
Oxidative stress and cardiovascular diseases: The role of mitochondria.

normal [27]. NADPH oxidase (NOX) plays a crucial role in determining the redox
state of the heart [28, 29]. Importantly, NOX enzymes have been implicated in the
pathophysiology of many CVD, including atherosclerosis, hypertension and heart
failure [30]. In the cardiomyocyte, ROS may be generated in the mitochondria at the
ETC, by monoamine oxidase, by nicotinamide adenine dinucleotide phosphate, NOX
and uncoupling of nitric oxide oxidase. Metabolic disorders increase mitochondrial
protein acetylation, which directly contributes to mitochondrial dysfunction in
cardiovascular diseases and heart failure [31]. Cardiac dysfunction associated with
metabolic disorders such as diabetes, high blood pressure, and obesity causes the
activation of mitochondria apoptotic signaling pathways and cardiomyocyte contrac-
tile dysfunction [32].

4. Conclusion
ROS are considered as one of the major causative factors leading to diseases

pathogenesis. These data clearly demonstrated the role of mitochondria in oxidative
stress-related heart disorders.
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Correlates of Mobbing among
Medical Residents in a University
General Hospital: The Experience
from Greece and Review of
Literature

Panagiota Xaplanteri

Abstract

The term “mobbing” (moral harassment) in the workplace is defined as the
systematic and persistent intimidation, the insult, the exclusion, and the unfair
behavior toward a target person. There is little experience regarding mobbing in
Greek hospitals, especially among medical residents. In this study, 92 medical
residents from the University General Hospital of Patras, Greece (UGHP) were
challenged to complete the Einarsen Negative Acts Questionnaire revised (NAQ-R)

along with their demographic characteristics. Sector specialty of participants: Internal

Medicine, Surgical, and Laboratory Sector. No statistically significant difference
occurred relative to sex (p = 0.14), training (p = 0.735), the specialty years

(p = 0.478), or years of work as a trainee in UGHP (p = 0.052). Statistically significant

difference (p = 0.0174) occured with respect to: (a) age, where at age group 25-35

with regard to to age groups 35-35 and 45-55, and (b) Sector (p = 0.0043) with higher
score in the Sector of Surgery, and lowest in the Laboratory Sector (mean = 45.4). Not
much data are available regarding the mobbing phenomenon among medical residents
worldwide. A review of the literature is also attempted in this study. This research is a

pioneer in the Greek medical sector.

Keywords: mobbing, medical residents, university hospital, Negative Acts
Questionnaire, moral harassment, workplace

1. Introduction

Smooth interpersonal relationships in the workplace environment are critical to

the unobstructed function of an organization [1]. The term “mobbing” (moral harass-

ment) in the workplace is defined as the systematic and persistent intimidation, the
insult, the exclusion, and the unfair behavior toward a target person [2-4].
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According to Pranji¢ et al. [5], the phenomenon of moral harassment in doctors has
five dimensions. First, an attempt is made to underestimate their work with humilia-
tion in front of colleagues or patients, bad criticism, and discipline implied by threats.
The second dimension includes sarcasm and use of any form of violence to undermine
the victim’s personal integrity. The third dimension involves the isolation of the victim
by concealing useful information and unjustified non-authorization or promotion.
There is undue pressure through increased workload and deadlines that cannot be
achieved. The fifth dimension aims to destabilize the victim through leakage of mali-
cious rumors, continuous depreciation, and sudden removal of jurisdictions [5].

The causes of the phenomenon include competition, envy, diversity (gender,
religion, sexuality, and social origin), and a workplace environment with a great deal
of workload and simultaneous conflict of roles [6]. The phenomenon is associated
with psychological stress and low job satisfaction and the consequences are detrimen-
tal to young doctors as revealed by many studies [2, 5, 7].

In Greece, despite that 13.2% of workers declare that they have been victims of
mobbing, there is no relevant legislation. Only laws related to the assault of human
dignity exist [8, 9]. The lack of clear legal framework makes it thus very difficult for
the victim to take legal action against the offenders as he/she “bears the burden of
proof” [2, 6, 10]. The recognition of the problem is often difficult, as the person is
devastated psychologically and has no courage to defend himself/herself or is afraid of
retaliation [1, 11-13].

The difficult situation of the victim is compounded by the current economic crisis
in Greece. Under the hardship of finding a job, the need for survival becomes a
priority increasing the tolerance of violence [14]. As a result, the phenomenon of
mobbing is being added as a problem of the hospitals in the public sector together with
the financial constraints, the pay cuts, and the brain drain [15, 16]. At the same time,
there is increasing pressure to augment the efficiency of organizations, which creates
a fertile ground for mobbing against young doctors [5, 13, 17-23].

In Greece, although there is increasing evidence that the phenomenon is present
among young doctors, no such study is ever conducted in the medical residents of a
University Hospital [18, 20]. Greek University Hospitals accept a plethora of patients
with severe diseases. The University General Hospital of Patras accepts over 100,000
persons per year in the Emergency Sector, and over 40,000 hospitalized patients [24].
Because of the economic crisis, the brain drain of young doctors in Greece leads to
fewer and fewer medical residents getting the job done in a difficult working envi-
ronment with demanding working hours and reduced wages [15]. As a result, the
outcomes of the present study are significant in order to delineate the working condi-
tions of the remaining young doctors.

The University General Hospital of Patras was therefore selected for this study, as
it receives a large number of patients from all over the Western Greece region; the
amount of workload is consequently large. In addition, the number of medical resi-
dents was such in order to obtain a satisfactory sample size; this survey is a pioneer in
the health sector in Greece.

The basic research hypothesis of the present study was that the phenomenon of
mobbing among medical residents might be present at a considerable intensity in
Greece. The following scientific questions are raised and addressed in this study: Is
there a mobbing effect in medical residents? Are there independent associations
between mobbing, genders, age, educational level sector the residents work in? On the
basis of this hypothesis, the ultimate goal of this investigation was to demonstrate to
what extent there is mobbing among medical residents.
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2. Material and method
2.1 Study sample

Medical residents were asked to state their gender, age group, the sector where
they work (Laboratory, Internal Medicine, and Surgery), and how many years they
were specialized in total, but also in the present organization. The UGHP was chosen
as it accepts a plethora of incidents from across the region of Western Greece and
therefore the amount of workload is large. Written approval was obtained from the
UGHP Ethics Committee (decision number 40/18.01.18). Moreover, a written state-
ment was submitted by the researchers to the UGHP Ethics Committee safeguarding
the anonymity of the participants; to ensure anonymity, each respondent was given an
identical envelope in which he/she enclosed his/her answers. During the completion
of the questionnaires, any questions of understanding were answered and the neces-
sary clarifications were given.

The research population was 243 medical residents who, according to the
records of the UGHP Human Resources Sector, were working on the organization
at the time of the study; despite efforts to maximize participation, the sample of
participants for the present study consisted of a total of 92 individuals
(participation rate: 37.9%), from all specialties in the Laboratory, Internal
Medicine and Surgery Sector. The remaining medical residents refused to participate
with the most common justifications, the lack of time due to excessive workload
(78%), or indifference (19%), being cautious about the reassurances of anonymity
(3%). There were even aggressive behaviors towards the researcher of the present
study.

2.2 Questionnaires

A questionnaire covering socio-demographic (gender, age, education), and work-
related parameters (sector-specialty; total years of work as a medical resident; years of
work as a medical resident especially at UGHP) was distributed to study participants.
The Einarsen Negative Acts Questionnaire revised (NAQ-R) was used as the tool to
measure exposure to mobbing in the workplace environment. This questionnaire has a
high coefficient of internal coherence (Cronbach-alpha = 0.915). Kakoulakis et al.
have validated it in Greek [4, 7]. The author of the present study requested and got
written approval for the use of the questionnaire.

NAQ includes a total of 23 questions. Of these, questions 1, 3, 4, 11, 12, 13, 14, 16,
18, 19, and 21 pertain to a specific scale of labor-related intimidation. Questions 2, 5,
6-10, 15, 17, 20, and 22 relate to a scale of labor-related intimidation regarding the
worker's personality. Question 23 concerns how often the respondent considers
that there is moral harassment in his/her work after being given the definition. The
questions are rated from 1 to 5 (5 point Likert scale), with the scale corresponding to:
1 = never, 2 = rarely, 3 = once per month, 4 = once a week, 5 = every day. The above
answers are added together and the total score results in values ranging from 23
(lower) to 115 (higher), and the higher the sum, the higher the mobbing
phenomenon. Based on the weighting of the Greek population, the interpretation of
the results is as follows: nonexistence of mobbing: 23-25 points; low levels of mob-
bing: 26-34 points; moderate levels: 35-44 points; high levels: 45-55 points; very
high levels of mobbing—frequent and extreme aggressive behaviors: 56 points or
more [7].
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2.3 Statistical analysis

Descriptive statistics were calculated for the study variables; continuous variables
were summarized as mean (standard deviation, SD) and categorical ones as frequen-
cies and percentages. Similarly, descriptive statistics were estimated for NAQ-22 items
and overall score.

At the univariate analysis, the associations between NAQ-22 overall score with
sociodemographic and work-related factors were evaluated with t-test and analysis of
variance (ANOVA), as appropriate; the assumption of normality was verified with
Shapiro-Wilk test.

At the multivariate approach, the independent associations between NAQ-22 score
(treated as the dependent variable), sociodemographic and work-related factors
(treated as independent variables) were evaluated by multivariate linear regression
analysis. Model fit was evaluated with the examination of jackknifed residuals. The
level of statistical significance was set at 0.05. Statistical analysis was performed with
SPSS® version 16 statistical software (SPSS Inc, Chicago, IL, USA).

3. Results
3.1 Descriptive statistics

The sample of the present study consisted of 92 individuals, all medical residents in
the UGHP. The demographic features of participants are shown in Table 1. Fifty-two
percent (n = 48) were females. In terms of age, the majority (77.2%, n = 71) was 25-35
years old. With regard to sector-specialty, 41.3% (n = 38) of participants worked at
the Internal Medicine, 31.5% (n = 29) Surgical, 21.7% (n = 20) Laboratory, 3.3%

(n = 3) Psychiatric, and 2.2% (n = 2) at Clinical-laboratory Sector, respectively. Only
9.9% (n = 9) had an MSc and 7.7% (n = 7) a PhD degree. The majority of participants
(59.8%, n = 55) worked overall as medical residents for 2-5 years and especially at
UGHP for 0-2 years (51.1%, n = 47).

The questions that were related to possible negative issues at the workplace of
participants have represented: Participants asserted that they had been “frequently”
ordered to do work below their level of competence (M = 3.68), as well as having key
areas of responsibility removed or replaced with more trivial or unpleasant tasks
(M = 3.63). Also, participants’ answers, regarding the statement “Being exposed to an
unmanageable workload”, were placed between the scale “sometimes” and “fre-
quently” (M = 3.34). Furthermore, participants claimed that “sometimes” had been
shouted at or being the target of spontaneous anger (M = 2.88) and under pressure not
to claim something to which by right they were entitled (M = 2.83). Accordingly,
“sometimes” someone withholds information which affects their performance
(M =2.79). Also, “sometimes” having been their opinions ignored (M = 2.75), were
under persistent criticism of their errors or mistakes (M = 2.74), as well as
“sometimes” there were spreading of gossip and rumors about them (M = 2.73)
(Table 2).

Additionally, participants’ answers were placed between the scale “rarely” and
“sometimes” as for the statements “Repeated reminders of your errors or mistakes”
(M = 2.62), “Being given tasks with an unreasonable deadline” (M = 2.55), and
“Excessive monitoring of your work” (M = 2.38). Moreover, participants declared that
“rarely” having been humiliated or ridiculed in connection with their work (M = 2.25),
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Variables Categories n (%)
Gender Male 44 (47.8)
Female 48 (52.2)
Age 25-35 71(77.2)
35-45 19 (20.7)
45-55 2(2.2)
Sector-Specialty Laboratory 20 (21.7)
Clinical-laboratory 2(22)
Internal Medicine 38 (41.3)
Surgery 29 (31.5)
Psychiatric 3(3.3)
Level of education PhD 7(7.7)
MSc 9(9.9)
Medical degree 75 (82.4)
Total years of work as a medical resident 0-2 27 (29.3)
2-5 55 (59.8)
6-10 10 (10.9)
Years of work as a medical resident especially at UGHP 0-2 47 (51.1)
2-5 40 (43.5)
6-10 5(5.4)

N: Frequency; f%: Valid Percent.

Table 1.
Sociodemographic and work-velated parameters in the study sample (n = 92).

ignored or facing a hostile reaction when they approach (M = 2.22), having allegations
made against them (M = 2.16), having been ignored or excluded (M = 2.13), having
insulting or offensive remarks made about their attitudes or private life (M = 2.10),
having been a victim of mobbing in their work (M = 2.02) or the subject of excessive
teasing and sarcasm (M = 2.00). Moreover, participants argued that there were
“rarely” intimidating behaviors, (such as finger-pointing, invasion of personal space,
shoving, blocking their way) (M = 1.78), hints or signals from others that made them
quit their job (M = 1.68) or practical jokes, carried out by people they don’t get along
with (M = 1.68). In conclusion, participants’ answers were placed between the scale
“never” and “rarely”, with regard to the statement “Threats of violence or physical
abuse or actual abuse” (M = 1.36).

3.2 Associations between mobbing and potential correlates: results from
univariate analysis

In this section, the main research aim will be examined which is to find possible
dependencies between negative issues at work with demographic characteristics.
Internal reliability was very satisfying as Cronbach Alpha value is 0.932 > 0.7.
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Questions Mean Std.
deviation

Labour-related intimidation

Being ordered to do work below your level of competence 3.68 1.30
Being exposed to an unmanageable work load 3.34 1.30
Being shouted at or being the target of spontaneous anger 2.88 1.20
Being given tasks with unreasonable deadline 2.55 1.30
Excessive monitoring of your work 2.38 1.10
Being humiliated or ridiculed in connection with your work 2.25 1.20
Being ignored or facing a hostile reaction when you approach 222 1.20
Being ignored or excluded 213 1.10
Have you been victim of mobbing in your work? 2.02 1.10
Being the subject of excessive teasing and sarcasm 2 1.10
Hints or signals from others that you should quit your job 1.68 1.04

Labour related intimidation regarding the workers’ personality

Having key areas of responsibility removed or replaced with more trivial or 3.63 12
unpleasant tasks

Pressure not to claim something to which by right you are entitled (e.g. sick leave, 2.83 13
holiday entitlement, travel expenses)

Someone withholding information which affects your performance 2.79 12
Having your opinions ignored 2.75 11
Persistent criticism of your errors or mistakes 2.74 11
Spreading of gossip and rumors about you 2.73 13
Repeated reminders of your errors or mistakes 2.62 11
Having allegations made against you 2.16 1.0
Having insulting or offensive remarks made about your person, attitudes or your 21 12

private life

Intimidating behaviors such as finger-pointing, invasion of personal space, shoving,  1.78 11
blocking your way

Practical jokes carried out by people you don’t get along with 1.68 1.0
Threats of violence or physical abuse or actual abuse 1.36 0.9
Table 2.

Descriptive statistics for NAQ items.

Due to high internal reliability, questions that referred to negative issues at work
have been grouped in a new variable named “Score of negative issues at work” using
the unbiased estimator of mean value. The mean value of “Score of negative issues at
work” is 2.45 indicating that negative issues happen rarely to sometimes while
standard deviation is 0.743.

Table 3 indicates results of the univariate analysis regarding the associations
between NAQ overall score, sociodemographic, and work-related features. Table 3
indicates that mean value of variable “Score of negative issues at work” differs in
different categories of demographic features “Age” (p-value = 0.0174 < 0.05,
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Variable Mean (SD) p-value
Gender

Males 53.6136 (17.8498) 0.1473*
Females 58.7917 (16.1324)

Age

25-35 58.4930 (16.3059) 0.0174%
35-45 51.0000 (17.5816)

45-55 29.5000 (7.7782)

Sector-specialty

Laboratory 45.3500 (13.0274) 0.0043*
Clinical-laboratory 40.5000 (4.9497)
Internal Medicine 57.6842 (17.0343)
Surgery 62.5517 (17.1435)
Psychiatric 62.3333 (7.7675)

Years of work as a medical resident

0-2 58.8889 (18.4835) 0.4776"
2-5 55.9636 (15.3067)
6-10 513000 (22.5490)

Years of work as a medical resident at UGHP

0-2 59.3830 (18.2525) 0.0449*
2-5 54.6750 (15.3529)
6-10 40.60000 (7.8294)

t: p-value derived from t-test; A: p-values derived from analysis of variance.

Table 3.
Univariate associations of NAQ overall score with demographic features. Bold cells denote statistically significant
associations.

ANOVA), “Sector-Specialty” (p-value = 0.0043 < 0.05, ANOVA) and “Years of work
as a medical resident at UGHP” (p-value = 0.4776 < 0.05, ANOVA).

3.3 Associations between mobbing and potential correlates: results from
multivariate regression analysis

Results of multiple regression model fit with dependent variable “Score of negative
issues at work” and independent variables the demographic features. Null hypothesis
that model does not fit and its data is rejected (p-value = 0.002 < 0.05). Level of
adjustment is moderate as R2 = 0.212 < 0.4.

Table 4 indicates coefficients of multiple regression model fit with dependent
variable “Score of negative issues at work” and independent variables the demo-
graphic features. Null hypothesis is that coefficients are zero and the alternative is that
they are statistically significant. Statistical significant are considered the coefficients
of variables “Age” (p-value = 0.035 < 0.05), “Sector-Specialty” (p-value = 0.001
< 0.05). Linear model is described by the following mathematical formula:
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Independent variables B BETA p-value
Gender 0.1 0.06 0.539
Age -0.4 -0.2 0.035
Sector-specialty 0.2 0.3 0.001
Level of education —0.04 —0.03 0.722
Years of work as a medical resident 0.1 0.1 0.404
Years of work as a medical resident at UGHP —0.08 —0.07 0.620

Dependent Variable: Score of negative issues at work.

Table 4.
Results of the multivariate regression analysis examining the associations between NAQ (dependent variable),
sociodemographic and work-related parameters.

“Score of negative issues at work” = 0.001 — 0.365 x Age + 0.222 x Sector — Specialty. (1)

Results of independent variables affection in dependent variable “Score of negative
issues at work” using BETA coefficients were as follows: Variable “Age” affects nega-
tively (BETA = —0.238) dependent variable of model, while “Sector-Specialty” posi-
tively (BETA = 0.349). BETA coefficients have values in the interval [—1.1]. Values
close to 1 indicate maximum positive affection while values close to —1 maximum
negative. Values close to 0 indicate no affection.

The sample of medical residents in this study shows an average score of 56.32 +
17.080 for NAQ-22, which means on average that there were very high levels of
mobbing- frequent and extreme aggressive behaviors in the medical residents of
UGHP. No statistically significant difference occurred in NAQ-22 relative to sex
(p = 0.14), training (p = 0.735), the specialty years (p = 0.478), or years of work as a
trainee in UGHP (p = 0.052). On the other hand, statistically significant difference
(p = 0.0174) occurs with respect to: (a) age, where at the age group 25-35 the highest
value is observed (mean = 58.5) in relation to ages groups 35-35 (mean = 51.0) and
45-55 (mean = 29.50), and (b) Sector, (p = 0.0043) with higher score in the Division
of Surgery (mean = 62.55), and lowest in the Laboratory sector (mean = 45.4).

3.4 Multivariate regression analysis for subscales of NAQ

Table 5 indicates the results of Cronbach Alpha coefficient for subscales of NAQ.
Reliability of “labor related intimidation” was a = 0.864 while “labur related intimida-
tion regarding the worker’s personality” 0.902. Reliability of the total scale was 0.932.

Using as dependent variable “Labor related intimidation”, statistically significant
are considered the coefficients of variables “Age” (p-value = 0.003 < 0.05),
“Sector-Specialty” (p-value = 0.001 < 0.05) and the coefficient of constant (p-value
< 0.001). Linear model is described by the following mathematical formula:

Labor related intimidation = 2.987 4 0.087 x Gender—0.544 x Age + 0.237
x Sector — Specialty—0.118 x Level of education(A)
+ 0.112 x Years of work as a medical resident(A)-0.098

xYears of workas a medical resident at UGHP(A). 2)
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Category Questions Cronbach Alpha

Labour related intimidation 1, 3, 4,11, 12, 13, 14, 16, 18, 19, 21 0.864

Labour related intimidation regarding the 2,5,6,7,8,9, 10, 15, 17, 20, 22 0.902

worker’s personality

Victim of mobbing in work 23 —

Score of negative issues at work 1-23 0.932
Table 5.

Reliability analysis for subscales of NAQ.

Using as dependent variable “Labor related intimidation regarding the worker’s
personality”, statistically significant is considered the coefficient of variable “Sector-
Specialty” (p-value = 0.006 < 0.05). No appropriate model was formulated.

Using as dependent variable “Victim of mobbing in work”, statistically significant
is considered only the constant (p-value = 0.034 < 0.05). No appropriate model was
formulated.

Using as dependent variable “Score of negative issues at work” statistically signif-
icant are considered the coefficients of variables “Age” (p-value = 0.035 < 0.05),
“Sector-Specialty” (p-value = 0.001 < 0.05) and the coefficient of constant (p-value =
0.0001 < 0.05). Linear model is described by the following mathematical formula:

Score of negative issues at work = 2.122 + 0.092 x Gender-0.365
xAge + 0.222 x Sector — Specialty—0.044 x Level of education(D)
+0.132 x Years of work as a medical resident(D)-0.084
xYears of work as a medical resident at UGHP(D).

(3)

4. Discussion

In our study, statistically significant differences occurred with respect to age and
Sector. Regarding the age, medical residents of 25-35 years were subject to highest
values of mobbing (mean = 58.5) in relation to ages groups 35-35 (mean = 51.0) and
45-55 (mean = 29.50). Regarding the Sector, the higher score was objected in the
Surgery Sector (p = 0.0043), (mean = 62.55), and lowest in the Laboratory Sector
(mean = 45.4).

The sample of the present study consisted of 92 individuals, all medical residents in
the UGHP. Males and females were almost equal and regarding age most of the
participants were 25-45 years old. As far as sector specialty was concerned, the
majority of individuals worked at the Internal Medicine Sector, at the Surgical
Sector, and at the Laboratory Sector. In respect of the level of education, most of the
participants had a medical degree and worked as medical residents at UGHP for 0-5
years.

Generally, negative issues at work happened rarely to sometimes. Participants
stated that they had been frequently ordered to do work below their level of compe-
tence as well as having key areas of responsibility removed or replaced with more
trivial or unpleasant tasks. Negative incidents at work happened more frequently to
young participants age 25-35 years old, individuals with specialty in Internal Medicine
or Surgery, and those who worked 0-2 years as medical residents at UGHP.
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Specifically, participants stated that labor-related intimidation happens sometimes
while labor-related intimidation regarding the workers’ personality or being a victim
of mobbing in work rarely. Analyzing labor related intimidation, participants stated
that they had been frequently ordered to do work below their level of competence as
well as having key areas of responsibility removed or replaced with more trivial or
unpleasant tasks.

In our study, very high levels of mobbing - very frequent and extreme aggressive
behaviors emerged (score 56.32+17.080 for NAQ-22). Regarding the Greek hospitals,
these findings are consistent with the study of Gavrielatos [18] that referred to a
sample of medical residents using the same tool (NAQ scale) [18]. Data from a cross-
sectional quantitative empirical study from University General Hospital from
Heraklion, Crete, in Greece, revealed that among health care professionals 41.3% of
the participants were subjects of serious mobbing and 31.3% of occasional mobbing,
with doctors more vulnerable from nurses. Also the upper the more highly educated
were victims of mobbing. This survey also used the Negative Acts Questionnaire-
Revised [25]. In accordance with those results is a study conducted in Bosnia and
Herzegovina; where over three-quarters of doctors declared they were exposed to
moral harassment, and with surveys in Turkey and Portugal, where non-specialist
doctors were exposed to moral harassment at a rate of 87.7% and 60% respectively
[5, 21]. In a survey conducted among primary health care workers in Turkey, 31.1% of
health workers declared having been victims of mobbing in the last one year with a
frequency of 1-3 times per year [26]. Lower rates were observed in hospital doctors in
the United Kingdom and Finland [5, 21]. With international evidence demonstrating
that in the healthcare sector the phenomenon of moral harassment is reinforced, but
on the other hand not properly evaluated by the victim due to the stress of survival
amidst the economic crisis and daily exposure to illness and death, these percentages
are particularly important [6, 21, 27, 28].

In another study from Turkey among healthcare professionals, half of the partici-
pants declared exposure to “mobbing behaviors for targeting reputation” and to
“mobbing behaviors for targeting occupational status” [29]. A qualitative study from
Greece among health professionals in a public hospital revealed that the mobbing
phenomenon was tangible and the abuse was mainly verbal and behavioral [30].

As far as gender is concerned, findings in literature are controversial [6, 20, 26, 31,
32]. In the present study, there was no statistically significant difference in NAQ-22
related to gender. A statistically significant difference was observed only in questions
referring to the individual’s intimidation about his/her personality, such as question 2
(Being humiliated or ridiculed in connection with your work), question 5 (Spreading of
gossip and rumors about you), question 7 (Having insulting or offensive remarks made
about your person), and question 16 (Being given tasks with an unreasonable deadline).
In the above-mentioned questions, women had a higher score than their male counter-
parts. Despite the fact that the present study does not present a statistically significant
difference in the NAQ-22 between the two sexes, those responses of female medical
residents should be taken under consideration and redefine the attitude towards female
doctors. A survey conducted in Turkey also revealed high rates of mobbing in females
doctors, participants with low income, and also workers from other provinces [33, 34].
On the other hand, a survey from Turkey in healthcare professionals from three differ-
ent cities included workers from private hospitals, state hospitals, university hospitals,
and other health centers revealed that the level of mobbing did not vary depending on
gender, but on the marital status and age. Singles and younger employees were
subjected to mobbing more than the married and older ones [35].
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In the international literature, there is a controversy about the relationship
between age and the occurrence of the phenomenon of mobbing [20, 36]. In Uruguay
40.4% of hospital employees reported being the victim of mobbing at least once a
week, with the majority being older and more highly educated [37]. In the current
study, there appeared to be a particularly higher NAQ score in the youngest doctors
(25-35-year-old). This pattern is in line with the study by Gavrielatos for physicians
[18]. Possible explanations may include that older medical residents have learned how
to handle similar incidents from their job experience or they are perpetrators them-
selves [38].

Regarding previous education, there was no statistically significant difference
between medical residents with a medical degree, MSc degree, or PhD in our survey.
A statistically significant difference occurred only in question 15 “Practical jokes
carried out by people you don’t get along with”, with the maximum occurring in the
case of people with an MSc degree. This finding is in part consistent with Gavrielatos’s
study, where doctors with an MSc or PhD seemed to be subject to higher mobbing
rates [18]. Other studies also demonstrated that the selected victims were often more
qualified than others [2, 39]. In Turkey healthcare professionals with a doctoral
education level were exposed more to mobbing than their colleagues with lower
education [40, 41].

In accordance, there is also a study conducted in Uruguay among hospital
employees. In this study, there was more prevalent mobbing among the employees
who had higher education [37].

According to the results of the present study, the highest rates of mobbing were
observed in the Surgical Sector (62.55), whereas in the Laboratory sector the lowest
(45.35). Issues of increased workload in connection with a lack of division of duties
and responsibilities in connection with management deficiencies of the Surgical Sector
are a possible explanation of these results. A strict hierarchical structure in an organi-
zation, combined with the ambiguity of tasks and lack of distinct responsibilities, may
intensify and fuel the phenomenon as tensions are favored. Another potentially
important parameter is the non-recognition of the efforts made by the employees,
resulting in frustration and loss of confidence [2, 6, 19, 38, 42-44].

There was no statistically significant difference with respect to years of being a
medical resident in this study. A difference was noted only in question 2 “Being
humiliated or ridiculed in connection with your work” where people with 2-5 years of
service (mean = 2.49) appeared to be more harassed than people with years of service
0-2 (mean=2.11) and 6-10 (mean = 1.30). This is in contradiction with the findings of
Gavrielatos [18] and Katsilaki [20], where those who accept very low levels of mob-
bing have more years of experience [18, 20, 45]. A cross-sectional study in a Malaysian
Public University Hospital, using the validated Malay version of the 23-item Negative
Acts Questionnaire—revised, revealed that workers in less than ten years were the
victims [46].

5. Conclusion: limitations

Given the devastating effects of mobbing on the individual and the organization,
management should take preventive and countermeasure acts [5]. Keeping the medi-
cal residents and Heads of the Sectors informed about the mobbing phenomenon is a
positive step to that direction along with recording the current situation. The phe-
nomenon of moral harassment requires immediate confrontation as the very high
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levels of mobbing observed should sound the alarm. In health care working environ-
ment hierarchies, respect is often related to power and status [47]. On the other hand,
respect should be related to “positive attitudes toward human worth” especially when
vulnerable individuals are involved. As far as medical residents are concerned, their
time, opinions and privacy should not be ignored [47]. Trust and job satisfaction
should build respect and professionalism [47].

Regarding limitations, the low response rate of the doctors in the completion of the
questionnaire, despite the assurances of the anonymity of the participants, has trou-
bled the investigators of this survey. Despite necessary explanations to the partici-
pants and the preservation of anonymity, the low response rate may have signaled
selection bias.

The interpretation of the results of relevant surveys should be based on the partic-
ular characteristics of the organization in which the study is conducted and the nature
of the work being done [3]. Comparing data with other research papers on the same
subject is difficult when there are not used the same measuring tools [7]. Finally, the
present research has a cross-sectional character, which on the one hand facilitates
sample selection from the general population, but on the other hand, it cannot give
information about the sequence of time or search for the cause of facts.
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Abstract

Post-traumatic stress disorder (PTSD) is a mental health condition and disorder
causing psychological deterioration triggered by terrifying events or traumatic
experiences either by experiencing or by witnessing it. Though many people have
common feelings, PTSD symptoms vary from one person to another. So it is strongly
recommended to focus on new diagnostic and therapeutic methods relying and
structured on a neurobiological dimension by collecting and processing neuroimag-
ing data. It is crucial to make a profound analysis of PTSD in terms of its ontological,
biological, developmental, psychological, and sociological aspects. Both with the
new treatment opportunities and involvement of in silico-based artificial intelligence
applications, new psychotherapy techniques and new discourses in digital media will
be possible. Within the scope of the study, ontological discussions are followed and
juxtaposed by Neuro-Biological Perspectives on Genomics and Epigenomics as well
as the clinical and neuro-imaginative perspectives and clinical overviews of PTSD.
Besides, the neuro-developmental views in the context of children along with adverse
childhood experiences (ACE) and their relation to PTSD are analyzed by emphasiz-
ing the significance of brain development. Sociological aspects of PTSD in the digital
habitus are collocated to develop unique therapy approaches that embrace sociological
perspectives of Information Society.

Keywords: PTSD, ontology, neurobiology, genomics, epigenomics,
neuro-imaginations, ACE, toxic stress, cyber violence and traumas

1. Introduction

Tsunami-like digital revolutions cause a sharp transformation of the world from
modern society to Information society that eventually changed the scientific para-
digms and approaches. Therefore, there appear several problems related to major
clinical problems. Similarly, there emerge gaps between the cathartic effect of clinical
interviews and therapeutic alliance. This gap also exists in the deeper understanding
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of the real experiences of the client and the help of the therapist. This chapter
discusses the new diagnosis and treatment opportunities of post-traumatic stress
disorder (PTSD) that appeared in stunning psychotherapy techniques and approaches
and the changing role of psychiatrists. Since the shift in society and technological
advancements doubles the burden of psychiatrists to a large extent, conventional
diagnoses and therapies for PTSD do not work properly. It seems inevitable that
recent developments and challenges surpass conventional approaches to PTSD that
can easily miss embracing the overwhelming realities that those people experience.

This study, therefore, aims to explore and exemplify new diagnostic and thera-
peutic approaches to PTSD cases by embracing the digital revolutions of society with
their novel implications and insights. To search for new working diagnoses and treat-
ment opportunities, PTSD issues are analyzed by different angles and multi perspec-
tives developed by certain disciplines. For Tarhan, the algorithm for the diagnosis and
treatment process of PTSD has three main dynamics—ontological, sociological, and
clinical (see Figure 1). These three dynamics are expanded by two more additional
dynamics. Recent research on genomics and epigenomics in neuro-biological per-
spectives along with clinical and neuro-imaging perspectives are presented that they
conglomerate new insights and implications for PTSD. They are explained in detail in
the second and third parts of the chapter, respectively.

The underlying reason for designing this chapter in five subsequent parts comes
from the need to shed some new light on PTSD from different angles. The latest
technological innovations in genomics, epigenomics in neuro-biological perspec-
tives, and clinical and neuro-imaging perspectives challenge the psychiatrists’ role as
they are expected to update their reference frames related to PTSD for diagnosis and

Post-traumatic stress disorder
(PTSD)

Ontological Sociologic m

- v &

Neurobiological Results: Functional Connectivity Disorder,
PFC, PPF & Limbic Pathways Dysregulation and Blockage of
their reconsolidation

- v -

Cognitive therapy Social and Family support

Rewiring and Enhancement of the Neuroplasticity

Tarhan N., 2021

Figure 1.
The algorithm for the diagnosis and treatment process of PTSD.
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treatment alternatives. Therefore, the study presents five interdisciplinary domains
that are correlated with each other thematically as they particularly aimed to answer
the question of what possible new approaches we have in terms of PTSD.

To pursue the goals mentioned above, the first part of the chapter starts with an
ontological discussion that analyzes PTSD in terms of epidemiology and existential
questions. In addition to those dimensions, the heavy impact of Coronavirus Disease
(COVID-19) on PTSD cases and its sociopolitical consequences are portrayed in detail.
This first part also throws a question as to whether post-traumatic growth is possible or
not. It underlines that ontological well-being should not be ignored as healthy mindsets
that eventually produce a healthy society. Ontological well-being and positive psychol-
ogy are given as the ultimate aims of the science that would work for the benefit of the
whole society counting PTSD patients. However, it is a challenging standpoint to offer
a therapy that can work for the whole society. In the PTSD context, if social psychiatry
utilizes cutting-edge approaches by wisely utilizing the technological advances of the
cyber era, the mental and social well-being of society can be reached.

The second part follows the ontological discussions with Neuro-Biological
Perspectives on Genomics and Epigenomics in PTSD. This part also discusses current
Genome-Wide Association Studies and current Epigenome-Wide Association Studies.
PTSD can occur at the organic, cellular, and molecular level due to the effect of an
external event such as psychological trauma, as well as inherited from generation to
generation. In PTSD, genetic and epigenetic studies are prioritized based on biologi-
cal research because they are promising in elucidating molecular functioning and
finding biomarkers. The goal of these studies is to lay the groundwork for new and
preventive treatments to ameliorate the symptoms and the disease. In this context,
there is current evidence for the potential of current genetic and epigenetic studies
from the biological risk factors of PTSD.

In a similar vein, the third part of the chapter portrays the clinical and neuro-
imaging perspectives and clinical overviews of PTSD. This part argues the practical
psychological treatments, such as neuromodulatory and neurobiological treatments.
This part presents the Post-Traumatic Stress Disorder Checklist for DSM-5 as a self-
report measure to evaluate the presence and severity of PTSD symptoms.

The fourth part expands the topic by adding the neuro-developmental perspec-
tive of PTSD, particularly in the context of children. Here, PTSD is analyzed by
emphasizing the significance of Brain Development. This part is followed by a
detailed explanation of adverse childhood experiences (ACE) and their relation to
PTSD.

The fifth and final part of the chapter reviews PTSD in its correlation to the
new paradigms and changes in Information Society. This part brings forward those
transformations of society and media that necessitate searching for new discourses
and alternative digital therapies for PTSD. Here, within the context of Attachment
Theory, this final part warns of the potential evil that is inherent in new media,
particularly in Digital Habitus and Dark Web. It would be wise to be cautious
toward the widespread acts of cyber violence. It highlights the significance of a new
emotional repertoire that can be identified as new types of traumas seen in digital
habitus. In conclusion, since new trauma types emerged on cyber platforms, the
mission and goal of social psychiatry are recommended to adopt these changes.
Therefore, keeping pace with these transformations is widening the job definition
of contemporary psychiatrists. Searching for new ways and counter activities to
prevent society from demonic sides of social media ultimately shaped the agenda of
psychiatrists.
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2. Ontological discussions

Trauma can be roughly defined as an event that threatens the physical and psy-
chological integrity of the person. However, the traumatic effect changes from one
person to another. While the death of a cat has a traumatic effect on some people, the
most severe war conditions do not have a traumatic effect on others. In the first step,
therefore, we need to find the underlying reasons for these discrepancies. Why do
these individual differences arise? It is worth explaining that the meaning ascribed
to the event or a philosophy of life that is not afraid of death has an anti-traumatic
effect.

Some basic information regarding the understanding of PTSD can be summarized
as follows—PTSD is one of the few disorders among the Diagnostic and Statistical
Manual of Mental Disorders (DSM) diagnostic categories regarding the etiology.
Therefore, it is relatively easy and unproblematic to diagnose a PTSD case. The
trauma mentioned there may appear in different situations and features. They can be
concrete, obvious, extreme, unusual, unexpected, unforeseen, etc. The fact that the
event’s cause is not obscure ensures that the discomfort it causes is both predictable
and fully comprehensible.

In the shock of the event, we can interpret cognitive blockage in many people as
the brain shutting itself off to mental stimuli due to excessive adrenocorticotropic
hormone (ACTH) and cortisol release. Later on, in other words, over-aroused state,
avoidance behavior related to the event, insomnia, re-experiencing (Flashback), hav-
ing nightmares are common symptoms. Even when awake, the person remembers the
traumatic event over and over. S/he continues to experience the event that happened
10 years ago as if it happened yesterday. Since s/he feels like s/he is reliving the event,
s/he tries to avoid the reminders.

Another definition of PTSD in DSM appears as follows: “The main feature of
post-traumatic stress disorder is to experience the event of actual or threatened
death, serious injury, or a threat to the physical integrity of the person, or the death
or threat of death of another person. Extremely traumatic experiences, such as
witnessing an event that poses a threat to one’ life, injury or physical integrity, or
learning that a family member or other relative has unexpectedly died or has been
killed by being exposed to violence, was seriously injured or is under threat of death
or injury. The development of specific symptoms following a source of traumatic
stress. The person’s reactions to the event in question are extreme fear, helplessness,
or horror” [1].

2.1 Epidemiology

Studies conducted with large populations affected by the devastating earth-
quake, wars, and involvement in concentration camps found PTSD development
risk between 20 and 50%. In one study conducted, data were analyzed from 26
population surveys in the World Health Organization World Mental Health Surveys.
A total of 71,083 respondents aged 18+ participated. The cross-national lifetime
prevalence of PTSD was 3.9% in the total sample and 5.6% among the trauma-
exposed [2].

The experience of trauma is by no means exceptional, with all of its disruptive,
jarring, deeply traumatic, intolerable, and “extremely terrifying, helpless, or terrify-
ing” qualities. Moreover, both the frequency of PTSD that develops after a traumatic
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event and the acute stress disorder that occurs immediately after the trauma is often
closely related to the threat to the person’s psychological integrity.

It does not seem possible to establish a relationship between the nature of the
trauma and the developing pathological picture that would require us to refer to the
importance and severity of the current trauma. Of course, we should also note that
different psychopathological conditions, such as post-traumatic depression and
substance abuse, can occur utterly independent of PTSD. So, when we consider all
these, we need to argue that the non-traumatic factors that determine the emergence
of PTSD are essential enough and need to be carefully investigated [3].

2.2 Existential dimension

It is the ontological and cultural dimension that does not attract much attention
from non-traumatic factors. Believing in and taking shelter in an unseen reality that
knows everything, controlling the existence of belief in God when they feel help-
less, powerless, and weak increases resilience to trauma. The conception of guardian
angels, the Holy Spirit, or absolute monotheism (Tawhid) can be mental-sheltering.
This approach, which changes our perceptions toward resilience, is also used in third-
wave psychotherapies (Mindfulness, Metacognitive therapies) [4].

When mainly dealing with why evil exists, the Theodicy discipline proposes that
it is significant to attribute more positive meanings to evil instead of ascribing it as
a punishment. For the Positive Psychology approach, perceptions can change in the
direction of endurance. Philosophers develop more or less similar ideas. Epicurus
alleges that the Gods do not interfere with the earth, so evil belongs to the Gods. The
motivation to enjoy is a sufficient measure for man. Giving the example of his famous
cave allegory, Plato declares that God is absolute good and this world is not real life.
While Kant says that evil has nothing to do with God, Leibniz claims that evil is for
the benefit of good. For Comte, if he cannot prevent evil, God is helpless.

Unlike all these thinkers mentioned above, existential philosophy accelerated
ferocious competition with the proposition that “God does not exist or cannot be
proven, man’s purpose is to seek self-interest and freedom in the world, and he must
be selfish.” As a result, many scholars, such as Nietzsche, Sartre, Kierkegaard, and
Dostoevsky, changed the purpose, meaning, and values of life formed by human
values in the name of hedonism and freedom. They even found Hegel and Kant to
be prescriptive. On the other hand, Karl Popper said that if there is no evidence in
epistemology, falsification is required. That is, it cannot be proven that God does not
exist. Analytical philosopher Alvin Plantinga, on the other hand, argued that evils are
necessary not because God does not exist but because God gives free will.

Heidegger, in 1966, accepted “time” as the most fundamental ontological category
in the philosophical field. Today, people emotionally become vulnerable to traumatic
experiences when existentialist philosophers Camus and Sartre defend absurdism by
saying there is no meaning in life. Positive psychology, for this reason, has tried to
fill the gap of this meaninglessness and meet the need to search for meaning. Today,
when metacognitive genes related to the search for the meaning of life are mentioned,
evidence has been sought against the approach of absurdism that reduces resilience to
trauma. Psychological well-being is discussed in subjective, relational, semantic and
temporal, and existential dimensions. The positive psychology literature confirms
the importance of psychological well-being for resilience, so ontological well-being
should not be ignored [5].
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Ontological well-being, apart from subjective well-being, is the evaluation of life.
Here, one’s own life as a project should be examined together within the contexts of
“past,” “future,” and “present.” The meaningful combination of past, present, and
future is the main focus of the evaluation of life [6].

People feel the need for a solid belief. The statement, “I believe, therefore I am,”
has been an area in which neuroscientists present their evidence [7, 8]. Being able
to connect to that feeling in situations that one cannot control and cannot afford is
considered in trauma therapies. For this reason, knowing the ontological dimen-
sion in the protection and prevention of PTSD and providing resilience training are
recommended by Seligman under the name of the PERMA model.

2.3 COVID-19 impact

According to the March 2021 news in New York Times, the increase of existential
questioning with the effect of social trauma globally draw our attention, particularly
to the establishment of “Ministries of Loneliness” in England and Japan and on the
search for solutions to suicide epidemics. The Ministry of Loneliness has an important
mission as the existential needs of individual members of society have to be truly met
by the systems. They can open new ways for the people who face trauma and allow
them truly benefit from the effects of new diagnostic and therapeutic approaches.
The existence of the ministry is highly significant, particularly in the case of the
suicide epidemic. It can prevent suicidal people’s feeling isolated and self-destructive
action.

For this reason, studies on reorganizing the meaning of life and lifestyle have
increased with the effect of social trauma. In a similar vein, Uskiidar University
Senate reflected their studies and published a manifesto on Earth Day on April 22,
2021, to increase the resistance of world societies to trauma after the Pandemic and
lead life toward the better tried to announce it globally. Uskiidar University here aims
to help people who had a traumatic experience on a wider scale.

2.4 Can trauma have sociopolitical consequences?

After the cold war, the world became unipolar. As a result, global trends toward
social justice have declined. Therefore, it is necessary to avoid the emergence of a new
wealth hostility and to minimize opportunity and income inequality. For this reason,
it is the right place to commemorate Marx and Engels together and talk about that
extraordinary passage from the Communist Manifesto:

“Wherever the bourgeoisie has taken over, it has put an end to all feudal,
patriarchal, rural relations. It has ruthlessly cut off the tangled feudal ties that
bind man to his ‘natural superiors,’ leaving no other bond between man and man
than pure self-interest, solid ‘cash payment. It has drowned the divine ecstasy of
religious bigotry, the chivalric spirit, and petty-bourgeois sentimentality in the icy
waters of selfish calculation. He has transformed personal dignity into exchange
value and has replaced the innumerable freedoms so hard-won with that single,
ruthless freedom, the freedom to trade. In short, it has replaced the exploitation
of hidden religious and political illusions with open, indecent, direct, and brutal
exploitation.”

What will close that trauma bracket is obvious—the struggle of the poor/
oppressed for liberation, equality, and freedom. Since the oppressed/poor are naked,

178



New Diagnosis and Treatment Approaches to Post-Traumatic Stress Disorder
DOI: http://dx.doi.org/10.5772/intechopen.104098

all organizations and ties have collapsed, they are alone and helpless; since there is no
light left for their hope, all ears to hear their voices are deaf [3].

2.5Is post-traumatic growth possible?

As the sociopolitical consequence of the trauma, the global justice movement for
worldwide peace must be initiated. We conducted a study in our field to turn trauma
into an opportunity and presented it to the scientific world as evidence. In April 2020,
6318 cases were screened in all provinces of Turkey on Pandemic Fears, Anxiety, and
Maturation, and there was a significant increase in six questions in the post-traumatic
growth scale [9]. The primary aim of this investigation was to understand whether
these findings are permanent after the Pandemic is over. These six questions are as
follows:

1. The priority of the things I care about in life has changed, 59%
2. My interest in spiritual issues increased, 49%

3.1 realized that I could handle the weaknesses, 56%

4.1 can accept the events as they are, 56%

5.1 started to give more importance to my social relations, 48%
6.1 understand the value of the things I have, 74%

As aresult, the causality relationship between Existence and Trauma draws
attention. In addition, although 2 years have passed since COVID-19, it continues to
force societies as a global social trauma. There are precursors to social crises that may
occur. Such as migration and increase in mental disorders as post-pandemic. The rise
of individual armament globally is worrying. We must find solutions so that there is
no new break and disappointment in humanity. In conclusion, within the scope of
this study;, it is decided to present the aforementioned global well-being manifesto
that will contribute to humanity’s search for meaning and solution. In addition to
this, it is lucid that the role of social scientists here plays a crucial role. For a better
world, media, social and political scientists and leaders take several factors into
consideration. Their function to lead to global peace and mental health is explained
further in part six.

3. Neuro-biological perspective
3.1 Focus on genomics and Epigenomics in post-traumatic stress disorder

Post-traumatic stress disorder (PTSD) is a multifactorial disease characterized
by structural, metabolic, and molecular changes in various brain regions and neural
circuits, such as the limbic system, hippocampal region, and prefrontal cortex (in
Figure 2), which regulate neurobehavioral functions [10]. Epigenetic and genetic cur-
rent studies are included in this section. PTSD can occur at the organic, cellular, and
molecular level due to the effect of an external event such as psychological trauma, as
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Figure 2.

Cfrrent candidate genes associated with different brain vegions and neuro-behaviors in PTSD [10].
Abbreviations: post-traumatic stress disorder (PTSD), catechol-O-methyltransferase (COMT), Cordon-Bleu
WH?2 Repeat Protein (COBL), Solute Carrier Family 6 Member 4 (SLC6A4), pituitary adenylate cyclase-
activating polypeptide 1 receptor (ADCYP1R1), Opioid-Related Nociceptin Receptor 1 (OPRL1), FK506 binding
proteins (FKBPS), Spindle And Kinetochore Associated Complex Subunit 2 (SKA2), Brain-Derived Neurotrophic
Factor (BDNF), Nuclear Receptor Subfamily 3 Group C Member 1 (NR3C1).

well as being inherited from generation to generation. In PTSD, genetic and epigenetic
studies are prioritized based on biological research because they are promising in
elucidating molecular functioning and finding biomarkers. The goal of these studies is
to lay the groundwork for new and preventive treatments to ameliorate the symptoms
that cause the disease. In this context, there is the current evidence for the potential of
current genetic and epigenetic studies from the biological risk factors of PTSD.
Thousands or even hundreds of thousands of single nucleotide polymorphisms
(SNPs) with a polygenic background are the genetic basis of PTSD according to
Genome-wide association study (GWAS) summary statistic [11]. Considering the
studies on twins with a traumatic history for hereditary dimensions, PTSD is inher-
ited from 30% males and 70% females, SNPs play a major role in this hereditary
process from women [12]. The heritability of PTSD following trauma has been
demonstrated, but biological variations have not yet been fully defined. Elucidating
the biological mechanisms underlying PTSD may contribute to a more accurate
diagnosis and development of swelling-specific treatment interventions. Among the
biological processes involved in PTSD and related conditions, this section focuses on
epigenetic and genetic mechanisms. Genomic and epigenomic studies in large groups
are valuable. Loci most recently examined in large-scale GWAS and Epigenome-wide
association studies (EWAS) became candidate biological markers for PTSD.

3.1.1 Current genome-wide association studies

Specific PTSD genetic variants that contribute to genetic studies have been
most extensively researched and are currently known in the monoaminergic neu-
rotransmission and hypothalamic-pituitary-adrenal (HPA) axis [13, 14]. The most
frequently studied serotonin transporter gene (SLC6A4) polymorphisms in the
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monoaminergic system were associated with PTSD and identified with a prevalence
of 45% in Europeans is the S allele frequency of SLC6A4. Association studies of
5-hydroxytryptamine 5-HT (SHTTLPR) and PTSD have been inconclusive, and a
recent meta-analysis of 12 studies found no evidence of association overall, but the S
allele was associated with PTSD in samples classified as having high trauma exposure
[15]. Nominally significant associations between PTSD symptoms and many neu-
rotransmitter-related genes, including 5-hydroxytryptamine (serotonin) 2A receptor
gene (HRT2A), Solute Carrier Family 6 Member 3 (SLC6A3), Dopamine Receptor D3
(DRD3), Neuropeptide Y (NPY) Cannabinoid Receptor 1 (CNR1), and Regulator of
G Protein Signaling 2 (RGS2) have been investigated [16-18].

One of the largest polymorphism studies of the Nurse’s Health Study II, which
included 845 PTSD cases and 1693 trauma-exposed controls, examined 3742 single
nucleotide polymorphisms (SNPs) spanning more than 300 genes, but no gene was of
clinical significance [19]. Meta-analysis and GWAS studies take an agnostic approach
to the discovery of risk loci by comparing the frequencies of hundreds of thousands
of SNPs and other genetic markers from the whole genome with those of controls, at
least an update five gene markers are promising, including Zinc Finger DHHC-Type
Palmitoyltransferase 14 (ZDHHC14), Parkinson Protein 2 E3 Ubiquitin Protein Ligase
(PARK?2), Kazrin, Periplakin Interacting Protein (KAZN), TMEM51 antisense RNA 1
(TMEM51-AS1), and Zinc Finger Protein 813 (ZNF813) [20-22]. The latest Military
cohort study (29,539 PTSD cases and 166,145 controls) reported that Zinc Finger
Protein 140 (ZNF140) is upregulated in blood, and Small Nuclear Ribonucleoprotein
U11/U12 Subunit 35 (SNRNP35) is downregulated in the dorsolateral prefrontal cor-
tex in Military PTSD [23]. Duncan et al. investigated strong evidence of overlapping
SNPs and multi-loci risk between PTSD and schizophrenia (from 20,730 individuals)
via 11 genome-wide case—control molecular genetic studies [24]. Chen et al. found
two loci including chr10_6953246_D and rs2311207 that were associated with the
severity of PTSD symptoms [25]. Other genome-wide significant loci were Ankyrin
Repeat Domain 55 (ANKRD55) (rs1595))2 and Zinc Finger Protein 626 (ZNF626) on
chromosome 19, moreover, the ANKRDS55 gene was also related to rheumatoid arthri-
tis and psoriasis that are additionally seen in patients with PTSD [26]. Maihofer et al.
also found loci on four genes: Gamma-Aminobutyric Acid Type B Receptor Subunit
1 (GABBR1), Forkhead box protein P2 (FOXP2), Family with Sequence Similarity
120A (FAM120A), and ADP Ribosylation Factor Guanine Nucleotide Exchange
Factor 2 (ARFGEF2) which had genome-wide significant (p < 5 x 107®) from African
American ancestry and the external Million Veteran’s PTSD [27]. Pooler also discov-
ered two SNPs; rs13160949 on chromosome 5 (p = 7.33 x 10~°) and SNP rs2283877
on chromosome 22 (p = 2.55 x 10~*) which have been firstly investigated in PTSD
[28]. SNP rs267943 is located on chromosome 5 in the intron of the death-associated
protein 1 (DAP1) gene had the strongest association from 396 chronic PTSD patients
(Thai Tsunami survivors) and 457 controls [29]. Large-scale genome studies have
identified heterogeneous and numerous SNPs and genes at multiple loci. Successful
polygenic prediction models can be discovered in the future by increasing the number
of current and large-scale studies. Current candidate genes associated with different
brain regions and neuro-behaviors in PTSD are given in Figure 2.

3.2 Current epigenome-wide association studies

To better observe the Gene-Trauma Correlations in PTSD, epigenetic studies are
also important to investigate the effects of environmental factors. Epigenome-wide
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association studies (EWAS) have identified epigenetic mechanisms for PTSD due
to alteration of gene expression modifications without changing the genetic code.
Epigenetic studies are carried out due to traumatic memory in the hippocampal
region, frontal cortex associations, and extreme fear in the limbic system. An impor-
tant regulation of gene function and phenotypic expression occurring in the under-
standing of PTSD occurs at the level of epigenetic regulation. Epigenetic changes
include DNA methylation, histone modifications, and non-coding RNAs.

Animal research generally suggests that stress-induced epigenetic modification
following environmental stress may affect stress-response functions as mediated
by gene expression, HPA axis. Epigenetic factors, such as DNA methylation, have
been shown to modulate the influence of the environment on gene expression [30].
McNerney et al. showed that the hippocampal volume/glucocorticoid receptor (GR)
gene methylation interaction is an indicator of PTSD symptoms in 67 Veteran Patients
[31]. Although animal and small sample epigenetic studies give clues about multiple
genes and analysis, a major challenge for these studies is controlling the wide variety
of stress factors that subjects are exposed to throughout their lives, and also they must
be significant in EWAS measures. Hjort et al. reported that offspring of 72% of 117
mothers with PTSD had higher cortisol levels and differential methylation in candi-
date genes [NR3C1, 5-Hydroxytryptamine Receptor 3A (HTR3A), and BNDF] but the
level of methylation differences did not reach epigenome-wide corrected significance
levels [32]. Recent Epigenome-wide meta-analysis of military and civilian PTSD
reported low DNA methylation in the four CpG regions of the Aryl-hydrocarbon
repressor (AHRR) from blood DNA samples of 1896 PTSD patients [33]. Epigenetic
meta-analysis of civilian PTSD (545 study participants) also found differential meth-
ylations in two CpG sites including NRG1 (cg23637605) and HGS (cg19577098) [34].
Interestingly, Yang et al. conducted two new different epigenetic biotypes for PTSD
(G1 and G2). The G2 biotype has been associated with an increased risk of PTSD.
The G1 biotype had higher polygenic risk scores and higher DNA methylation [35].
Logue et al. reported an epigenome-wide significant association with cg19534438 in
the gene G0S2 (G0/G1 switch 2) and replicated it in other military cohorts. Although
cg04130728 in Carbohydrate Sulfotransferase 11 (CHST11) had no genome-wide
association, was significantly associated with PTSD in brain tissue (mostly prefrontal
cortex) [36]. A longitudinal epigenome-wide association study identified three
epigenome-wide significant CpGs, the intergenic CpG ¢g05656210 and Mitotic Arrest
Deficient 1 Like 1 (MAD1L1) (cg12169700) and HEXDC (cg20756026).

Interestingly, cg12169700 was located within the same linkage disequilibrium
block as a recently identified PTSD-associated (rs11761270) SNP in MAD1L1 [37].
In a meta-analytical review by Wolf et al., sex and immunity were strongly associ-
ated with the age of DNA methylation. However, they noted the lack of research
into the underlying biological mechanisms [38]. In a multi-ethnic meta-analysis
study (30,000 PTSD cases and 170,000 controls), non-coding RNAs such as Long
Intergenic Non-Protein Coding RNA 2335 (LINC02335), microRNA 5007 (MIR5007),
transcribed ultra-conserved region 338 (TUC338), (Long Intergenic Non-Protein
Coding RNA 2571) (LINC02571), Long Intergenic Non-Protein Coding RNA 458
(LINC00458), microRNA 1297 (MIR1297) and Long Intergenic Non-Protein Coding
RNA 558 (LINC00558) and PARK?2 gene are involved in dopamine regulation, is
associated with PTSD [20].

These studies support epigenetic differences in those with PTSD but it is also
difficult to understand how persistent epigenomic changes affect a person’s response
to a traumatic event, and specifically to the molecular landscape of the brain. For this
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reason, it is inevitable to encounter multiple epigenetic effects in many parts of the
brain and that these have not yet found their place in translational medicine. Current
epigenetic studies are focused on research on blood DNA, and analysis of postmortem
data from different brain regions can be used to understand how epigenetic regula-
tion works in PTSD at a circuit, brain region, or whole-brain level [10]. Consequently,
since the biological studies of PTSD are heterogeneous, it has not yet taken its place

in translational medicine for a definitive diagnosis. More research with larger sample
groups is needed in the biological diagnosis and treatment of PTSD.

3.3 Neuro-biological perspective
3.3.1 Fear and stress network in animal models

The paucity of human studies investigating the neurobiological mechanisms of
PTSD mirrored the understanding of this disease in animal models. Dysregulations
of fear and stress-focused inflammatory responses detected in various brain regions
have emphasized the importance of central nervous system centers that regulate fear
memories (i.e., amygdala) and in response to acute or chronic stress response
(i.e., the hypothalamus) since it began to be detected in PTSD patients. While animal
studies continue to investigate fear-related processes for the amygdala, the medial
prefrontal cortex (mPFC) and the hippocampus, interactions of the lateral (LA)
(acquisition of fear and extinction concerning learning) and central nuclei (CeA)
(behavioral expression of conditional fear) of the amygdala’s nuclei regulating the
inhibitory and excitatory effects of fear have been identified [39]. Connections
between the hippocampus and the amygdala, particularly the LA, appear to be
essential for the acquisition and reinforcement of contextual fear. At this point, it
is thought that the somatosensorial projection of the hippocampus to the amygdala
triggers contextual fear memory and may trigger fear-related learning through the
LA nucleus. In addition, other evidence suggests that projections from the hippo-
campus to the mPFC can innervate neurons in the prelimbic (PL) and infralimbic
(IL) regions that are active during fear and stress in animal models. PL and IL regions
were important by creating neuronal potentials after the mPFC learned stress and
conditioned fear on rodents, especially PL activity is responsible for regulating fear
while its expression [40]. For instance, Richter-Levin developed a PTSD model in
which animals are conditioned to pair a water-associated zero maze (WAZM) with
underwater trauma that might be related to Amygdala LA and CeA nuclei. The
remainder of underwater trauma rather than swimming stress, additional evidence
of increased ERK phosphorylation (pERK) in the ventral dentate gyrus and basolat-
eral amygdala [41]. Considering animal models of electrocution, this model is used
more in learning and memory mechanisms than in PTSD, although it is associated
with contextual reminders of trauma (associative fear) and ambiguous stimuli in a
new setting (non-associative fear). Likewise, single long-term stress patterns were
associated with neuronal apoptosis and dysregulation of autophagy in the hippocam-
pus, amygdala, and prefrontal cortex (PFC), consistent with the findings in PTSD
patients in terms of neurobiological background [42]. The social and psychological
stressors animal model was mostly used for the PTSD behavioral measurements.

In contrast, the social defeat stress (SDS) model was associated with optogenetic
modulation of neuron projections to/from the ventromedial prefrontal cortex,
ventral tegmental area, nucleus accumbens, and dorsal raphe nucleus in parallel with
the PTSD clinic. Interestingly, amygdala-mPFC neuroadaptation was discovered in

183



Stress-Related Disorders

resting-state functional magnetic resonance imaging (rsfMRI) findings from Long-
Evans rats exposed to the cat collar in predator-associated animal models [43].

3.3.2 Neurochemical and synaptical background

Serotonin (5-HT) is an important neurotransmitter for PTSD, targeting
GABAergic neurons in response to fear-related acute stress in the amygdala, hippo-
campus, and ventromedial prefrontal cortex (vmPFC) regions. Clinical and animal
studies have shown that symptomatic reduction associated with the use of antide-
pressants and/or anxiolytics in the treatment of PTSD is associated with stimulation
and interaction of 5-HT1A, 5-HT1B, and 5-HT2A or 5-HT2C receptors. Sullivan et
al. demonstrated positron emission tomography (PET) results of PTSD-like animals
found higher 5-HT1A neuronal binding in all brain regions except the hippocampus
and higher serotonin concentration in raphe nuclei compared to the healthy group
[44]. Murrough et al. showed low 5-HT'1B receptor density in the amygdala and
anterior cingulate cortex (ACC) in PTSD patients [45]. The majority of the overactive
noradrenergic activity associated with PTSD is due to the interaction of peripheral
catecholamine (epinephrine, norepinephrine, and dopamine), transporter and
receptor systems. In an animal and replicated study in humans, the high synaptic
activity of norepinephrine (NE) in PTSD patients was detected in PFC projection
areas. NPY also inhibits NE release and is found in high concentrations in the hippo-
campal and amygdala regions, it is associated with the projection of emotional values
to memory and plays a role in the neurobiology of PTSD. Although intranasal NPY
treatment reduces symptoms in many animal models of PTSD, efforts to develop NPY
receptor-related pharmacological agents have failed [46]. Glutamate is an integral
part of the learning, memory, and plasticity process. The glutamatergic system is
studied as ionotropic and metabotropic. The PFC is transferred from the other to the
amygdala and the bases of the whole brain regions to the amygdala are transmitted
by glutamatergic contents and abnormal glutamate levels in PFC and N-methyl-
D-aspartate (NMDA) receptor density in the hippocampus that is associated with
synaptic plasticity underlying learning and memory, also have been reported in acute
stress animal models. Especially metabotropic glutamate receptors have related with
PTSD symptoms, high glutamate levels in the lateral temporal cortex and lower levels
in ACC have been demonstrated. Research is ongoing that injection of subanesthetic
doses of ketamine into rat brains increases glutamatergic neuronal activity in the PFC,
which NMDA antagonists trigger learning and fear-related plasticity when examin-
ing the link between the glutamate system and dissociative symptomatology. Animal
studies have shown that ketamine administration increases glutamate neurotransmit-
ter levels and thus stimulates BDNF signaling, neurogenesis, and synaptogenesis [47].
GABA plays an important role in spatial and long-term memory, and directly in fear
memory, in relation to neurogenesis in the hippocampal region. Fang et al. reported
increased dysregulation of anxiety and fear memory with increased active GABAergic
neurons in the CeA region of the amygdala in the single prolonged stress (SPS) animal
model [48]. Behind the neurobiological mechanisms of PTSD, neuronal cell mem-
brane damage due to stress and fear has also been researched. This damage is usually
caused by oxidative stress-related free radicals (reactive oxygen species, for example,
nitric oxide, glutathione, and hydrogen peroxide) damage to the cell membrane.

In a recent study, Michels et al. found high higher levels of y-amino butyric acid
GABA and glutathione in PTSD patients via single-voxel proton magnetic resonance
spectroscopy (MRS) in the dorsolateral prefrontal cortex (DLPFC) and ACC [49].
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PTSD is also related to abnormal activity of the dopaminergic system, which has a
mesolimbic pathway that is related to fear conditions and high plasma dopamine
concentration was reported in PTSD patients. However, the dopamine metabolism
of PTSD is unclear, so the genetic background is more studied. Most of these neu-
robiological explanations are accompanied by synaptic losses underlying PTSD.

The clinical behavioral reflections (i.e., social disinhibition, apathy, attention and
memory disorders, etc.) of these synaptic losses in various parts of the brain are tried
to be explained. As a result of stress, disruption of intracellular signaling may result
in a decrease in glutamate receptors and shrinkage of dendrite horns in postsynaptic
neurons. The synaptic degeneration hypothesis is the basis of many neurodegenera-
tive psychiatric disorders. Results of a postmortem pilot study reported that PTSD
patients were immature, as the dendrites evaluated in vmPFC tissues were smaller

in their spines compared to the control group [50]. In addition, neuroimaging stud-
ies conducted in PTSD were associated with volumetric and neuronal connectivity
deficiencies in cortical areas and their resulting loss of cognitive functions in PTSD
clinics. In particular, losses in dendritic connections are predominantly in hippocam-
pal regions associated with neuroplasticity, resulting in chronic or acute stress-related
learning disabilities. In short, the perspective on neuroplasticity has been developed
by investigating neurochemical and receptor interactions in various brain regions

of PTSD. In this context, antidepressants used clinically for PTSD may contribute

to clinical improvement by promoting synaptic plasticity with this neurobiological
infrastructure. In addition, inferences about synaptic connectivity based on neuro-
imaging methods are still unclear but may reveal various risks. Due to the limited
knowledge about the neurobiology of PTSD, the inadequacy of the findings from
animal stress models for the pathophysiology prevents us from making definite con-
clusions about the clarity of the applications for the clinical treatment of this disease.
As aresult, PTSD has been scientifically investigated with behavioral consequences
related to neurobiological, genetic, and epigenetic, literature discussions continue
especially in terms of both neuroscientific and clinical aspects. The importance of
neurochemical, biological, and brain-regional neurologic interactions in human and
animal models remains a mystery, and further studies need to unlock this mystery.

4, Clinical overview of PTSD

A cluster of psychiatric symptoms that persist for more than 1 month following a
trauma, causing distress or a decrease in functionality in social, occupational, or other
important areas of life is called PTSD [51].

Trauma content: There is actual or intimidating death, serious injury, or sexual
assault. The person may have experienced this event directly and witnessed it. It may
be the death of a family member or friend or learning that he or she has experienced
trauma with a high probability of death. Persistent encounter with the adverse conse-
quences of traumatic events (occupational exposure).

What happens? Recurrent involuntary distressing memories of traumatic events
and recurrent distressing dreams involving these memories. Feeling as if traumatic
events are recurring, dissociative reactions. Experiencing excessive or extended
distress or physiological responses at exposure to stimuli that symbolize or evoke
traumatic events.

What are the avoidance behaviors? Efforts to avoid and avoid distressing memo-
ries, feelings, and thoughts associated with the traumatic event. Avoidance or efforts to
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avoid people, places, conversations, activities, objects, and situations that may evoke
distressing memories, feelings, and thoughts associated with the traumatic event.

What is observed in cognitions and mood following the trauma? Inability to
remember the trauma, Negative beliefs, and expectations about self, others, or the
world; Blaming self or others about the cause and consequences of the traumatic
event, Persistent negative emotional states (e.g., fear, horror, anger, guilt, and
shame); Decreased interest and participation in important activities; Feelings of
detachment or alienation from others; Inability to constantly experience positive
emotions (such as happiness and love).

What are the changes in arousal and the reactions? Verbal or non-verbal aggres-
sive, angry behavior toward people or objects, outbursts of anger; Acting without
restraint or engaging in self-destructive behavior; being alert all the time; Exaggerated
startle response: It occurs in 88% of patients. Increased heart rate, greater skin con-
ductance responses, and slower skin conductance in response to startling stimuli are
well-defined findings [51, 52]. Focusing difficulties: The reason for the decrease in
attention resources is the basic loss of sensory mechanisms before attention [52]. The
dissociative subtype emphasizes a closure or blunted response to traumatic stressors
characterized by dissociation [51-53]. The person constantly or recurrently experi-
ences one of the following symptoms in response to the triggering factor:

1. Self-alienation (depersonalization): persistent or recurrent experiences in which
the person feels detached from his mental processes or body, looking at them as
if he were an outside observer (e.g, the sensation that he is in a dream; the sensa-
tion that he or his body is unreal, or that time is running slowly).

2. Unreality (derealization): persistent or recurrent experiences of feeling that the
world or environment around the person is unreal or somewhat distorted).

What is Delayed Onset PTSD? If the symptoms are not fully appeared at least
6 months after the traumatic event (even if some symptoms start in a short time), it is
called delayed-onset PTSD.

4.1 Diagnosis

In the face of severe stress, information processing is impaired, and it is not
possible to resolve the traumatic event. An unintegrated traumatic experience can
be easily aroused and affect daily life. Painful experiences cannot be suppressed
or excluded. In experiences recorded with anxiety/fear, stimuli that stimulate one
of the emotion-thought elements activate all of them. This general arousal and the
unorganized cognitive processing behind it are considered as the source of symptoms,
such as arousal, memory disorders, and impulsivity in PTSD. The individual who
encounters the trauma first experiences confusion. This unprepared/unconditioned
situation changes in the next step. By using the lived experiences before the trauma,
the trauma is perceived as if it had been encountered before. The same emotional and
physical reactions are given in the previous cases. This is a highly learned behavior.
However, since this behavior is not suitable for the new situation, it is not an appro-
priate response and the answers become complex. Increasing confusion also increases
anxiety. To diagnose PTSD, valid, objective/empirical methods other than previous
trauma have not been defined. The diagnosis depends on the clinical interview.
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The use of check-lists without recourse to clinical interviews may lead to the loss
of significant clinical information that may be essential in the holistic provision of
therapy and clinical care. To be diagnosed with PTSD, an adult must have all of the
following for at least 1 month after a traumatic event: At least one re-experiencing
symptom, one avoidance symptom, two arousals, and reactivity symptoms, and two
cognition and/or mood symptoms.

The Post-traumatic Stress Disorder Checklist for DSM-5 (PCL-5) is a self-report
measure to evaluate the presence and severity of PTSD symptoms (Table 1).

4.2 Factors facilitating the occurrence and persistence of PTSD

Inability to explain and share the effects of trauma, severity, and frequency
of dissociative reactions during or immediately after trauma, childhood physi-
cal abuse, genetic predisposition, family history of psychopathology and PTSD,
being a woman, excess physiological response during the traumatic event, acute
stress disorder and early PTSD symptoms, previous psychiatric disease history, low
socioeconomic level, and low education level, temporal intensity, and duration of
trauma, memory disorders, soft neurological signs, low IQ, childhood attention
deficit hyperactivity disorder symptoms are the factors related with increased risk or
chronicity of PTSD [52].

PTSD is associated with many comorbidities besides causing disability on its own.
Major depressive disorder, generalized anxiety disorder, alcohol and substance use
disorders can be listed as the main comorbid conditions. The high-stress level accom-
panying PTSD increases the risk for many systemic diseases, such as hypertension,
diabetes, and asthma [55].

One of the important comorbidities of PTSD is a borderline personality disor-
der. Borderline personality disorder causes the person to become prone to experi-
encing traumatic events by distorting the perception of risk. On the other hand,
PTSD symptoms deepen the loss of functionality associated with a personality
disorder.

4.2.1 Acute and chronic PTSD

If PTSD symptoms are present within 3 months following the trauma, it is defined
as acute PTSD; and if symptoms persist for more than 3 months, it is defined as
chronic PTSD [55].
4.2.2 Complex PTSD

PTSD is single-event trauma from traumatic experiences, such as rape, physical
assault, or war. However, the traumatic event might be prolonged chronic victimiza-
tion, such as interpersonal violence. Over time, chronic traumatization, often of an
interpersonal nature, such as multiple and/or long-term developmentally negative
traumatic events, came to be used to describe the term “complex trauma” [56].

4.2.3 Course and prognosis

The clinical course and outcome of PTSD vary depending on the factors before,
during, and after the trauma. The nature of the symptoms observed after trauma,
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In the past month, how much were Not Alittle Moderately Quite Extremely
you bothered by: atall bit abit

1. Repeated, disturbing, and unwanted 0 1 2 3 4
memories of the stressful experience?

2. Repeated, disturbing dreams of the 0 1 2 3 4
stressful experience?

3. Suddenly feeling or acting as if the 0 1 2 3 4
stressful experience were actually

happening again?

4. Feeling very upset when something 0 1 2 3 4
reminded you of the stressful

experience?

5. Having strong physical reactions 0 1 2 3 4

when something reminded you of the
stressful experience?

6. Avoiding memories, thoughts, 0 1 2 3 4
or feelings related to the stressful

experience?

7. Avoiding external reminders of the 0 1 2 3 4
stressful experience?

8. Trouble remembering important 0 1 2 3 4
parts of the stressful experience?

9. Having strong negative beliefs about 0 1 2 3 4
yourself, other people, or the world?

10. Blaming yourself or someone else 0 1 2 3 4
for the stressful experience or what

happened after it?

11. Having strong negative feelings, 0 1 2 3 4
such as fear, horror, anger, guilt, or

shame?

12. Loss of interest in activities that 0 1 2 3 4
you used to enjoy?

13. Feeling distant or cut off from 0 1 2 3 4
other people?

14. Trouble experiencing positive 0 1 2 3 4
feelings

15. Irritable behavior, angry outbursts, 0 1 2 3 4
or acting aggressively?

16. Taking too many risks or doing 0 1 2 3 4
things that could cause you harm?

17. Being “super alert” or watchful or 0 1 2 3 4
on guard?

18. Feeling jumpy or easily startled? 0 1 2 3 4
19. Having difficulty concentrating? 0 1 2 3 4
20. Trouble falling or staying asleep? 0 1 2 3 4

Criterion B (1-5)—at least one >2 Criterion C (6-7)—at least one >2 Criterion D (8-14)—at least one >2 Criterion
E (15-20)—at least one =2.
Mild 0-20; Moderate 20-40; Severe 40—60; Extreme 60-80.

Table 1.
The PTSD Checklist for DSM-5 (PCL-5) [54].
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the prognosis of the disease, or the information obtained from follow-up studies
conducted at different periods makes it difficult to define a specific clinical situation
for the course of the disease. PTSD starts when trauma is encountered or within the
next few years, symptoms increase in the next few years and continue by drawing a
plateau. Symptoms may fluctuate over time and intensify during stressful periods.
Approximately 30% of patients show complete improvement, 60% have mild to
moderate symptoms, and 10% have symptoms that remain unchanged or worsen.

It is common for those who benefit from treatment to reappear after years of being
exposed to a serious stressor.

4.3 Neuroimagination studies

Several neuroimaging studies have been implemented to investigate the patho-
physiology of PTSD. Some symptoms associated with PTSD are related to changes
in brain structure and function [57]. Brain regions implicated in the development of
PTSD include the hippocampus, amygdala, and medial prefrontal cortex [58].

Advanced neuroimaging techniques contributed to our understanding of the pos-
sible pathophysiology of PTSD. The results of neuroimaging studies point to the impor-
tance of the hippocampus in PTSD. Exposure to chronic stress results in disturbances in
memory function and neural damage to the hippocampus. The HPA axis controls stress
response in the body by producing cortisol. The neural damage might be related to high
levels of glucocorticoids, changes in serotonergic function, inhibition of neurogenesis
in the hippocampus, or inhibition of brain-derived neurotrophic factors [59].

The magnetic resonance imaging (MRI) studies in PTSD consistently revealed
reduced hippocampal and inferior temporal cortex volumes. The decreased volume
of the inferior temporal cortex was inversely correlated with anxiety levels in PTSD
[60]. Other neural structures often implicated in the pathophysiology of PTSD
include the amygdala and prefrontal cortex. Amygdala is the integrative center for
emotions, emotional behavior, and motivation. Functional magnetic resonance
imaging (fMRI) studies with PTSD patients present increased activity in the amyg-
dala in response to threat stimuli compared [57]. However, investigation of a large
sample of nearly a hundred PTSD patients was characterized by reduced amygdala
volumes [61].

Several methods have been used to study the pathophysiology of PTSD. Many
neural networks and pathways that play a role in PTSD have been revealed, and these
pathways can be studied in-depth due to the advances in techniques for neuroimaging.

4.4 PTSD treatment strategies

PTSD is associated with functional impairment and comorbidity. Therefore,
early diagnosis and appropriate treatment are essential in PTSD. Existing treat-
ment guidelines for the treatment of PTSD disorder generally aim to—reduce PTSD
symptoms or achieve remission, loss of diagnosis, treatment of comorbid medical
and psychiatric diseases, improvement of quality of life, correction of impairment
in functional areas, return to work or duties. Treatment guidelines include psycho-
logical, pharmacological, and neuro-modulatory treatments [55]. However, a major
limitation must be recognized: the current therapies described for PTSD are based
on western cultures and modern technologies, and many of these approaches do not
easily apply to rural communities in low- and middle-income countries. Clinicians
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or psychotherapists should, therefore, adopt psychotherapeutic strategies that are
appropriate to the cultures in which they work.

4.5 Pharmacological interventions

It includes the use of various psychotropic drugs to target the core symptoms
of PTSD. Medications that target key symptoms of PTSD, including intrusions,
avoidance, negative changes in cognition and mood, and changes in arousal and
responsiveness, include selective serotonin reuptake inhibitors, serotonin and norepi-
nephrine reuptake inhibitors, atypical antipsychotics, B-blockers, and sleep medica-
tions (e.g., a-blockers, nabilone, hypnotics). Pharmacological treatments include
antidepressants (e.g., sertraline), antipsychotics (e.g., risperidone), anticonvulsants
(e.g., topiramate), hypnotics (e.g., zopiclone), and mood stabilizers (e.g., lithium),
mood stabilizers; adrenergic agents; benzodiazepines; and other pharmacological
agents [55].

Selective serotonin reuptake inhibitor (SSRI) stands out among pharmacological
treatments because it is effective in most PTSD symptoms, easy to use, and has low
side-effect profiles. They are the most valid and widely used drugs for the treatment
of re-experiencing, avoidance, emotional blunting, and hyperarousal symptoms.
SSRIs have been found to be effective in PTSD in double-blind, placebo-controlled
randomized trials.

Mood stabilizers have the effect of reducing the sensitization of the limbic system,
which develops in the first weeks and months after the traumatic event. Lamotrigine
was found to be effective in re-experiencing and avoiding symptoms of PTSD. Studies
are reporting that lithium, valproic acid, carbamazepine, oxcarbazepine, and gaba-
pentin are effective. It has been found that propranolol, a beta-blocker, has positive
effects on nighttime nightmares, remembering repetitive anxiety-provoking situa-
tions, jumping, sleep disturbances, and self-esteem.

4.6 Psychological interventions

Psychological treatments for PTSD are mainly in the form of cognitive-behavioral
therapy. Cognitive processing therapy, trauma-focused cognitive behavioral therapy,
and long-term exposure are largely within the framework of cognitive and behavioral
therapy. Among the Cognitive Behavioral Therapies, especially Exposure Therapy
and Systematic Desensitization techniques are successful in trauma treatment. In both
techniques, it is aimed to desensitize the person and gradually reduce the traumatic
effects by enabling the person to face the images and situations related to the trauma
in a systematic and controlled manner.

Interpersonal psychotherapy was also found to be promising in recent research.
Interpersonal psychotherapy is a form of attachment-based therapy. The patient is
shown his / her own needs, and the support he/she needs. The client is taught how to
get the support he/she needs from those around him/her. Thus, he/she will be able to
recognize the attachment needs that have become active due to the trauma and will be
able to provide appropriate social support for himself/herself.

During the traumatic event, the individual is exposed to intense fear and anxiety.
The traumatic event cannot be processed by the brain as it should. The traumatic
memory, which cannot be processed adequately and appropriately, disturbs the
individual over time. Eye Movement Desensitization and Reprocessing (EMDR),
developed by Shapiro and used in the treatment of PTSD, activates both halves of the
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brain through two-way eye stimulation and ensures healthy processing of the trau-
matic memory. With the EMDR method, the traumatic memory with high emotional
intensity for the individual loses its vitality and the individual’s hypersensitivity
disappears.

4.7 Neuromodulation interventions

Neuro-modulatory treatments are viable treatment options for many psychiatric
disorders. After U.S. Food and Drug Administration (FDA) approval of transcra-
nial magnetic stimulation (TMS) as an option for treating depression, researchers
also tried to use repetitive transcranial magnetic stimulation (rTMS) for depres-
sive symptoms of PTSD [62]. rTMS and transcranial direct current stimulation
(tDCS) are frequently employed as adjunctive options to pharmacotherapy for the
treatment of several psychiatric disorders including PTSD. Several studies also
investigated the potential of rTMS and tDCS in the treatment of PTSD to decrease
the overactivity of the amygdala. The results of the studies revealed that both
high-frequency and low-frequency rTMS can significantly reduce PTSD symptoms.
r'TMS may, therefore, be an effective add-on treatment option for treatment-
resistant PTSD [63].

Deep TMS is a drug-free and non-surgical intervention, it does not require
anesthesia. During the application, the patient is awake and conscious. The target
area in the brain is physically stimulated by sending magnetic pulses under the skull
with a mechanism placed in the skull. Thus, neurons working with electrical activity
are activated by magnetic stimulation. It has been reported that recalling traumatic
memories with activation and talking about it in the presence of an expert signifi-
cantly reduces the burden of trauma.

The treatment method, which is based on the electrical processing of the data of
the brain and bodywork and presenting it as feedback to the person, is called neu-
robiofeedback training. Thus, the patient learns to consciously control his/her own
brain activity and bodily functions, such as breathing, muscle tension, and heart rate.
Promising results are obtained in PTSD with the use of neurobiofeedback together
with pharmacotherapy and psychotherapies.

5. Neuro-developmental perspective of PTSD

Human development starts from conception and continues until the end of life.
Along this developmental pathway, earlier years witness the highest speed and
the most complex changes. Moreover, recent neurological research studies have
concluded that the human brain is the fastest developing organ in the first years of
life. Not only physically that the child’s brain reaches its almost full size by age four,
but also by making almost 700 million snaps connections every second completing
at least 80% of its functioning capacity. This makes neurological development the
most decisive developmental process in the early years [64]. It also points to the
fact that ACE become the major cause of long-term emotional problems, including
PTSD.

Worldwide, children are often exposed to serious traumatic events, such as war,
displacement, famine, and violence, that all disrupt a child’s secure family structure
and lead to long-term stress. Mental health problems affect around 10-20% of the
child population worldwide [65]. Trauma is common in children and adolescents
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and may lead to PTSD. PTSD refers to maladaptive responses to at least one severe,
threatening event (serious injury, threatened death, or sexual violence) by DSM-5,
and the stress response, emotion regulation problems, and threat learning are indi-
cated as common diagnostic symptoms of PTSD are; intrusion, avoidance, negative
alterations in cognition and mood and arousal [66]. These cognitive symptoms have
led researchers to examine the neurodevelopmental dimension of PTSD in the light of
neuroscience studies.

According to the recent neurodevelopmental research results psychological as
well as physiological responses to traumatic events such as being unable to bond with
primary caregiver might lead to trauma having a long-term neurological impact on
a child’s psycho-social development and neurological functions [67, 68]. Such psy-
chological problems, referred to as PTSD, are often associated with multiple psycho-
social problems ranging from delinquency, poor academic performance to, alcohol
and substance abuse, and even to suicidal attempts. Moreover, children exposed to
traumatic events will have emotional, social, and physical developmental problems
later in life [69]. It was observed that children exposed to traumatic events performed
lower performance on cognitive and intellectual abilities than the children without a
diagnosis of PTSD [70]. Besides, according to research results verbal and nonverbal
intellectual capacity, mean IQ scores, language delay, sensory processing, memory,
aggressive behavior, visual processing, affect, and behavior problems can be seen in
children [71].

Neuroimaging research with PTSD indicates both functional and structural
abnormalities in the front limbic area responsible for emotion regulation and threat
processing. Such as decreased gray matter volume in ventromedial prefrontal and
dorsal anterior cingulate cortex seen in structural analyses and hyperactivation of the
insula, amygdala, and mid anterior cingulate cortex, smaller frontal-occipital circum-
ference seen in functional analyses [72, 73]. Both structural and functional differ-
ences are also observed in the prefrontal cortex and limbic system (hippocampus and
amygdala). Therefore, memory, emotion and excite function problems may accord
exposure to stress [74].

5.1 Brain development

Most recent scientific studies on brain development reveal the fact that early
experiences shape the architecture of a child’s brain having a long-term impact on a
child’s social and emotional well-being [1]. A child’s social, cognitive, and emotional
development is heavily dependent on the quality of interaction between child and
“significant” adult (e.g., mother, father. Caregiver. whoever s/he is bonded with).
Neurodevelopmental studies claim that bonding problems and parenting inconsisten-
cies might cause long-term mental health problems [75]. Although, the first years are
critical for life-long success and healthy physical and mental development for the rest
of their life, having a baby makes a significant change in the lives of parents. Lower
stress of families is associated with lower stress levels and normal brain development
in children [76].

Neurological development of the brain does not take place in a vacuum nor by
itself. It is highly dependent on external stimulations and interactions. In other words,
a child’s early experiences shape the brain architecture from the beginning [1] and
leave footprints that last a lifetime. Brain developmental functions also have critical
moments providing “windows of opportunities” or challenges for specific develop-
mental pathways (Figure 3).
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Figure 3.
Human brain development [1].
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Figure 4.
Sensitive periods in early brain development [77].

Among all critical and sensitive periods, the first 3 years of life seem to be the most
critical for emotional control responding to positive as well as adverse experiences as
demonstrated in Figure 4 [77].

Human brain development takes more years to reach maturity compared to other
species. Although this long way to maturity is adaptive for the human species, the
adolescent period is the second most important part of this journey of maturity because
of its adaptive values of plasticity [78]. Therefore, the adolescent period is also sensitive
and critical for stress factors. According to research about brain development, it claimed
that exposure time to stress plays an important role in brain structure, the adolescent
stage is more vulnerable to stress compared to the adulthood stage of development.
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5.2 PTSD as aresult of adverse childhood experiences (ACE)

Adverse childhood experiences (ACE), as demonstrated in Figure 5, can disrupt
neurodevelopment causing social, emotional, and cognitive impairment in children
that lead to the adoption of health-risk behavior leading to adulthood illnesses includ-
ing cardiovascular diseases, sleep disorders, obesity, and the like [79].

Toxic stress is known as one of the most ACE in leaving almost irreversible damage
in a child’s brain as given in Figure 6.

Weems’s model, based on evolutionary presentative, emphasizes that the stress
may lead to delay, accelerate, or prolonged developmental process according to the
adaptive importance of these changes. According to the model, the developmental

Death
Health-risk Behaviors
Social, Emotional, and
Cognitive Impairment
Disrupted Neurodevelopment
Adverse Childhoed Experiences
Conception

Figure 5.
Mechanisms by which ACE influences health and well-being throughout the lifespan [79].
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Figure 6.
Persistent stress changes brain architecture [15].
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timing of stress exposure plays an important role in how the brain responds to the
stressor, also they claimed that age and maturation are critical for amygdala volumes,
which are responsible for emotion regulation [80]. Also, it is known that the prefron-
tal cortex and amygdala connection develop through childhood to adulthood and
become stronger [79].

Coping with stress, if the stress is moderate level, is important for the healthy
development of children and adolescents. In contrast, if the stress level is high,
long term, and hard to cope with it, may cause damage to brain structural devel-
opment, which is called toxic stress. Toxic stress defines as the activation of the
human bodys stress reaction system frequently and hardly reacting to long-term
stressful stimuli or long-term activation of stress response to a stressful event with
a failure of the human body. Toxic stress may cause prolonged physiologic and
psychologic abnormalities, such as organ dysfunction or brain functional abnor-
malities. Abuse, violence, neglect, food scarcity are common types of toxic stress
sources All these sources can also be considered as risk factors in the development
of PTSD.

Toxic stress also negatively affects the neuroendocrine-immune system. Such
abnormalities on cortisol levels might also be observed. Moreover, toxic stress
preventing neural connections can have an adverse impact on brain architecture
that impacts planning, reasoning, emotional and behavioral control areas. It is also
claimed that these responses may play a role in psychopathological disorders includ-
ing psychosis, depression, and PTSD [81].

Parenting style is considered as one of the major factors having an impact on
the psycho-social development of young children as well as adolescents. It is known
that parenting style plays an important role in the etiology of psychopathology in
children and adolescents, both as a genetic factor and an environmental factor from
a transgenerational perspective [82]. Parenting style can also be a protective factor
when it has a positive role, whereas when it has a negative role, it is considered as a
risk factor for the development of psychopathologies, such as depression, anxiety,
obsessive-compulsive disorder, and schizophrenia. Also, according to evocative
gene-environment correlations, symptoms of adolescent psychological disorders
may affect parental psychological status [83]. Further, some studies have found that
attachment styles are associated with both psychopathological and cognitive prob-
lems in adolescents, such as psychosomatic complaints, anxiety, verbal aggression,
attention-seeking behavior, and thinking problems [84]. In conclusion, exposure to
the traumatic event, negative parenting attitudes, or negative attachments may also
have a negative effect on brain development.

All these developmental risk factors, evaluated from an evolutionary perspective,
adaptational sensitivity in both young children and adolescents, from the perspective
of toxic stress, exposure to toxic stress in the early developmental period, from the
perspective of family attitudes, children growing up in an overprotective or authori-
tarian and inconsistent family structure, when faced with traumatic stress, are all
considered risk factors for developing PTSD.

Developmental models of PTSD argue that an individual’s biological, cognitive,
and psycho-social characteristics are more decisive factors than the traumatic event
itself in the emergence of PTSD. Such PTSD models, pointing to the importance of
developmental processes of each individual argue that the brain will be affected by
the traumatic event in a neurodevelopmental state. Likewise, it is thought that the
neurodevelopmental state of the individual’s brain is an important determinant in the
development of PTSD reacting to the traumatic event.
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According to neurodevelopmental research, the duration, intensity, timing of a
traumatic event is important on how the brain and development will affect the event.
Also, genetic vulnerabilities may affect the damage size, such as a genetically vulner-
able child may develop psychopathology while a hardier child may not [73].

Preventing, early intervention and rehabilitation techniques are important for
protecting the child from PTSD effects, especially neurodevelopmental damages.

If possible, preventing children from possible traumatic experiences should be the
first step. Later, for children who have been exposed to the traumatic event, early
intervention and immediate action to remove the child from the traumatic environ-
ment should be the second step, finally, rehabilitation, such as psycho-social support
mechanisms and programs, plays an important role in preventing neurodevelopmen-
tal damages. As a promising research Nelson et al. [85], studied with 136 abandoned
children to examine their brain development, cognitive functioning, social and
physical growth with 12 years’ study. According to results, compared with children in
foster care, the institutionalized children showed severe impairment in IQ and brain
development, along with psychological disorders [85]. This study confirms that even
if the child is exposed to a traumatic event, immediate action to remove the child from
the traumatic environment afterward supports the reduction of traumatic effects and
abnormal brain development.

6. New paradigms and changes in information society and PTSD
6.1 Transformations of society and media

The hegemony of the digital culture has changed and transformed the structure
of society dramatically. The characteristics of those changes have a snowball effect
on the layers of society. It is presumed that when people change, so are immediate
consequences, and impacts are followed. The transformation of society ultimately
dominates the way we think, feel, behave, and the way we use language. Nevertheless,
the concepts, terminologies, and issues that are used in the present academia are now
much more blurred compared to the clarity of the old modern days. Hence, creating
a common and mutual language is plausible to comprehend the mental problems and
the society with inclusive perspectives and views of digital habitus. Keeping all these
digital reformations in mind, scholars try hard to keep pace with stunning develop-
ments. It seems inevitable that all academic references and mental archives should be
re-read and digested accordingly.

For the well-being of public health, traumas should not be confined to individual
levels. People in all walks of life are likely to suffer from PTSD. On a much broader
scale, to help the victims of PTSD, diagnosis and therapy alternatives can be presented
to society as a whole. If new diagnostic and therapeutic approaches regarding PTSD
cases focus solely on personal levels, psychiatrists can easily fall into the trap by ignor-
ing its widespread effect on society and on the culture of the individual that s/he lives.
It is, therefore, significant to design unique therapy alternatives for PTSD patients by
taking the cultural, social, and geographical facts into account. In addition to these
alternatives, the experts should focus on cultural differences as well as individual dif-
ferences. For example, the socio-cultural development in Turkey is in an eclectic form
where the transition process from the traditional to the modern and postmodern period
does not work in line. For this reason, the specific conditions of Turkish society and
culture should be taken into account in social interpretations of individual problems.
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Owing to the particular reasons mentioned above, social psychiatry should
work for the benefit of the whole society counting PTSD patients. It is a challeng-
ing standpoint to offer a therapy that can work for the whole society. In the PTSD
context, if social psychiatry utilizes cutting-edge approaches by wisely utilizing the
technological advances of the cyber era, the mental and social well-being of society
can be reached. It is, therefore, recommended to use new communication media,
such as webinars, supervisions via the Internet, mental health apps, and developing
“mind wares”. These new discourses will automatically maximize the impact of social
psychiatry particularly for PTSD cases [86].

6.2 Media and trauma

Media and television have a dangerous role as they can easily traumatize and
continually retraumatize people with the vivid and graphic and horrifying pictures and
videos that are broadcast on newscasts. They usually warn before they expose people
pictures and videos full of violence. This is media violence. This warning cannot pre-
vent people from trauma. So, they keep traumatizing people visually. Almost less than
five decades before the digital reformation took place, George Gerbner, proposed in his
Cultivation Theory that television negatively affect the mind of people [87]. TV news
and programs usually exaggerate the violence of the outside world and depict the whole
world as a bad, mad and cruel one. When particularly old people are exposed to media
too long, they start to perceive the world as full of traumas, chaos, and tragedies. This
is called Mean World Syndrome. As a result of that syndrome, three types of behavior
or mood appeared: aggressive, depressive, and escaping. Unlike the world in which
Gerbner lived, mass media today diversify with new technological opportunities within
digital systems and affect the social sphere in a much shorter time and on a larger scale.
While it is necessary to find an extra effort and time to encounter the mass media of
the modern era, such as watching television, in the postmodern era, digital forms of
communication tools have infiltrated the fabric of daily life. Now, without a special time
requirement, individuals encounter multi-media messages in any part of daily life.

This infiltration of media in postmodern culture leaves us nowhere to escape. The
risks of trauma are now scattered everywhere. Simmel associates the identity and
mental problems of modern society with the over stimulus in the city life in his article
Metropolis and Mental Life [88]. Whereas, in the postmodern age, we face a shift of
paradigms as the rules of the game had changed. In the postindustrial society, identity
and mental problems have different characteristics. Bernard Stiegler has correlated
emotional problems with the digital revolution, as an inundation that carries with
traumas, or at the very least the tensions.

The tsunami-like transformation of the communication landscape caused the sharp
transformation from modern life to Information society that largely affected identity
formation as the fragmented and episodic one [89]. People, for example, lost their
feelings of belonging, and even their authentic ideology amidst uncertainty, which
can be defined as social autism. The reasons highlighted here doubled the burden of
psychiatrists in the post-capitalist/post-truth era. Conventional therapies, therefore,
can miss embracing the overwhelming realities that those people experience.

6.3 Searching new discourses in digital therapies for PTSD

Digital media are now full of spiritual platforms providing solutions for people
in trouble or suffering psychological disorders. There appeared new types of
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narration that quickly become popular in cyberspace. Some approaches like col-
lective healing streams which offer to heal the past wounds of the society may have
genuine reasons and philosophy behind them [90]. However, they are not free from
problems. Disinformation is ubiquitous and misleading. Therapy-based applications
and contents addressing PTSD are largely held in esoteric and unprofessional ways.
Unfortunately, their popularity can be hazardous and confusing regarding a large
number of PTSD cases.

When the whole world was haunted by the chaotic and sudden emergence of the
COVID-19 pandemic, people were not ready to cope with this storm fully. This chaos
and crisis have their unique problems. Many people suffer from that not only because
they try to avoid being infected but also to escape from the harsh and odd situations
that affected them mentally. It seems that it is hard to find isolation from this unde-
fined fear atmosphere for everyone. People from all walks of life have suffered from
the burden of digital works, ambiguity, and economic recession. As Chul Han dis-
cusses in The Scent of Time, the perception of time and its management worsened the
situation [91]. While digital violence and crimes have been increasing, people have
been pushed to live by the strict structures of discipline society and capitalism [92].

In these dark times, Turkish popular media resort to products that contain psy-
chological consultancy contents. Here we come across a newly fledgling genre about
digital media that works for Psychological Consultancy [93]. Some digital therapy
contents, for example, act like postmodern witchcraft as they underestimate the real
role of designing a therapy. These forms, which are grown in popular culture, also
have an important function in maintaining the capitalist system. Expertise knowledge
in the improvement of life created a new field outside of scientific knowledge and
created a mystical field in postmodern culture. In places where modernization of
society does not develop well, these forms of knowledge replace rational and scientific
knowledge and present themselves in a form of reality.

Therefore, it takes professional psychiatrists to end this widespread cacophony
and reverse the negative situation to positive ones [94]. If wisely used, digitalization
gives several opportunities to implement new techniques regarding PTSD cases.
Digital therapy sessions, awareness-raising activities can reach millions of people
online. People can take online therapies or watch videos related to their problems.
This is the natural outcome of the advent of the Internet and changing communica-
tion environments that widen the possibilities of civil protection services and emer-
gencies [95].

As stated earlier in the study, changes in society challenge psychiatrists to diag-
nose and offer therapy by adding new perspectives to their conventional practices.
Psychiatrists’ role has changed as they now have to adapt these changes into their
therapeutic diagnosis to follow the recent changes in society and find proper treat-
ment. The pros of advanced technology should be used for the benefit of the people
on the whole. It is true, digitalization challenges the psychiatrist to take PTSD cases by
taking and addressing full sides of problems but digital narration opportunities allow
them to lead fresh approaches in their discourse. Bennegadi, here, throws further
questions: “Does the presence of a digital tool complicate the notion of empathy?

Is confidentiality guaranteed? Is nonverbal language considered? And finally, how
do we define the role of digital as a transitional element in the relationship?” [86].
The frame of these questions indicates that this is just the beginning of a new era.
The methodology and their discourse that are shaped by the hegemony of the digital
habitus must be arranged to offer the maximum of possibilities to the citizens in the
art and the way of preserving their well-being.
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6.4 Attachment theory and PTSD in digital habitus

Social media has been described as a double-edged sword. Beck’s suggestions
about The Risk Society have lost their validity. It is apparent that the types of risks
that modern societies experience should be adapted to the de facto of the Information
society. The risks are now scattered everywhere. There is no secure shelter in
Information Age where people hide and protect themselves. The possibility of surviv-
ing without experiencing trauma is now a dream [96].

Bourdieu as the father of the term habitus declared that human beings are condi-
tioned by their habitus [97]. Information society now created the term digital habitus
where people now have to learn how to express constellations of new or previously
unrecognized feelings, sensations, thoughts, and traumas to build an emotional
repertoire, which assists them in emotional regulation. This is important because
naming and expressing new experiences allows people to claim convenient agency in
dealing with them.

To survive in the cyber world, we need to ensure that are we corresponding.
Emotional and social attachments can create our little hells. Therefore, Attachment
Theory can be reread to prevent dangerous attachments that can take place in digital
areas. Attachment theory signifies the importance of our social interactions among
trusted ones. In a similar vein, social baseline theory argues that social relationships
play an important role in the well-being of society. Attachment theory argues that
many people internalize attachment representations, such that mental representa-
tions of attachment figures acquire comparable soothing effects. So we humans learn
from an early age to seek refuge in trusted others in times of need; caregivers provide
us with food, nurture, and protection when we are vulnerable [98].

6.5 Cyber violence, dark web, and new emotional repertoire

Susan Sonntag underlines the importance of a basic human trait, such as
empathy, in her book On Regarding the Pain of Others. Exposing visual violence
in a voyeuristic gaze causes us to lose the feelings of empathy for others [99].
Unfortunately, indifference and showing no empathy toward the victims are now
the new realities of society. The aestheticizing of the violence can decrease the real
emotional reaction can cause paralysis of emotion. Here Baudrillard defines exces-
sive and improper uses of violent images that cause “implosion of meaning” Itis a
kind of aphasia. This feeling of insensitivity, which is the general loss of meaning
experienced in the social sphere, is read by Baudrillard as a feature of mass society.
While the concept of the mass in the Frankfurt School was considered as a passive
entity in communication studies, Baudrillard transformed the mass into an entity
that could not be influenced by any information and on which no information could
create effect [100].

While the general loss of meaning in the social field drags the mass into a sense of
numbness, the tragedy, chaos, or violence experienced in the social field disappears
without the slightest effect on the individual. This seemingly numbing state allows the
legitimation and spread of violence as an impulse on every individual who constitutes
the social sphere. In the social sphere, the individual gradually becomes the dynamo
of a mechanism that produces or legitimizes violence, while the normative sphere of
the society recedes. Reading, interpreting, and using technical tools from a critical
perspective without being fetishized in the digital society will protect individuals
from the possible negative effects of these tools.
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When the September 11, 2001 attacks happened in New York, the collapse of the
buildings and their visuals shocked the whole world. People who watched the planes
plunging into the towers witnessed the commencement of a new era. This new era
showed the vulnerability of the security of systems. Here, as explained above by
Baudrillard’s terminology implosion of meaning, people who watched the shootings
of collapsing and jumping people from the towers are appalled by the heaviness of the
tragedy. They were emotionally paralyzed. Feeling acedia or aphasia are two similar
traumatic outcomes when exposed to violent visuals. As we can see, continual expo-
sure to a persisting stress source or income has created new types of patients who have
PTSD. To put in other words, PTSD in the postmodern society is the outcome of the
post-modern city life we all witnessed.

To make things worse, capitalism eliminates the possibility of building a healthy
community to get rid of the troubles. The fact that postmodern urban life forms are
generally shaped in the axis of the dynamics of the capitalist system. As a result,
elements such as competition, individualism, and hedonism become more visible in
the cultural field. In this spatial practice, where the social collectivity is replaced by
the hedonistic tendencies of the consumption culture, interpersonal communication
forms are gradually falling apart [101]. In addition to the aforementioned paralysis
of emotions caused by postmodern cultural, social, and economic problems, the
COVID-19 pandemic time has appeared as a chaotic example for the present situa-
tion. People have begun to struggle with so many things with many new unknown
emotions and trauma types that emerged on social media platforms. These unknown
terminologies now become a big part of our emotional repertoire. They are multi-
farious such as thumbnailing, trolling, body shaming, gaslighting, cancel culture or
de-platforming, #metoo campaign, toxic masculinity, stress to feed on social media,
hashtagging posts, feeling acedia, losing the spatial sense in virtual and augmented
reality, being immersed in the metaverse, having been cringed on social media. The
list can be endless when it comes to the new phobia types of which may not be clas-
sified under the DSM-5 criteria yet to be accepted as legitimate trauma types [102].
Digital habitus is considered as the underlying reason of the problem cause or triggers
many new phobias, such as netless phobia, fear of missing out (FOMO), nomophobia,
or the feeling of being stalked by unknown gazes due to synoptic surveillance. The
dark side of the digital world as we can see here turn many ordinary people’ life into
hell. Cyber violence is reinforced by professional criminals who used random pictures
of people in deep fake porno. It takes a second to be the victim of deep fake porno.
Hence, so-called naive nudity trend-sending naked pictures to your beloved can be a
real trauma for many young people. Similarly, some rather new terminologies, such
as crowdsourcing or hive mind activities, can serve just for big data and nobody can
guess the real outcome of those digital practices.

It follows that toward a more peaceful and healthy society, we need people who
are emotionally healthy as well as mature. For many PTSD patients, time freezes.

The past events occasionally haunt them. A similar haunting process can be seen in
the Virtual Reality universe. The artistic use of visuals and space in VR technologies
can cause new trauma in which time has been expanded as if it is a “duree” experi-
ence [103]. Aestheticizing the violence in those arts can trigger fears and worsen the
situation. So all these new encounters have brought a new level of violence types in
the new media. As it has been presented, each new media and innovation comes with
its drawbacks.

Reversing this more positively, media content and Al should collaborate.
Psychiatrists, therefore, here must carefully read the signs of digital habitus problems
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to address the issue by implementing new technologies wisely. One must be aware of
the fact that not every innovation has positive effects on society. Reading, interpret-
ing, and using technical tools adopting a critical perspective and without fetishizing
things in the digital society will protect individuals from the possible negative effects
of these tools.

6.6 Counter activities to prevent society from cyber violence

Prevention of PTSD should start by preventing and monitoring the activities of
people on Digital Media. What we need is counter activities to stop the evil deeds and
narrations all over the world. A narcissist can disguise himself/herself in social media
groups with a hidden agenda camouflaging in amicable chats, can easily take advan-
tage of PTSD people’s vulnerability. They can easily hunt a new dependent person as
his/her victim. A cyber sadist invites his/her victim in his digital tower-like Marquis
de Sade captured and imprisoned his victims in his tower. Similarly, illegal groups can
find their supporters from this digital bowl. Tracking the digital activities of potential
criminals, sadists or schizophrenics can save many people’ life. However, all these
counter activities are hot topics and controversial as they are against the freedom of
communication and privacy. These surveillance and counter-violence discussions
are beyond the scope of this study. Pursuing digital technologies to find new ways to
reach PTSD can be incomplete if people are not warned against the demonic uses of
social media. As explained above, some narcissist people can find their victims via
social media platforms. New media here not only digitalize the mindset of people but
also offer new facets of crime, violence, and even terrorism. Now cybercrimes, digital
violence, data mining, fake accounts, identity stealing, illicit money flows, the reso-
nance of terrorists can cause new traumas in the cyber world. Counter activities to
raise awareness of the malicious use of social media is surpassing the job description
of social psychiatrists. To fight the root of the problems sometimes can minimize the
number of people who would be traumatized in the cyber world. To create a peaceful
society, one has a peaceful mindset that is free from restlessness, such as exaggerated
startle responses, flashbacks, nightmares, and hypervigilance. Genuine and mean-
ingful communication to lead a meaningful life should not be taken for granted. To
provide sensitivity, it is necessary to construct a collective language in the social field
by professionals working in the field of communication science and experts in the
field of psychology. They should work together to build a new language that prevents
social polarization. In addition to the polarized ideologies, digital media have also
problematic discourse and contents. Aggressive language in social media is conta-
gious. People who are traumatized, victimized, killed, raped, exiled had not escaped
the same pattern of violent discourse. The wild and violent human nature has neces-
sitated certain psychological support systems to cure the victims of tragic events. It
is assumed that no society is immune from traumas, and postmodern societies are no
exception. Depression, unhappiness, and the symptoms of burnout are highly cor-
related with the traumatic issues within the scope of postmodern society [91].

7. Conclusion

As stated above, this study brings Information Age traumas and psychological
disorders to the forefront. First trying to find an answer to the questions that why and
what types of traumas happen in the Information Age. And, secondly, what changes
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should be implemented in the discourse and the methodology of the psychiatrists.
Trying to answer these questions can provide us a chance not only to define the
problem accurately but also to seek valid discourses for the psychiatrists to be used in
PTSD cases, particularly in postmodern society. Within the scope of the study, col-
lecting and processing neuroimaging data or utilizing the latest Al techniques can be
given as an example of designing new diagnostic and therapeutic methods that rely on
neurobiological dimensions. In addition to these new approaches, sociological aspects
of PTSD in the digital habitus can be added to develop unique therapy approaches
that embrace sociological perspectives of Information Society with a full trajectory of
healing practices and a chance of addressing PTSD in its full spectrum.

In conclusion, postmodern city life has worsened the situation of the Information
Age regarding PTSD. It affects not only daily life, work-life, education, and academic
life, but also affects the total health of society. A person who suffers from PTSD hasa
lot of issues to cope with. Since the main foci of this study are to explore and exem-
plify new diagnostic and therapeutic approaches to PTSD cases, a profound analysis
of PTSD in terms of its biological, sociological, developmental, psychological, and
even ontological aspects are provided by embracing the digital revolutions of the
society with its novel implications and insights. To address the issue with its full sides
and angles, new treatment opportunities are portrayed as a sine qua non for contem-
porary psychiatrists.
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Chapter 9

Treating Trauma-related Disorders
in Later Life: Moving Forward

Jeannette C.G. Lely and Rolf ]. Kleber

Abstract

Among stress-related disorders, post-traumatic stress disorder (PTSD) takes
a central position. Although the percentage of older adults suffering from this
condition appears to be lower than among younger adults, PTSD among them often
presents a serious condition with high comorbidity rates. In this contribution,
recent insights into post-traumatic stress disorder among older people as well as
psychotherapeutic treatments are discussed. In particular, the results of recently
completed investigations are discussed. In this research, treatment outcomes of
two psychotherapeutic approaches considered suitable for older PTSD patients
(Narrative Exposure Therapy or NET and Present Centered Therapy or PCT) were
compared in terms of psychopathology and psychosocial adjustment. For older
patients suffering from PTSD with varying backgrounds, both NET and PCT
showed the potential for a significant reduction of symptoms (PTSD, depression
and subjective distress). Moreover, it was found that older adults can change long-
standing beliefs, even after long-past childhood trauma. In a patient’s own words:
“I am still here, the past didn’t bring me to my knees”. These findings disconfirm
unfounded pessimism regarding psychotherapy in later life. Currently available
treatment approaches in later life can be meaningful in improving the quality of life
in older adults for years to come.

Keywords: older adults, PTSD, post-traumatic stress disorder, psychotherapy,
quality of life

1. Introduction

Since the introduction of the latest version of the Diagnostic and Statistical
Manual (DSM-5; [1]), Post-Traumatic Stress Disorder or PTSD takes a central
position among stress-related disorders. This distressing and demoralizing disorder
is triggered by exposure to a life-threatening or terrifying event, experienced in
person or witnessed indirectly. The symptoms needed for a diagnosis are sum-
marized as involuntary re-experiencing the adverse event(s), efforts to avoid such
intrusive memories, negative cognitions or mood alterations, and increased arousal
[1]. Although PTSD is precipitated by exposure to a severe life event, it is not clear
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why some people develop PTSD after potentially traumatic events (PTEs), while
others do not. Several risk factors have been found, such as prior exposure to (and
the number of types of ) traumatic events [2], neuroticism, lack of social support or
being female [3].

Although the percentage of older adults meeting full diagnostic criteria for this
disorder appears to be lower than in younger adults [3, 4], PTSD among them often
presents a serious condition [5] with high comorbidity rates [6] and showing a
chronic, fluctuating course [7]. As older adults present the fastest-growing segment
in the world population, evidence-based treatment approaches are required to address
the needs of trauma-affected older populations. After all, PTE’s can occur during all
stages of life. Moreover, since populations of older adults not only grow in size, but
also in life expectancy, trauma-related psychotherapy in later life can be followed by
many more years to live.

In older adults, however, the symptoms are often misunderstood as depression,
anxiety, somatic illness or memory problems due to aging. Consequently, PTSD
has been described as a ‘hidden variable’ in the lives of older adults suffering from
such a confusing array of symptoms [8]. Psychotherapy for older PTSD patients
has been found to encounter several more barriers. To start with, long-standing
stereotypes regarding older adults’ capacity to change present a broadly general-
ized example of agism (age-related discrimination). Due to Freud’s assumptions
on psychoanalysis [9], advancing age was long considered a disadvantage in
psychotherapy. Furthermore, low recognition of PTSD in primary care [5, 10],
the reluctance of older adults to accept services of mental health professionals
to deal with their problems [11] and insufficient empirical data [12] play a role.
Taken together, in an age of a growing population of older adults, those suffering
from PTSD risk receiving less-than-optimally efficacious treatment, which may be
considered a research gap as well as a clinical problem challenging both researchers
and clinicians.

Regarding trauma-related psychotherapy in later life, recent case studies
reported encouraging results [13-15]. Trauma-focused exposure seemed to be well
tolerated without adverse effects on comorbid cardiac conditions [16]. Some small
controlled studies yielded preliminary positive treatment results for PTSD [17-19],
although the small sample sizes did not allow for definitively bridging the research
gaps. More robust studies [20, 21] suggested that (variants of ) Trauma-Focused
Cognitive Behavioral Therapy (TF CBT) can be safely and effectively used with
older adult PTSD patients [22]. It must be realized, however, that the generaliz-
ability of those conclusions may be limited by the fact that most research has been
conducted in Western countries, predominantly among Holocaust survivors or
aging male military veterans. In addition, most studies are poorly reflective of the
demographic context, as they do not include sufficient participants over the age
of 74 [23].

To strengthen the existing evidence, a set of three studies (including a random-
ized controlled trial or RCT) was conducted, comparing treatment effects for PTSD
of two psychotherapeutic interventions in treatment-seeking older adults with PTSD
in the Netherlands [24], an exploratory analysis of self-reported symptoms and
resilience measures in the same sample [25], and qualitative analysis of cognitions
and emotions [26]. A global summary of these studies and their findings will allow
for discussing current developments in the field of treating trauma-related disorders
in later life.
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2. Method
2.1 Participants

Participants enrolled in the RCT and the explorative analysis were recruited from
two Dutch mental health centres (Centre’45/Arq and Sinai Centre), which specialized
in treating trauma-related disturbances. To capture important age-related challenges
and losses in terms of emotional attachment, physical independence and socio-eco-
nomic setbacks [11], treatment-seeking, community-dwelling out-patients with PTSD
aged 55 years and over were accepted for this trial. Participants were enrolled between
April 2013 and April 2016. Exclusion criteria involved not meeting full PTSD-IV cri-
teria, changes in psychotropic medication during the study, severe cognitive impair-
ment, high suicide risk, psychosis or bipolar disorder, current substance use disorder
and concurrent psychosocial treatment during the study. Half of the sample consisted
of native Dutch participants, the other half of resettled refugees from various coun-
tries, mainly from the Middle-East. The 33 civilian trauma survivors reported trau-
matic events including persecution, political, domestic and sexual violence, including
childhood abuse. These events took place throughout the life course. The participants’
age ranged from 55 to 81 years; a mean age being 63.81 years, SD = 6.8 years; as for
the gender distribution, 75% were men. All participants had encountered multiple
adverse events. A total of 36.4% of the participants reported childhood trauma,
implying Adverse Childhood Events (ACEs) between age 5 to 12; 30.3% reported
sexual trauma. The majority (60.6%) of the participants suffered not only from PTSD
(DSM-1V; 2000), but additionally from comorbid depression symptoms.

2.2 Interventions

In the first two studies, treatment effects from two well-known psychological
interventions were compared: Narrative Exposure Therapy or NET [27] and Present-
Centered Therapy or PCT [28].

In NET, TF CBT is embedded in an autobiography, offering a lifespan time-frame
for imaginal exposure. Following the introductory session, the therapist and patient
collaboratively create a timeline of the patient’s life; subsequently elaborating this
timeline in the next sessions. The final session allows the patient to receive the
documented narration and focus on the future. This short-term treatment approach,
which can be disseminated among local para-professional staff, is considered an
innovative modification of TF CBT for vulnerable populations in low-resource
regions. NET was extensively investigated in various populations of refugees and
displaced persons in war- and disaster-affected areas, but also refugees and asylum
seekers living in Western countries, demonstrating medium to large effect sizes and
low dropout rates [29]. Some of those trials had investigated non-refugees, such as
former political prisoners in Romania [17] or Chinese earthquake survivors [30, 31].
The lifespan perspective of NET suggests that this intervention shows high suitability
for the population targeted in this trial.

As for PCT, in a trauma-informed context, the focus is explicitly #ot on traumatic
content, but on problem-solving of current stressors or maladaptive interactions [28].
This equally innovative approach was developed as a control condition, contrasting
the exposure-based technique in TF CBT. PCT, however, appeared to be an efficacious
and acceptable stand-alone treatment for PTSD [9]. Just as NET, PCT showed low
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dropout rates [9]. Contrary to NET, PCT allows for systematically focusing on current
problems associated with PTSD. Following the introductory session, psycho-educa-
tion explaining the links between trauma and current distress is provided. The next
sessions focus on relieving interpersonal and other current stressors. In homework
assignments, patients select the relevant issues. Thus, a kind of self-help document is
developed. The final session is dedicated to taking stock and looking forward.

2.3 Design, assessments and methods of analysis

The first two studies involved two conditions (NET vs. PCT) and three assessment
timepoints (pre-treatment, post-treatment and at 4 months follow-up). Participants
were randomly assigned to 11 sessions of NET or 11 sessions of PCT; each session
covering 90 minutes.

In study 1 [24], the variables of interest were symptom severity and the symptom
clusters (re-experience, avoidance and hyper-arousal) of PTSD (DSM-1V; [32]), using
the well-validated Clinician-Administered PTSD Scale (CAPS; [33]). In addition to
calculating group means, an individual clinically significant change [34] was rated.

In study 2, capturing the impact of PTSD in patients’ daily life, exploratory
analyses of self-reported symptoms and several measures of resilience were conducted
[25]. This approach allowed patients to report self-reported distress from PTSD (using
HTQ; [35]), depression symptoms (BDI-II; [36]), subjective general distress (BSI;
[37]), self-efficacy [38], quality of life [39] and finally post-traumatic growth [40].

To enhance the external validity of this research project, inter-session intervals
were adapted to patients’ preferences and possibilities (weekly or once in 2 weeks).
The resulting variation in treatment duration was addressed by advanced statistical
analyses, using a (multilevel) piecewise mixed-effects growth model [41] to deter-
mine weekly change rates in the outcomes across time (therapy vs. follow-up) and
conditions (NET- versus PCT-groups).

Finally, to explore post-traumatic cognitive processing during the treatment pro-
cess, qualitative patient-reported outcomes were collected in study 3 [26]. This study
consisted of the qualitative analysis of trauma narratives and individual interview
responses in a subsample of four Dutch participants from the NET condition. All four
participants reported multiple ACEs. Qualitative data analyses were conducted by
using MAXQDA text software [42].

For all studies, methodological quality was addressed by trial registration,
approval from the medical ethical committee (Leiden University), conducting a
power analysis before starting the studies, randomization, blinding of assessors,
protocol adherence, checks of treatment adherence and interrater reliability, and use
of independent assessors.

3. Results

In study 1, both NET and PCT were found to be safe and efficacious psychological
treatments for older adults suffering from PTSD. Both interventions demonstrated
low dropout rates. Markedly, none of the participants in either condition left treat-
ment prematurely because of intolerable stress increase. During treatment, PCT
showed a steeper decline than NET for CAPS-scores (all PTSD symptom clusters).

In the NET-group, a more gradual symptom decline was observed. This divergence
resulted in a significant superiority at post-treatment (Cohen’sd = 0.44), which
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was considered a medium effect [43]. At follow-up, however, the effects converged
due to a partial symptom rebound in the PCT group and a persisting decline in the
NET-group. The rebound in the PCT-group mainly involved the symptom clusters of
re-experience and avoidance. Figure 1 presents the outcomes for the PTSD total scale,
centred around the post-treatment assessment timepoint.

The mean severity of PTSD symptoms in both groups decreased from severe at
the mean timepoint pre-treatment to moderate at the mean follow-up. In addition to
focusing on group means, an individual clinically significant change [34] was rated.
On the individual level, 71% of NET completers achieved a clinically significant
improvement, compared to 50% of the PCT completers.

In study 2, regarding self-rated PTSD, depression symptoms and perceived general
distress, both groups (NET and PCT) showed equal, medium to large, within-group
effects as well [25]. Whereas resilience (defined in terms of self-efficacy, quality of
life, and personal growth) did not significantly improve in either group, it was not
compromised, thereby confirming the treatment effects of both interventions.

In study 3, the question was addressed how the benefits of treatment by NET can
be understood from a patients’ perspective. Posttraumatic changes in thoughts and
meanings are supposed to play an important role in recovering from PTSD [44, 45]. To
explore cognitive processing during treatment, qualitative patient-reported outcomes
were collected by analyzing autobiographic documents and interview responses.
Would a cognitive and developmental framework clarify those outcomes? Would aging
adults be able to change long-standing posttraumatic feelings and cognitions during
treatment? In a sub-sample of NET-participants, the latter question could be answered
with a convincing “Yes”. The participants involved reported gradual, meaningful
changes in self-awareness and self-esteem [24]. “At the time of the violence in our family,
I felt weak, helpless and guilty. Being a child, I was not able to defend my mother! Now I
realize that I stood up for her when I was strong enough. Until this day, theve is strength and
endurance in me.” Initial self-blame, shame, social alienation and anger gradually gave
way to the realization that somebody else had to be blamed, that shame was not appro-
priate, to new feelings of attachment and rightful anger. In a patient’s own words: “I am
still here, the past didn’t bring me to my knees”. And: “With help of the document, I might
tell more about myself to my children. Maybe we can have a better time together in the years
ahead”. As for the developmental framework, negative cognitions were associated with
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Figure 1.
RCT outcomes of CAPS-total [24].
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traumatic episodes, retaining a strong centrality in emotional life. New contexts and
relationships, however, offered opportunities for more self-asserting cognitions along-
side the self-defeating ones. “Learning the craft of cabinet-making helped me finding my
own strengths and veconnecting to people.”

Pulling together the strings from the presented studies, the short-term treatment
effects of the PCT-group exceeded those in the NET-group. Nevertheless, this superi-
ority was lost at follow-up. The within-group treatment effects in the NET-group were
found to extend beyond PTSD, drawing depression symptoms and general distress
into the scope of recovering from PTSD. Resilience, quantitatively measured, did not
show significant responses for either group. In other words, compared with NET, the
PCT-group showed significantly stronger short-term reductions in PTSD pathology
(study 1), whereas this group did not show significantly improved resilience, nei-
ther comparatively, nor longitudinally (Study 2). The qualitative analysis, however,
showed gradual cognitive and emotional changes on a personal level, reflecting the
processing of adverse events and regaining self-esteem and initiative.

4. Discussion

Taken together, the main findings of these studies suggest that both trauma expo-
sure (NET) and a trauma-informed present-centred approach (PCT) are safe and
effective interventions for older adults and that posttraumatic recovery in later life
extends beyond clinician-rated PTSD symptoms, including mood and subjectively
perceived distress as well. Moreover, older adults can change long-standing beliefs,
even after long-past childhood trauma.

5. Strengths and limitations

To reflect the impact of PTSD symptoms on daily life, the presented studies were
characterized by a broad approach to the subject of treating trauma-related disorders
in later life. Consequently, PTSD, comorbid depression and several measures of
resilience were included in the analyses. An additional strength is the multimethod
approach of this research project. The studies used advanced and variable methods of
analysis. A third strength is the controlled comparison of treatment response in two
innovative psychotherapeutic interventions for PTSD in a sample of older adults. The
interventions had contrasting treatment approaches: imaginal exposure (focusing
on the past) versus a focus on problem-solving in the present. The resulting response
patterns may provide a useful tool for clinicians to discuss treatment preferences with
their patients. The equal efficacy at follow-up might be an important attribution to
ongoing discussions concerning the necessity of exposure in trauma treatment [46].
The clinical meaningfulness of the results was increased by the inclusion of a hetero-
geneous sample of civilians, including both native Dutch civilians and refugees. In
addition, the participants were allowed to determine session intervals in accordance
with their preferences and possibilities. Advanced statistical analyses addressed the
resulting variability of inter-assessment intervals. Within a clinical environment,
methodological rigor was addressed by randomization, protocol adherence, checks of
treatment adherence and interrater reliability, and the use of independent assessors.

Some limitations merit attention as well. The participants’ mean age does not allow
for generalizing the research findings to old age (over age 74). By using the 55 years
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limit, however, clinically important transitions could be captured and enough
participants could be recruited to reach a sufficiently powered sample for the RCT on
PTSD. Nevertheless, the study sample was small and mainly representative for the so-
called young-old (ages 55 to 75), as distinguished [47] from the old-old (75 and over).
In addition, out of fear of high dropout and concurrent influences in the follow-up
interval, a short follow-up interval was chosen. In future research, a longer follow-up
interval is strongly advisable. Therefore, the research findings from these studies have
to be interpreted with caution. They can contribute, however, to ongoing discussions
in the field of treating trauma-related disorders in later life, focusing on current issues
and controversies, lessons learnt and future research. These topics will receive more
attention in the following paragraphs.

6. Issues and controversies
6.1 Does age matter?

Reflecting the heterogeneity and etiological complexity of mental health in old
age [48], a broad range of measures and a multimethod approach was selected in
the presented studies. About late adulthood and young-old age, several questions
were addressed. To begin with: Would advancing age matter in terms of treatment
response? Meta-analytic findings on NET [29] did not support this hypothesis.
Furthermore, in a recent study including 2578 adults — aged from 18 to 80 years [49],
the single factor limiting treatment response in all outcomes was found to be the
number of traumatic events, confirming the established dose-response correlation of
higher trauma exposure and elevated PTSD symptom severity [2, 50]. Taken together,
advancing age does not matter in terms of treatment response. In terms of etiological
complexity and of biographical and historical context, however, age is highly influen-
tial, requiring historical sensitivity and detailed curiosity from therapists.

6.2 Past or present?

Like all exposure-based treatments, NET addresses the way patients cognitively
cope with past events. The treatment strategies of NET have been described as re-
organizing memories and restoring narrative continuity and coherence [27]. In the
RCT comparing NET and PCT, present-centred therapy (PCT) served as an active
comparator. PCT focuses on the present: coping with concurrent stressors, maladap-
tive interaction patterns and learning solution-focused techniques [9]. In addition
to this contrast, there are similarities as well. Both ‘dealing with the past’ and ‘coping
with present stressors’ refer to (cognitive and emotional) coping with either distress-
ing memories and meanings or maladaptive behavior patterns. Similar considerations
might be valid regarding other comparisons, such as Prolonged Exposure versus
Relaxation training [51]. The conclusion might be that engaging in such a process in
a therapeutic relationship allows for changing both kinds of coping. Patient-reported
outcomes suggested a gradual shift in cognitions and emotions, not quite resulting
in the complete extinction of old feelings, but expanding the patients’ experiential
repertory.

Since treatment changes in NET and PCT are found to be more similar than
assumed, their direct comparison calls for close attention. The results of the RCT show
that both approaches are safe and effective. Unexpectedly, at follow-up, NET and PCT
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show equal efficacy. Apparently, in this population dealing with the past and coping
with the present show equal importance. Remarkably, change in terms of PTSD symp-
toms took place at a different pace per intervention. The gradual symptom decrease

in the NET-group can be understood as an effect of the taxing exposure in NET. In
contrast to the response pattern of PCT, the symptom decline in NET continued after
treatment. This difference might be related to different learning strategies in both
interventions. It could be suggested that increased coherence and habituation are more
internalizing processes than problem-solving techniques, leading to more sustainable
treatment results. The continuous symptom decrease in the NET-group tantalizingly
suggests a further decline beyond the follow-up interval used and calls for a replication
of the comparison with a longer follow-up interval. Meta-analytic findings regarding
persisting within-treatment effects in NET justify such suggestions [29].

7. Clinical and research implications

Clinically, the importance of patient preferences for this population is illustrated.
Some patients did not accept randomization, because they needed to tell their stories
and did not accept any uncertainty about the possibility to do so. Following patient
preferences can enhance treatment motivation, without, on the other hand, blindly
following avoidance-based wishes. Regarding treatment outcome, in patients with
chronic PTSD and comorbid depression, treatment matching was found to improve
treatment response [52]. Careful information and preparation of treatment choices
are necessary to reach shared decisions. Regarding further research, the findings
of the RCT call for replication in a larger sample, including older age groups, and a
longer follow-up interval.

8. Pathology and resilience

Both NET and PCT were found to be safe and efficacious treatments reducing
PTSD symptoms in older adults suffering from PTSD. Compared with NET, the
PCT-group showed significantly stronger short-term reductions in PTSD pathology,
whereas this group did not show significantly improved resilience, neither compara-
tively, nor longitudinally. Nevertheless, the study findings suggest that posttraumatic
recovery in later life extends beyond reductions in re-experiencing, avoiding and
arousal symptoms, adding nuance to the current centrality of PTSD symptoms [53].
One might say that the current concept of PTSD in DSM-5 (including depression
symptoms in the diagnostic criteria of PTSD), already reflects this nuance. These
findings may inspire further research on resilience factors, both in individual and
community contexts.

9. Lessons learnt

In addition to the described issues, several observations merit attention. Older
adults suffering from PTSD report serious impairments in daily life. The presented
studies show that patients who gain access to treatment can achieve a clinically signifi-
cant treatment response. As for NET, the qualitative analysis showed that during and
after treatment, renewed personal growth is found to be within reach for older adults,

218



Treating Trauma-velated Disorders in Later Life: Moving Forward
DOI: http://dx.doi.org/10.5772/intechopen.102499

just as for younger patients. This renewed growth can be a sign of returning strength
and vitality, notwithstanding residual symptoms. Even in later life, the taxing proce-
dure of NET did not prevent significant symptom reductions, rendering credibility
to interpreting treatment changes as results of cognitive and emotional reprocessing,
without, however, ruling out the influence of the patient-therapist relationship.

Another observation refers to the age in terms of a remaining lifetime. Rapidly
expanding life expectancies imply that improved quality of life after treatment
offers new perspectives on potentially many more years of a satisfactory quality of
life. This awareness may offset negative cognitions concerning the usefulness of
treatment in later life. In these years, some patients hope for a new understanding
between parents and children or grandchildren, potentially correcting existing
intergenerational transmission of maladaptive interaction patterns [54]. In clinical
practice, such intentions might call for careful preparation and timing, since self-
disclosure of painful memories might evoke unexpected family dynamics. “Wishing
to be honest about my past experiences, I simultaneously fear the consequences. Will my
children believe me? What will they think of me, and of my tormentor, who is one of their
grandparents after all?”

10. Treating trauma-related disorders in later life: moving forward
10.1 Treatment barriers

Psychological treatment for older adults has been characterized by several barriers:
myths about older adults’ incapacity to change, low recognition of PTSD in primary
care, the reluctance of older adults to use the services of mental health services for
solving their problems and a limited body of evidence concerning trauma-focused
treatment for older adults [12, 17, 21, 46]. Without addressing these barriers, older
adults with PTSD will not gain access to treatment. By showing the potential of
psychotherapy with older adult PTSD patients to achieve clinically meaningful results
(both with NET and PCT), without compromising resiliency, the presented studies
addressed the latter barrier.

10.2 Adapting treatment formats

Previously, age-specific modifications for standard treatments were proposed,
such as increasing the structure of treatment, utilizing memory aids and simplify-
ing materials [55]. These modifications mainly refer to form: i.e., the way in which
treatment and its environmental conditions are personalized in response to patients’
individual needs. These adaptations do not appear to exceed adequate personalization
of treatment in general. The present research does not call for conceptually changing
current treatment protocols when treating older adults. Full information and careful
psycho-education have been found to prepare senior participants sufficiently for their
treatment, either including direct trauma exposure or focusing on current stressors.
As for treatment duration, extension was not considered to be justified. In treatment
modules of 11 sessions, at least half of the participants achieved clinically meaning-
ful treatment changes for PTSD symptoms. When addressing specific symptoms,
such as traumatic grief, trauma-related systemic problems or nightmares, alternative
interventions may be considered, such as Brief Eclectic Psychotherapy for traumatic
grief or BEP-TG [56], interpersonal therapy [52], or imaginary rehearsal therapy [57].
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In case of persisting maladaptive cognitions, schema therapy — found to be safe and
effective with older adults - might serve as a sequel treatment [58].

11. Future research

Future research calls for rigorous research methodology to be integrated in
clinical-service provisions in ways that mutually improve both research and clinical
practice [59]. Routinely assessing adverse childhood experiences by using the ACE
(Adverse Childhood Events) Questionnaire (World Health Organization; WHO [60])
may support patients in better understanding their current health problems. Even
if such experiences are initially denied, patients may hear the message that talking
in therapy about such issues is acceptable. Since both age-related changes and PTSD
symptoms can include attention and memory problems, cognitive functioning should
be routinely assessed as well [61]. Extending routine assessments with cognitive and
physiological measures (blood pressure or heart rate) could provide additional evi-
dence on risks and outcomes of psychotherapy in older adults [22, 46]. Furthermore,
directly comparing trauma-related psychotherapy with pharmacotherapy for older
PTSD patients could improve treatment matching. Moreover, e-health applications
for assessment and/or treatment (the timeline in NET or homework assignments
in PCT) could bring interesting innovations and inspire yet further research.
Summarizing, this field of research is still in its infancy and calls for expanding the
scope of research. In particular, founding research sites outside Western countries
and reaching new target populations will encourage researchers and clinicians in this
fascinating field to move forward.

12. Treating trauma-related disorders in later life: in conclusion

For senior PTSD patients, both Narrative Exposure Therapy and Present
Centered Therapy show the potential to significantly reduce symptoms of PTSD
and related problems, whereas resilience factors are not compromised by either
treatment procedure, Furthermore, gradual changes in posttraumatic feelings and
cognitions mirror increasing self-esteem and initiative, implying that older adults
can change long-standing self-related beliefs, even after long-past childhood trauma.
These findings allow for three conclusions. First, whereas PTSD may be described as
a hidden variable in the lives of older adults, their strength and flexibility are shown
to be hidden factors in their recovery process. Second, psychological treatment in
later life may be meaningful for years to come. Third, pessimism concerning the
treatment of older adults with trauma-related psychopathology is unfounded. By
overcoming these ungrounded convictions, treating trauma-related disorders in
later life is coming of age.
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Chapter 10

The COVID-19 Pandemic
and Mental Health

Swati Mittal, Smriti Sinha and Shilpi Bhat

Abstract

The COVID-19 crept in silently and subsequently spread at a rapid pace ultimately
progressing into a pandemic with a high rate of morbidity, mortality, loss of income
and sustained social isolation for billions of people. This sudden human tragedy
required heavy adjustment and was difficult to adapt quickly as we humans are
gregarious in nature and always need social connect in our lives especially during a
crisis. History has shown that mental health impact of pandemics outlasts the physical
impact. In general, mental health and related issues are not recognized in public and
with global pandemic these silent and insidious issues can be either misdiagnosed or
go unnoticed completely.

Keywords: coronavirus, COVID-19, psychological effects, mental health

“World leaders must move fast and decisively to invest more in life-saving mental
health programmes—during the pandemic and beyond.”
- Dr. Tedros Adhanom Ghebreyesus

1. Introduction

The novel coronavirus disease (COVID-19) has become the fifth pandemic
reported since 1918 Spanish flu pandemic. COVID-19 first reported in December
2019, Wuhan, China and is caused by a virus called severe acute respiratory syndrome
(SARS-CoV-2) Itis an enveloped and spherical virus containing a positive-sense
single-stranded RNA genome and belongs to the subfamily Coronavirinae. Like many
other respiratory viruses, coronavirus is transmitted through droplets projected out
during breath, cough or sneeze. The symptoms of respiratory tract infections vary
from mild cold to severe acute respiratory distress [1]. It crept in silently and subse-
quently spread at a rapid pace progressing into a pandemic.

The Coronavirus Disease was unprecedented in recent history with a high rate
of morbidity, mortality, loss of income and sustained social isolation for billions of
people. Now it has been affecting the world at an alarming rate, unfolding a tsunami
of changes and leaving it in shambles, at the same time triggering a global collabora-
tion to disease containment. Being a novel disease, COVID-19 has presented itself
as a mystery infection to the health and research field. SARS-CoV-2 has a tendency
for genetic evolution resulting in quick mutation and multiple variants that may
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have different features compared to its ancestral strains. The coronavirus has created
frequent challenges ranging from virus isolation, detection, prevention, vaccine
development to clinical and mental health issues. Besides, the tremendous research
and insights about nature of virus, the studies regarding short term and long-term
consequences on mental and psychological health of the community need to be
focused.

2. Effects of lockdown on the psyche of people

To restrict the rate of both infections and death of fellow-citizens from COVID-19
and meanwhile also to prepare ourselves for the pandemic of such a magnitude, inter-
individual physical contacts were restricted in the form of social lockdown. Under
this situation, minimal and only emergency movement of general public was allowed.
The central objective was to forbid people from two different families or nearby
inhabitants to come in close contact with each other and thus break the cycle of
infection [2]. Following this there was a significant reduction in the growth rate and
increase in doubling time of cases [3]. But this swift change in people’s daily life in the
form of loss of freedom and dissociation from family members led to dramatic conse-
quences. Confinement of physical space, lack of mobility, fear of contraction, loss of
income, hopelessness and growing ambiguity along with uncertainty and unpredict-
ability over the disease were some of the observed collective experiences affecting
the wellbeing during lockdown [4]. COVID-19 led to roughly 5-20% contraction of
global economy which could result in an increased poverty rate for the first time since
1990 with Asia, Africa and Latin America enduring the hardest blow [5]. Factories
and industries were shut down forcing thousands of informal workers to return back
to their native villages in absence of any form of conveyance. A survey conducted by
International Labor Organization in April 2020 estimated roughly 2.5 crores job loss
in 2020 alone worldwide due to the pandemic, predicting a deep economic crisis in
coming days. The situation of Crises often reveals the structural inequalities present
in the social and political dimensions (such as the unequal distribution of resources
or the uneven delivery of healthcare). United States unemployment rates rose and
the country neared a recession and as the pandemic progressed it created a situation
of socioeconomic crisis which was reflected across the borders. Unemployment rate
in urban India rose to 20.9% during the April-June quarter of 2020 pushing over
40 crores informal workers jobless [6]. Roughly 80 million children of under 1 year
missed their routine vaccination while an estimated 38% increase in maternal mortal-
ity was registered due to health system disruption resulting from COVID [5]. This
sudden human tragedy required heavy adjustment and was difficult to adapt quickly
as we humans are gregarious in nature and always need social connect in our lives
especially during a crisis [4]. This was the largest psychological experiment ever con-
ducted as 1/3rd of the world’s population was living under some kind of lockdown,
dealing with an intense stressor called “loneliness” [7].

3. Loneliness and mental health

According to the World Health Organization (W.H.O)., mental healthisa
“state of wellbeing in which an individual realizes his or her own abilities, can cope
with normal stressors of life, work positively and fruitfully and is able to make a
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contribution to his or her community” [8]. Keyes identified 3 components of mental
health: emotional, psychological and social well-being and its definition is said to be
influenced by the culture that defines it [9].

Psychological distress, a common mental health disorder is defined as a state of
emotional suffering typically characterized by symptoms of depression and anxiety
[10]. An important point to remember here is that, mental health can change over
time, and depends heavily over the prevailing conditions. More so, when the demand
exceeds the resource of coping abilities, it is heavily impacted. People became vulner-
able to psychological impact of COVID-19 infection due to both the pandemic and its
cascading consequences worldwide including lockdown and economic recession. It
negatively affected people’s mental health and created new barriers for ones already
suffering from mental illness. A broad body of work links social isolation and loneli-
ness to both poor mental and physical health. Loneliness and frustration seemed to
originate from inhibition of daily activities, interruption of social necessities and
inability to indulge in social networking, leading to psychological distress and pro-
gressing to unhealthy ways of coping in form of overeating and substance abuse [11].
This abrupt situation exposed that individuals were largely emotionally unprepared
to the detrimental effects of biological disasters and everyone was feeling frail and
helpless. It had a remarkable and variable psychological impact in various countries,
depending on the phase of the pandemic. Also, certain features were distinct to
psychological presentations of the catastrophe. First, the overlapping of psychologi-
cal issues was very frequent i.e. anxious people may also have depression and smoke
or drink alcohol to reduce the problem. Second, normal individuals presented with
psychological problems were overwhelmed by an exceptional stressor. And thirdly,

a huge number of people presenting with pandemic associated psychological dis-
turbances got better naturally over time or with brief psychological support. Asa
consequence, these presentations did not necessarily lead to an overtly psychiatric
diagnosis. A report published by W.H.O. following a survey conducted on 130
countries provides the first global data screening the devastating impact of COVID-19
in form of compromised access to mental health services, reduced compliance and
poor supervision of patients leading to disruption of mental health services in nearly
93% of countries worldwide, while the demand kept on increasing, underscoring the
urgent need for surge in funding [12]. Unfortunately, in a frantic search for biological
cure and vaccines against the virus, these issues were all the more neglected, contrib-
uting to an increased public health burden. Forced into physical separateness we were
united by a common trauma, a common fear as all of us were terrified for our own
safety and that of our loved ones.

4. Preceding pandemics and mental health

Previous researches reveal profound and wide range of impact on mental health of
individuals, communities and countries, during past outbreak of infectious diseases
primarily on disease survivors (Ebola, SARS) [13]. Studies report adverse psycho-
logical symptoms in the form of mood alteration, insomnia, anger and emotional
exhaustion. The psychological trauma of bereavement during Middle East Respiratory
Syndrome (MERS) outbreak showed that surviving individuals were stigmatized,
marginalized and socially isolated even after successful treatment [11]. Literature
published during Severe Acute Respiratory Syndrome (SARS) outbreak a decade
ago suggested 50% of health care workers (HCW) were at an increased risk of acute
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distress syndrome (ADS) during these periods [14]. Moreover, long term behavioral
changes in the form of vigilant hand washing and avoidance of crowds many months
even after quarantine have been reported, depicting that pandemic and isolation has a
definite long-term impact on the mental health of humans [15].

5. COVID-19 and its symptoms of mental disruption

The emotional and psychological effects of COVID-19 outbreak ranged from
biological factors like the neurotropic effects of SARS-CoV-2 (causative agent of
COVID-19) and involvement of limbic system along with its psychological factors
of fear, discomfort, uncertainty, anger, addiction, socioeconomic issues of isolation,
xenophobia, stigma, domestic-violence, loss of livelihoods and constraint of open
spaces. Global studies have established COVID-19 to be increasingly associated with
neuropsychiatric manifestations such as delirium, anxiety, depressive disorders,
insomnia and incidences of increased self-harm. Meanwhile, COVID-19 itself can
progress to neurological and mental complications like delirium, stroke, cerebrovas-
cular accidents, seizures and agitation that can have added psychiatric associations.
Further on, those with pre-existing psychiatric conditions might be at increased
risk of COVID infection due to lack of supervision and inadequate compliance to
many precautionary measures [16]. The emotional outcome of subjects who were
quarantined compared to those who were not, shows presence of acute stress disor-
der, anxiety, irritability, insomnia, boredom, poor concentration and performance,
post-traumatic stress disorder (PTSD) and nervousness. Other psychological reac-
tions reported during mass quarantine were generalized fear, collective hysteria and
pervasive community anxiety. These symptoms are typically associated with disease
outbreaks and escalation of new cases, together with inadequate anxiety provoking
information provided by the media [15]. Reports of people emptying supermarkets
and panic buying was indicative of their escalated levels of anxiety [4]. Anxiety
may be related to sensorial deprivation and pervasive loneliness initially in the form
of insomnia and later progressing to depression and PTSD. Moreover, other health
measures get compromised in presence of abnormally elevated anxiety. The but-
terfly effect of increased anxiety and depression could also lead to a global increase
in chronic illnesses including heart-disease-related deaths as people diagnosed with
depression are up to five-times more likely to die within six months of having had
a heart attack than those without depression [17]. Factors associated with a greater
psychological vulnerability seem to be more important than factors associated with
the risk of infection in predicting mental health consequences of the pandemic.
Furthermore, symptoms of the infection, such as fever, myalgia, hypoxia and cough,
as well as adverse effects of treatment, such as insomnia caused by corticosteroids,
led to feelings of fear of contracting COVID-19 causing worsening of anxiety and
mental distress. As mental and physical health are equally important and closely
connected, a sound state of mental health plays a crucial role in people’ ability to
maintain good physical health. Table 1 shows the various research conducted glob-
ally to study the impact of COVID -19 on mental health.

Zhao et al. highlighted that even close contacts of people with COVID-19 experienced
distress and prolonged mental health consequences including severe depression and
chronic fatigue in the post-COVID period in a study comprising 1169 close contacts.
The study revealed that old age, heavy financial loss and perception of poor health were
significantly associated with depression in them while the cause of fatigue reported
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Sl. No. Study Sample characteristics Research tool Outcome
1. Varshney et al. Cross- sectional study of IES(R) One-third participants had
[18] 1106 participants across psychological impact (mostly
India mild) which was higher in
younger age group and female
participants
2. Khanna et al. 2355 Ophthalmologists Mean patient One-third participants had
[19] health depressive symptoms (mostly
questionnaire mild). Predictor of depression
score being young age, gender,
marital status and profession
3. Chandu et al. 307 participants COVID-19 related ~ Higher anxiety in lower
[20] Anxiety scale educational qualification group
4. Narsimhan Hospital based study with ~ Changepoint 95% participants reported
etal. [21] 96 alcoholic middle-aged analysis alcohol withdrawal symptoms
males due to sudden cessation of
alcohol during lockdown.
5. Roy et al. [22] Cross- sectional study Online Semi- 80% participants were
with 662 participants in Structured preoccupied with thoughts
Indian Population Questionnaire of COVID-19. 72% reported
overuse of gloves and
sanitizer, 37.8% had paranoia
about acquiring the infection,
36.4% had distress related to
social media and 12.5% had
sleep disturbances
6. Grover et al. Cross sectional study with PHQ-9, GAD-7 74.1% had moderate stress,
[23] 1685 participants Warwick 40.5% had either depression or
Edinburgh mental ~ anxiety, 38.2% had anxiety and
well- being scale 10.5% had depression
7. Chakarborty Regional survey of 507 Self-designed 71.8% and 24.7% showed
and Chatterjee  participants from West questionnaire increased worries and
[24] Bengal, India depressive symptoms during
pandemic. 69.6% were worried
about the financial loss, 30.8%
perceived higher health anxiety
and feared it to continue post
lockdown
8. Chatterjee Cross sectional study of DASS-21 34.9%, 39.5% and 32.9% were
etal. [25] 152 doctors depressed, anxious and stressed
respectively. Stigma and
discrimination against frontline
workers were important factors
contributing to stress.
9. Mohindraetal. 3083 HCWs across north Interview 23.9% of HCWs reported
[26] India anxiety disorder and 20%
depression which was higher in
females, aged and unmarried
participants
10. Wang et al. 1210 participants across IES(R) and DASS-  53.8% participants had
[27] China 21 scales a psychological impact

(moderate or severe); 16.5%,
28.8% and 8.1% reported
moderate to severe depression,
anxiety and stress
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SI. No. Study Sample characteristics Research tool Outcome
11 Rehman et al. 403 participants Family affluence Students and HCWs had
[28] scale, Response higher depression, anxiety and
accuracy scaleand  stress, which was negatively
DASS correlated with family
affluence.
12 Gaoetal. [29] Cross sectional study of GAD-7, WHO-5 22.6% had anxiety while 48.3%
4827 participants China suffered from depression
13 Gonzalez Cross sectional study of GAD-2, PCL-C-2, 21.6% had Anxiety, 18.7% had
Sanguinoetal. 3480 participants across PHQ-2 Depression while 15.8% had
[30] Spain PTSD symptoms
14 Mazzaetal. Cross-sectional study DASS-21 18.7% suffered from anxiety,
[31] of 2766 participants 32.7% Depression and 27.2%
conducted in Italy had stress
15 Sonderskov Cross-sectional study WHO-5 25.4% suffered from
etal. [32] of 2458 participants Depression

conducted in Denmark

Table1.
Various studies conducted across globe depicting adverse impacts of COVID-19 on mental health.

was frequent use of mass media [33]. Among the varied corollaries of the pandemic,
one among them was diametrically opposite incidences of both alcohol abuse as well

as alcohol withdrawal symptoms in different circumstances due to sudden lockdown.
The migrant labourers who represent 4.7% of the global labour workforce along with
refugees, having limited access to healthcare, living in overcrowded environments,
working in marginalized sectors and lacking workplace and social protection were the
worst sufferers of pandemic and economic shutdown [16]. Researches depict that people
working on site, within lower income bracket, job loss and households with children
under the age of 18 yrs. were more likely to report negative mental health outcome in
form of anxiety, stress or depression [34]. Lack of authentic information, dissatisfaction
with fulfillment of basic needs, poor sleep quality, ambiguity about SARS-CoV-2 and a
relatively lower confidence in health care fraternity could be the stipulated reason for
ongoing extreme stress.

6. Challenges faced with age, sex and profession

Even though the SARS-CoV-2 was considered a public health calamity, certain sec-
tions of the society were at clearly defined risk and the morbidity as well as mortality
correlated well with age, sex, profession and socio-economic conditions. This exposed
the existing socio-economic, gender, ethnic and health inequities present in the social
determinants of health community and exacerbated it some extent [35].

6.1 Children

In March 2020, schools across India were shut down to curb the transmission of
infection. But now, children have been at home for longer periods of time than ever
before in recent memory. Closure of schools led to disruption of their daily routine
along with lack of extracurricular and outdoor activities. This sudden unexpected
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Figure 1.

Depicting the domino effect of school closure on children.

change caused altered eating and sleep habits, anguish, irritation and lack of

peer time fostering monotony and diverse neuropsychiatric symptoms in them.
Commonly reported psychological problems among them were inattention, clingi-
ness, boredom, irritability, restlessness, nervousness, distraction and stress about
the pandemic with the risk greatly increasing in those already suffering from some
form of mental disorder. The domino effect of school closure on children is shown in
Figure1.

The social disruption which happened due to job loss, progressed to financial
insecurity and threatened loss of loved ones impacting the quality of family
relationship between parents and children causing a significant risk of adjustment
to more than 370 million children in India, given their dependence on positive
family processes for a host of developmental outcomes [30]. As COVID deaths
among adults occurred within weeks, the families had little or no time to prepare
for mental trauma and agony that a child underwent in a case of death of a parent
or caregiver. An estimated 1.5 million children globally, experienced orphanhood
either due to sudden death of their parents or death of their custodian grandparents
or kin due to COVID-19. Such children usually face poverty, physical, emotional and
sexual violence apart from depression, family separation and institutionalization
in upcoming days [36]. Although home is the safest place for a child, physical,
sexual and psychological abuse saw a significant rise in numbers and severity
during the pandemic leading to heightened child abuse related hospitalizations.
Child abuse leads to immediate emotional and psychological problems and an
adverse childhood experience linked to possible mental illness, substance abuse
and suicidal ideation later in life.

6.2 Adults

Young adults (<35 yrs.) experienced pandemic related consequences in form of
closure of universities, uncertainty about future, financial crisis and space crunch that
contributed to poor mental health. The stigmatizing psychological pressure of perfor-
mance during the timespan when universities were shut led to aggravated feeling of
guilt, shame, regret, sadness, self-pity, anger, internalized emotions, overwhelmed feel-
ings, negative self-talk, unrealistic expectations and perceived sense of failure among
the ones who could not perform due to various reasons [11]. Some of the reviewed stud-
ies have highlighted increased correlation of social media exposure with psychological
issues like hampered social communication, sleep deprivation and increased gaming
behavior, that was inversely related to physical activity in students and finally impairing
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their overall health [16]. Researches from prior economic downturns show that job loss
is associated with increased depression, anxiety, distress and low self-esteem leading to
higher rates of substance abuse and “deaths of despair”. A study done on 1543 respon-
dents to assess the prevalence of distress found 21-35 years old more prone to distress as
compared to other age groups, maybe due to heavy pressure of managing finances along
with reduced resilience and coping mechanisms [4, 33].

6.3 Geriatrics

Older adults were susceptible both to the virus and to its psychological impact as
they have unique physical, psychosocial and environmental vulnerabilities owing to
frailty [37]. Latest reports from Nature Medicine quoted those below 30 and above
59 years were 0.6 and 5.1 times more likely to die after developing symptoms respec-
tively. According to the Centre for Disease Control and Prevention (CDC), people
having chronic illness such as chronic lung diseases, asthma, serious heart conditions
and diabetes are at an increased risk of COVID-19. Moreover, mental health disorders
are a common comorbidity among older adults, which may get exacerbated by their
fear and trepidation of being vulnerable to severe illness from COVID-19 [34]. This
form of stress is associated with reduction in immunity compounding the already
weakened physiological defense systems in an elderly. Recently, a study found that
18% individuals who received a COVID-19 diagnosis were later diagnosed with a
mental health disorder such as anxiety or mood disorder and both was found to have
a higher prevalence in the older age group as compared to middle aged and youngsters
[38]. Neglected older people can even serve as vulnerable ‘hidden pockets’ of viral
load that can contribute to increased infection spread due to under-reporting of the
psychiatric symptoms in them. This leads to under-detection of symptoms, faulty
treatment and increased prevalence of them being asymptomatic carriers. Higher
viral load and virulence among geriatrics increases the fatality rate from 3.6% in
60-69 yrs. suddenly to 18% in more than 80 years [37]. Loneliness, especially when
chronic and associated with lack of physical activity is a potent risk factor for depres-
sion and cognitive disorders. In 2018, an estimated 27% adults aged 65 and above were
reportedly living alone [34]. In face of older elderlies not being well-versed with tech-
nology, their inability to conduct virtual meetings led to increase distancing during
the pandemic. Finally, the social stigma of ageism magnified by COVID-19 outbreak
led to marginalization, segregation, abuse, increased institutionalization and suicidal
ideation among senior citizens. Banerjee et al. has shown increased depressive disor-
ders, PTSD and adjustment reactions in geriatrics due to the pandemic [38]. On the
other hand, poor perception of one’s own health could lead to health-related anxiety
which may further result in depression, headache, insomnia, and even suicidal

tendency in the aged [33].
6.4 Females

Females reported elevated distress due to closure of schools and day care with
increased household chores along with their regular professional work during
times of crisis and quarantine. Apart from this, women also faced the brunt of
domestic violence, which was reportedly at an all-time high since last 10 yrs.
in India during COVID lockdown [30]. Generally, both prior to and during the
pandemic, women have reported higher rates of anxiety and depression com-
pared to men. Further, it was observed that the recovery rate of unemployment
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post-national lockdown in India was lower in case of females as compared to males
and the gaps seems to have widened [6].

6.5 Health Care Workers

It appears that disaster management workforce was itself not immune to the psycho-
logical consequences of the pandemic. While others were under strict vigil of lockdown
and quarantine, the local hospitals continued to receive suddenly thousands of critically
ill COVID-19 patients and were forced to implement their emergency protocols [15].
With overwhelming hospitals and a rapidly increasing demand along with supply
shortage, frontline HCW were put to immense stress. Previous studies on the infectious
outbreaks of SARS, MERS and Ebola have revealed the severity of emotional distress
among medical practitioners and law enforcing agents who faced PTSD, depression,
anxiety, exhaustion and burnout at the onset, during and even after the outbreak of
such epidemics [11]. A study conducted on 1563 health professionals found roughly
half of them to suffer from depression, whereas 44.7% and 36.1% from anxiety and
sleep disturbances. Higher depression, anxiety and acute overall psychological burden
was reported particularly in those directly diagnosing and treating COVID cases [34].
Spoorthy et al. suggested that 68.7%-85.5% of medical staff comprises of females and
were likely to be affected in the COVID-19 pandemic by elevated degrees of anxiety,
distress and depression [39]. Psychological symptoms were frankly correlated with
increased duty hours, lack of shift rotations, societal stigma, inadequate medical pro-
tective equipment, increased witness to death and dying, increased risk of exposure and
self-blame, as well as the guilt and fear of spreading the infection to the family members
[39, 40]. They suffered the worst sleep quality and sleep time. The discrimination, isola-
tion, negative emotions of patients and lack of contact with own families for long led to
frustration and hopelessness. Some studies have even depicted burnout of young nurses
and found them to be more anxious and depressed when compared to doctors, which
could be accounted due to low nurse to patient density (Figure 2) [39].

Early
adverse
life
experience

Chronic
medical
conditions

Loneliness
and
Isolation

Substance
Abuse

Figure 2.
The text in the inner circle depicts the probable causes of mental health disorders while that in the boxes depict
how those circumstances were created and got aggravated due to COVID-19.

235



Stress-Related Disorders

7. What can be done now?

Although government regulations were necessary to maintain social balance and
guarantee the safety of individuals, a strategy to deal with psychosocial issues related
to the crisis and its consequences in the community was relatively lacking [15].

History has shown that mental health impact of pandemics outlasts the physi-
cal impact, suggesting that todays elevated mental health need may continue well
beyond the coronavirus outbreak itself and we may be heading towards an outbreak
of a second pandemic, that of mental health crisis. As people faced the onslaught
of pandemic related stressors, they wished and wanted to lean over, on each other
for connection and coping strategies to ease the weight of public health crisis on
their mental health, which was sadly cut down due to lockdown and isolation.
Dissatisfaction with levels of social interaction led to negative affect which was fur-
ther associated with a slowing of passage of time. The slower the passage of time, the
higher was the negative emotions experienced escalating the feelings of helplessness
and anxiety. A report highlights that the number of adults with anxiety or depression
in U.S. increased four-hundred percent in the sixteen months following COVID-
related lockdowns [11].

As rightly said by Dr. Tedros Adhanom, DG of W.H.O. “Good mental health is
absolutely fundamental to overall health and wellbeing” [12]. During this public
health emergency when the external environment is not in our control, it is impera-
tive to focus on building and strengthening our mental immunity. People with strong
psychological resilience and a healthy life appear to be less affected by COVID-19.
This statement underpins that fear of pandemic disrupts people’s psychology and
the psychology of those who had an underlying illness before the pandemic or had
family or friends who were infected or had died. Therefore, psychological resilience
and being healthy are important individual characteristics that can be developed in
facing the fear of COVID-19 and the psychological problems caused by this fear [41].
Other lessons learnt are that safety policies, accurate information dissemination about
pandemic prevention and pandemic prevention impacts should be emphasized. There
was a negative influence of attitudinal construct and mythical behavior on disease
prevention practices especially in South-Asian countries [42]. Peer support, risk
averse behavior and internet based cognitive behavior are some pragmatic implica-
tions for stress management at macro and micro level during an epidemiological level.
Apart from these, individuals and communities could deliberately cultivate resilience,
healthy coping strategies, mindfulness and well-being. These all are processes and
they can be acquired with practice and learned dynamically. Recent researches have
depicted those healthy coping strategies have helped individuals to stay positive, view
lockdown as a golden opportunity to ruminate on their individual and social identity
and to march ahead to enhance their skills [43]. Cultivating a sense of community
belongingness may also help and prepare people to face the mental health issues that
they may endure in the upcoming days. Throughout the pandemic, leading public
health organizations — including the CDC, Substance Abuse and Mental Health
Services Administration (SAMHSA), the World Health Organization, and the United
Nations — have released general considerations and resources addressing the mental
health and well-being of both general populations and specifically high-risk groups
during the pandemic [34]. In India, along with the National Institute of Mental Health
and Neurosciences (NIMHANS), the Indian Psychiatric Society also brought out a
rulebook for effective mental health management titled “Mental Health Challenges
during COVID-19 pandemic: Guidance for psychiatrists. It covers telepsychiatry,
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psychopharmacology, and brain stimulation practices during COVID-19, also catering
to special populations like children and adolescents, older adults, perinatal groups
and rehabilitation settings and can be referred.

In general, mental health and related issues are not recognized in public and with
global pandemic these silent and insidious issues can be either misdiagnosed or go
unnoticed completely. Thus, the role of mental health professional can be vital in
this regard especially in educating, training, encouraging mental health-promoting
behaviors, maintaining cross-specialty integration, facilitating problems solving
approaches, empowering patients and allied professionals, and finally enabling self-
care strategies for resilience [16]. Despite the common mental health problems and
disorders among patients and HCW during the pandemic, most health professionals
working in isolation units and hospitals did not receive any training in providing
mental health care [13]. In this regard, mental health services, facilities and special-
ized psychiatric treatment teams including psychologists, psychiatrists and psychi-
atric nurses should be established to address psychological health concerns in the
general public and we need to validate and value their immense selfless contribution.
W.H.O. has previously highlighted the chronic underfunding of mental health prior to
the pandemic, but the pandemic has suddenly increased its requirement, especially in
the South Asian countries which suffer from an inadequate psychiatrist-patient ratio.
Based on this, the Primary Care first and Collaborative Care model which has been
suggested by Tiirkézer and Ongiir, teletherapy: Telemedicine and teletherapy should
be established to provide psychological help which can be a boon during restrictive
conditions of an infectious disease outbreak like COVID-19, but at the same time,
limited accessibility and poor Internet connectivity in various areas are the existing
challenges. Standardization of treatment, online surveys and local management of
stable patients to reduce risk of infections can also be of help during this crisis [16]. It
is suggested that public health machinery should conduct mental health audits during
epidemiological emergencies which are critical for effective management of commu-
nity mental health. Bouncing forwards for a new normal, we need to:

* Identify people at risk during clinical visit or teleconsultation, especially younger
age, females and those having a preexisting mental health condition for which
COVID-19 data disaggregated by characteristics such as age, gender, sex and race
are needed to help tackle the health inequalities.

* Screen for psychiatric and psychosocial effects of social distancing of vulnerable
population.

* Ask direct questions about wellbeing and safety at home.

* Specialized psychiatric treatments and appropriate mental health services for
patients with comorbid mental disorders.

* Tremendous interconnectedness including cross country collaboration and
research [4, 13, 16].

8. Prevention of future pandemics

Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) hints
at more severe and frequent pandemics in coming times. SARS, MERS, H1IN1 to name
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a few along with COVID-19 testify to its damage [44]. With more than 2/3rd of the
recently emerging diseases and almost all known pandemics being zoonotic diseases,
following are some of the probable reasons of spill over of diseases from other
organisms to humans, which needs to be addressed on a priority basis:

* Deforestation: With deforestation of over 25%, human and their livestock
are likely to contact wildlife leading to vectors probably feeding near human
settlements. Such contacts lead to and determine risk of novel human virus
transmission.

* Wildlife trade spill over: Markets that sell wild animals have been the hotbeds
of diseases. The US agency for international development (USAID) PREDICT
project analyzed the spill over of viruses in people with high wildlife contact in as
high as 31 countries.

The risk further increases with climate change, intensive farming and interna-
tional travels enabling disease to spread across the world at an alarming rate. The
estimated present cost of prevention of pandemics for 10 years is estimated to be only
2% of the cost incurred during the COVID-19 pandemic. A few stringent steps can go
along way in detection and managing them. Working on these lines, December 27th
is proclaimed as the international day of Epidemic Preparedness — a day to embark on
the importance of prevention of, preparedness for and partnership against epidemics
like COVID-19. To prevent and be prepared for future pandemics, we need to invest
in 4 core spheres i.e., surveillance, early detection and control, manufacturing and
coordinated research and development.

* Surveillance: Effective surveillance for faster detection and control of diseases
requires a multidisciplinary approach integrating meteorological, veterinary and
medical surveillance with livestock farmers and local community playing a key
role. It includes risk characterization and participatory surveillance of unusual
events along with animal supply chains. Laws enforcing the ban of national and
international trade in high-risk diseases reservoir species should be enforced
to control zoonotic diseases. In this context, Regional Wildlife Enforcement
Network (WEN’s) and Convention on International Trade in Endangered Species
of Fauna and Flora (CITES) should be strengthened which could form part of an
effective response frontier. Building locally owned and internationally connected
genomic surveillance network will also ensure that we can spot potential dangers
and prevent future pandemics.

* Early detection and Control: SARS and COVID emerged as respiratory disease
outbreaks in Guangdong and Wuhan respectively but the serological survey of
people at Yunnan, a nearby province showed 3% had antibodies to similar virus
species from their principal reservoir. This proves that there’s substantial under-
reporting of exposure to zoonotic diseases. Lags in detection and identification
of diseases have decreased with time but still varies geographically, especially in
economically weaker countries.

* Manufacturing: There is an urgent need to increase the regional manufacturing
capacity for drugs and vaccines in low- and middle-income nations or regions,
which go a long way to prevent and control future pandemics globally and
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ensuring that local needs are met. Kusuma et al. revealed that unavailability
of protective gears including face masks and sanitisers adversely affected the
COVID-19 prevention adoption in 4 south Asian countries including India.

* Co-ordinated Research and Development: Since the inception of pandemic,
the world has seen an incremental investment in research, distribution and man-
ufacturing of COVID-19 tests treatment and vaccines. Paradoxically the same
increase in Research and Development for other infectious diseases of becom-
ing pandemics of tomorrow is not witnessed. Given the cross-border nature of
pandemics, international boards like world health organization (W.H.O.) or the
Global fund should work through existing global health architecture [45].

And for such a rigorous pandemic preparedness, we need to have a sound financial
footing and a collective investment globally, to support the key gaps in infrastructure.
The emergence of SARS-CoV-2 showed the limits of current approach and the overall
long reaction time of international reporting systems. The need of the hour is to
improve global coordination and leadership while action is needed at local, national
and regional levels. Establishing a trusted dialog between scientists, politicians and
public could also be helpful if we want to act fast. The participation of community
health workers who play a crucial role in covering the last mile in delivery of services
also cannot go unacknowledged. International agencies like FAO, WHO need to
endorse these decisions on a slow roll out plan when the prevalence of cases is low and
show the advantages of long-term investment in proper system [46].

9. Conclusion and future directions

The infamous COVID-19, apart from being highly contagious, had severe physi-
cal, social and psychological manifestations in the form of isolation, quarantine and
lockdown which hampered our social support system on a large scale. COVID-19
looks to be a lingering stressor and is bound to induce acute panic, anxiety, obsessive
behavior, paranoia, depression and PTSD in long term even if the cases subside. The
notable psychological consequences looming out of this disaster need to be addressed.
Altered mental status and behavioral changes have been mentioned to be acute effects
of the virus, and a putative link between those affected with COVID-19 and long-
term psychiatric comorbidities might merit further research. So, all efforts should be
directed towards minimizing the negative effects of this traumatic pandemic event on
mankind including its mental health implications. Lessons learnt from this pandemic
can help shape interventions and legislations in the near future. Therefore, either we
identify the probable rising impact on mental health and work upon it or we will pay
the price in the form of worsened quality of life in the post pandemic aftermath when
we will need all the able bodies to help the world economy recover.
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Lay Counselors’ Mental Wellness in
Suicide Prevention after Prolonged
Mass Trauma: A Pre- and
Post-Training Appraisal

Emilio Ovuga, Henry Oboke, Anne Abio, Felix Kaducu Ocaka,
Morten Sodemann and Ask Elklit

Abstract

Information on the mental wellness of lay counselors in Uganda is unavailable.
Sixty representatives of three sub counties in Gulu District in Northern Uganda were
equipped with counseling skills through 40 hours of training over 5 days. The trainees
completed the 32-item Response Inventory for Stressful Life Events (RISLE) imme-
diately before the commencement of the training and soon after the completion of
the training. Pretest prevalence of suicide ideation was 9.3%, and posttest prevalence
was 11.1%. Immediate post-training assessment showed better overall mental wellbe-
ing as judged by overall RISLE scores, which were statistically significantly lower
post-training than pre-training for gender (P = 0.05) and marital status (P = 0.001)
on most RISLE scores. Qualitative assessment after 3 months of training showed that
trainees were less suicidal, and they had improved psychosocial functioning. The
current results point to the need to pay attention to the mental wellness of volunteer
counselors and support them in their role in preventing suicide in areas of mass
trauma. We recommend robust randomized community trials to determine the role
of the mental wellbeing of volunteer lay counselors in the provision of psychological
first aid to communities exposed to prolonged mass trauma.

Keywords: mass trauma, lay counselors, mental wellbeing, mental disorders, suicide
ideation, suicidality, psychological first aid, northern Uganda

1. Introduction

Stress in the lives of humans under different names has attracted myriads of
studies and publications since World War I (WW I). One of the most compelling
books in the field is Herman’s publication [1]. Protracted, catastrophic, and life-
threatening events happen in daily life behind closed doors of families in the form
of domestic violence, sexual abuse and defilement, political terror and wars, and
natural disasters, and the diagnosis of terminal illness. Mental disorder in the form
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of post-traumatic stress disorder (PTSD) is so complex that misdiagnoses are com-
mon. Another influential book by Varmik Volkan [2] theorize that society accepts
“widespread violence,” which begins with what Volkan has described “thosen trauma.”
The defeat of one of the groups involved in intergroup conflict carries the painful
memories of their humiliation for centuries as a result of historical details passed

on from generation to generation in the hope that a future generation might be able
to avenge them. Likewise, the victor in intergroup conflict keeps alive their chosen
glory for as long as history can tell to ensure that their victory remains in memory.
The stark implication of this is that traumatic stress remains in memory for the
entire lives of affected people. According to Volkan, mass psychosis and suicide

may follow organized ethnic or political violence. Several traumatic stress-related
psychiatric disorders appear in the two main diagnostic systems, namely the Fifth
Edition of the Diagnostic and Statistical Manual of Mental and Behavioral Disorders
(DSM-V) of the American Psychiatric Association [3], and the eleventh edition of
the International Classification of Diseases and Behavioral Disorders (ICD-11) of the
World Health Organization [4].

Though not strictly a disorder, but rather, a consequence of other medical and
psychiatric conditions, suicide has come to take a central position as one of the
leading complications and comorbid health and social problems of stress disorders,
occurring together with post-traumatic stress disorder (PTSD), depression, anxiety
disorders, alcohol and substance use disorders, and general medical conditions. The
risk of suicide is higher than in the general population as reported in anxiety disorders
[5, 6], general physical conditions (Dome et al., 2019), and bipolar disorder [7]. In
Uganda, a landlocked country in East Africa, a violent war took place between the
Uganda government armed forces, the Uganda People’s Defense Forces (UPDF), and
arebel army of the Lord’s Resistance Army (LRA) in Northern Uganda from 1986 to
2006. Several publications have documented varying prevalence rates for depression,
suicide, suicide ideation, and other consequences of the decade long civil war in
Northern Uganda [8-10], Ovuga and Wasserman [11, 12].

As would be expected, one of the main goals of trauma therapy should aim to
help trauma-affected persons to recover from trauma, minimize mental distress,
improve community resilience and psychosocial functioning, and prevent suicide
in the aftermath of mass trauma exposure. Unfortunately, little or no attempt aims
to prevent suicide among trauma-exposed people. In situations of mass trauma,
psychosocial support to trauma-exposed persons is limited to the provision of social
amenities, the provision of protection and security guarantees, and other actions that
aim to promote community cohesion and resilience. Suicide prevention work, which
should be a key component of trauma therapy and psychosocial support, should
include the creation of an awareness of potential self-destructive behavior occurring
in communities affected by trauma. Following this step is the institution of measures
to provide psychological services to trauma victims; and recognizing, assessing,
and offering quality counseling services and specialist mental health care to people
showing symptoms and signs of psychological distress or mental illness. An optimal
outcome of such an intervention occurs when suicide prevention work takes place at
community level close to where trauma victims live, and with the full participation
of war-exposed communities. To do this, trained laypersons will deliver the suicide
prevention therapy as an integral component of generic psychosocial support
services [13]. A setback to this approach is the potential resistance of trauma-affected
communities concerning the role of laypersons to deliver psychological first aid in
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their own areas of abode. In the words of one community member, “What can our
colleagues do that we do not know? We live with them, they know our problems, and we
have suffered with them. How can they help us?”

The present chapter describes the outcome of training laypersons to deliver
psychological support for distressed war-affected individuals in Gulu District
in Northern Uganda. In doing so, we hypothesized that vulnerable members of
traumatized people would show evidence of psychological distress even though they
seem to “function normally.” If this is the case, we expected that laypersons would offer
psychological services to their colleagues more effectively if they themselves receive
psychological care before they assume responsibility for the psychological wellness of
their distressed colleagues. We therefore hypothesized that training distressed war-
affected individuals would constitute the means to improve their mental health.

2. Materials and methods
2.1 Selection of 60 lay counselor recruits

Leaders of the host communities of the participating volunteer lay counselors,
based on the predefined criteria and in consultation with communities, selected
the 60 trainees. Each person should have shown that they were kind, friendly, and
approachable to other persons in distress, be willing to help distressed individuals, be
trusted, be of good social standing, be male or female, be a youth or of older age, and
be willing to work on voluntary basis. Preparations and selection process followed
several levels of discussions as depicted in Figure 1.

The research team held several consultative meetings with Gulu District Officials,
which delegated the District Community Development Officer (DCDO), as the
contact person to oversee the suicide prevention initiative. The DCDO accordingly
appointed the various Assistant Community Development Officers (ACDOs) based
in the Sub Counties of District. The ACDOs in term granted authority to the Parish
Community Development Officers (PCDOs) of the participating parishes. Each
PCDO selected lay community volunteers for the training. The goals of the consulta-
tive meetings, preparation, and processes were to gather information from the various
stakeholders about suicidal behavior, introduce a self-help community response to the
wave of self-destructive behavior at the time, explain the mental health philosophy
behind the response, and align it with the prevailing traditional, cultural, and reli-
gious belief systems concerning suicidal behavior.

There were 20 participants at each of three Sub-County Headquarters. The
trainers were a senior psychiatrist, a clinical psychologist who was a doctoral
research student, two social workers, and a senior physician assistant in mental
health. Training consisted of 8 hours of a review of the learning objectives of the
previous day, a short introductory talk by one of the trainers on the areas to cover
during the day, life problems that commonly cause psychological or social distress,
plenary discussions, and examples of recent suicide or suicide attempt, or other life
problems. The short introductory lecture on the very first day of training provided
an overview of the entire 5-day training. The assessment of mental wellbeing fol-
lowed the overview of the training after which the training progressed smoothly.
In the course of the training, each trainee provided personal accounts of their
own difficulties whenever they wished to. In this way, the trainers supported the
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Figure 1.
Preparation and process of selection of volunteer lay counselors.

individual to tell their own lived story, and the rest of the trainees to listen without
interruption or show of judgmental attitude. The training reference material was a
standard mental health teaching methodology adopted in Uganda’s health training
institutions [13].

2.2 Self-assessment

Every selected layperson participated in two waves of self-assessment for the risk
of suicide behavior; the first wave of self-assessment took place immediately prior to
the start of training, and the second wave, at the close of the training. Participants
used the revised 32-item Response Inventory for Stressful Life Events (RISLE) [12] to
determine their suicidal behavior risk. The participating laypersons were members
of the same communities that lived with the experience of distress in the forms
of suicide, suicide attempts, suicide ideation, alcohol use disorders, and domestic
violence. The underlying principles in suicide risk self-assessments were as follows:

a.Since the volunteer lay counselors experienced the decade long brutal war in
Northern Uganda, as the rest of their community members, it would be expected
that they too would show evidence of psychological distress;

b.It would be ethically prudent to offer psychological support to participants who
screened positive for suicidal behavior; and

c.Because of training, laypersons who screened positive for psychological distress
would benefit from the experience of training.
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2.3 Instruments and screening for mental wellbeing
2.3.1 Conceptual framework of the Response Inventory for Stressful Events (RISLE)

Figure 2 presents the conceptual framework of three factors that interact in
dynamic ways to engender suicidal behavior. An interaction of two of these factors,
depicted as individual predisposition, stressful life events, and quality of social capital,
may lead to impulsive self-destructive act or deliberate self-harm, failed suicide
act, completed suicide act, recurrent suicide ideation, or repeated suicide urge in
response to the experience of difficulties in life. Individual predisposition may take
the form of genetic predisposition, the existence of a major psychiatric disorder such
as major depressive disorder, affective disorder, or schizophrenia; the diagnosis of a
debilitating somatic illness or terminal illness such as malignancy, or an endocrine
disorder such as diabetes mellitus. Examples of stressful life events are multiple, and
these include unexpected business collapse, loss of employment, failed marriage or
sudden end of a relationship, teenage pregnancy, domestic violence, and dropping
out of school due to lack of school fees. Examples of quality of social capital include
lack of social support to elderly parents who, as a result, may choose to end their lives.
Constant harassment of a child or teen by stepmother, neglect of a child by a father,
and child abuse or defilement are often potent risk factors for suicidal behavior.

The actual occurrence of a lethal suicidal act happens when all three factors
(individual predisposition, a stressful life event, and lack of social capital) act in
combination and create the environment for the affected person to view life as
intolerable, hopeless, worthless, and meaningless.

2.3.2 The RISLE and self-assessment

Table 1 presents the content of the Response Inventory for Stressful Life Events
(RISLE). The instrument consists of five subscales that comprise of items, which
describe situations relating to one or other of the three pillars of suicidal behavior.

Personal
Predisposition

Quality of Social Stressful Life
Networks Events

Figure 2.
Three pillars of suicide behavior.
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Variable Sex (females = 0, Marital status Age (34and
males =1) (other =0, less = 0,35and
(95% CI) married = 1) above =1)
(95% CI) (95% CI)
1. Life is intolerable -0.32(-0.49 —0.13 (CI -0.28 to 0.04 (CI -0.10 to
to — 0.15) 0.01) 0.18)
P; 0.000™" P; 0.08 P; 0.54
2. Life is hell on earth —0.08 (-0.21to —0.10 (CI -0.22 to —0.02 (CI -0.12to
0.05) 0.01) 0.09)
P; 0.25 P; 0.08 P; 0.74
3. The world has —0.02 (-0.15to —0.05 (CI-0.16 to —0.08 (CI -0.19 to
nothing to offer 0.11) 0.07) 0.03)
P; 0.77 P; 043 P; 0.15
4, Wish to be out of this -0.11(-0.22 —0.05 (CI -0.14 to 0.001 (CI -0.09 to
world to — 0.01) 0.04) 0.09)
P; 0.04 P;0.28 P; 0.97
5. Extent of pain —0.064 (-0.24 to —0.05 (CI -0.20 to —0.07 (CI-0.21to
0.11) 0.10) 0.07)
P; 046 P; 0.50 P; 0.29
6. Reaction to latest 0.06 (—0.36 to —0.24 (CI -0.50 to 0.06 (CI -0.19 to
hardship 0.02) 0.02) 0.30)
P; 0.68 P; 0.08 P; 0.64
7 Nervousness -0.13 (-0.45to 0.002 (CI-0.29 to 0.04 (CI -0.22 to
0.19) 0.28) 0.30)
P; 042 P; 0.99 P; 0.77
8. Confusion —0.19 (—-0.49 to —0.31 (C1-0.58 —0.71 (CI -0.20 to
0.11) to — 0.05) 0.29)
P;0.22 P; 0.02° P;0.71
9. Difficult times —0.07 (-0.25to -0.17 (-0.32 0.03 (CI -0.11to
0.11) to — 0.01) 0.18)
P; 0.44 P; 0.04 P; 0.64
10. Kill myself ~0.09 (~0.29 to ~0.03 (CI-015to 0.04 (CI-0.07 to
immediately 0.04) 0.08) 0.15)
P; 0.16 P; 0.57 P; 047
11. Kill myself after 0.04 (-0.07 t0 0.15) 0.03 (CI -0.06 to 0.13) 0.08 (CI -0.01to
business collapses P; 048 P; 0.50 0.17)
P;0.09
12. Worry —0.01 (-0.29 to —0.003 (CI -0.24 to —0.02 (CI -0.24 to
0.29) 0.24) 0.21)
P; 0.94 P;0.98 P; 0.89
13. Kill myself before -0.17 (-0.34 -0.21 (CI -0.36 —0.02 (CI-0.16 to
they do so to — 0.001) to — 0.07) 0.11)
P; 0.05 P; 0.005" P; 0.73
14. Give myself one more —0.17 (-0.35to —0.13 (CI -0.29 to 0.02 (CI -0.12to
chance 0.004) 0.02) 0.16)
P; 0.06 P; 0.08 P;0.77
15. No way out -0.13 (-0.27to —-0.13 (CI -0.26 0.02 (CI -0.10 to
0.02) to — 0.004) 0.13)
P; 0.09 P; 0.04 P; 0.79
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Variable Sex (females = 0, Marital status Age (34and
males =1) (other =0, less = 0,35and
(95% CI) married = 1) above =1)
(95% CI) (95% CI)
16. Relieve relatives of -0.17 (-0.32 -0.17 (CI -0.30 0.12 (CI -0.01to
problems to — 0.01) to — 0.04) 0.24)
P;0.03' P; 0.01 P; 0.06
17. Remind relatives of —0.10 (-0.33 to —0.18 (CI -0.38 to 0.22 (C10.03 to 0.41)
responsibilities 0.13) 0.02) P; 0.02
P; 0.38 P; 0.08
18. Punish my relatives -0.14 (-0.25 0.03 (CI -0.07 t0 0.12) —0.01 (CI -0.09 to
to — 0.040 P; 0.58 0.08)
P; 0.01 P; 0.87
19. Teach my relatives a —0.09 (-0.32to —0.13 (CI -0.33 to 0.05 (CI -0.14 to
lesson 0.14) 0.07) 0.24)
P; 045 P; 0.21 P; 0.60
20. Die to get away from —0.01 (-0.14 to —0.06 (C-10.17 to —0.01(CI-0.12 to
problems 0.13) 0.06) 0.10)
P;0.92 P;0.36 P; 0.81
21. Death solution to —0.06 (—0.14 to —0.02 (CI -0.09 to —0.03 (CI -0.10 to
problems 0.02) 0.05) 0.03)
P; 0.12 P;0.53 P;0.31
22. Go to another town —0.27 (—0.56 to —0.09 (CI -0.34to —0.19 (CI -0.42 to
0.01) 0.16) 0.04)
P; 0.06 P; 0.49 P; 0.11
23. Wish died with —0.08 (-0.27 to —-0.13 (CI -0.30 to —0.06 (CI -0.22to
relatives 0.12) 0.04) 0.10)
P; 044 P; 0.13 046
24, Wish kill myself —0.03 (—0.14 to —0.07 (CI-0.17to —0.05 (CI -0.14 to
0.08) 0.02) 0.04)
P; 0.59 P;0.13 P;0.28
25. Kill myself to end —0.14 (-0.29 to —0.12 (CI -0.25to —0.05 (CI -0.17 to
suffering 0.004) 0.004) 0.07)
P; 0.06 P; 0.06 P; 0.39
26. Kill myself before full —0.16 (-0.29 —0.08 (CI -0.19 to 0.04 (CI —0.07 to
features develop to — 0.04) 0.03) 0.14)
P; 0.01 P; 0.15 P; 0.49
27. Lost control —0.07 (-0.25to -0.17 (CI -0.32 0.03 (CI-0.11to
0.11) to —0.01) 0.18)
P; 0.44 P; 0.04° P; 0.64
28. Wish to be dead than —0.16 (-0.31 —0.05 (CI -0.18 to 0.01(CI —0.11t0 0.13)
alive to — 0.01) 0.08) P; 0.91
P; 0.04' P; 0.41
20. End life rather than —0.09 (-0.22to —0.09 (CI -0.21to —0.09 (CI-0.19 to
live with problems 0.04) 0.02) 0.02)
P; 0.17 P; 0.10 P; 0.11
30. No appreciation 0.05(-0.22t0 0.32) —0.07 (CI-0.30 to 0.02 (CI-0.20 to
P; 0.70 0.17) 0.24)
P;0.57 P; 0.88
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Variable Sex (females = 0, Marital status Age (34and
males =1) (other =0, less = 0,35and
(95% CI) married = 1) above =1)
(95% CI) (95% CI)
31. Wonder why born —0.18 (-0.42to —0.16 (CI -0.36 to 0.01(CI-0.19 to 0.20)
0.08) 0.05) P; 0.94
P; 0.15 P; 0.14
32. No practical -0.23 (-0.52 to —0.01 (CI-0.26 to —0.12 (CI -0.35 to
assistance 0.06) 0.24) 0.12)
P; 0.11 P; 0.92 P; 0.32
33. All variables —2.11 (-4.21to —3.36 (—5.22to —1.49) —0.08 (-1.78 to 1.63)
-0.02) P; 0.001" P; 0.93
P;0.05'

*Significant at P < 0.05.
**Significant at P < 0.001.
***Significant at P < 0.000.

Table 1.
RISLE regression analysis for the mean scoves with sex, marital status, and age of participants as demographic
characteristics post-training.

The subscales are Reaction to stressful events, Attitude to the social world, Attitude to
life, Passive death wishes, and Active death wishes. Suicidal persons have poor ability to
adapt to and manage stressful events. The characteristic response to encounters with
stressors, however minor, is bewilderment, confusion, and failure to be at ease. The
overall pattern of behavior in the face of difficulties is maladaptive. Suicidal behavior
in the Ugandan setting occurs in an environment of rich social networks. However,
suicidal persons view their social networks as not being supportive; their attitude to
their social networks is thus negative. In the face of life’s difficulties, suicidal indi-
viduals view their life situation as intolerable, unbearable; they view themselves as
having lost control over their personal and social lives. Passive death wishes refer to

a constellation of thoughts, feelings, and urges reminiscent of suicide. Active death
wishes, on the other hand, refer to thoughts, plans, and other activities that precede
and culminate in a completed suicide. The score on the RISLE is the total of the scores
on the five subscales. A high score indicates a high suicide risk. Details of how the
score on the RISLE validation is described elsewhere.

In addition to the actual measures of responses to stressors, the RISLE has a sec-
tion that captures sociodemographic characteristics of every respondent. The instru-
ment is self-administered and asks the respondent to provide his or her response to
the experience of each stressful event in the 2 weeks prior to the self-assessment.
Respondents choose from one out of four possible responses to every stressful event.
The four alternative responses grade the respondent’s potential response from a posi-
tive and adaptive reaction to a negative maladaptive response depending on his or
her life experiences. The content of the RISLE describes the presence of any chronic
somatic illness such as HIV/AIDS, the respondent’s adequacy of social support, type
and level of stress tolerability such as in response to marital difficulty or business col-
lapse, coping ability, and adaptive behavior in the face of difficulty such as impend-
ing natural death or execution for murder, etc. Trainee lay counselors completed the
32-item translated Luo version of the RISLE questionnaire [11, 12] on the first day of
training and immediately after the end of training on the fifth day.
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2.4 Statistical analyses

Multivariable logistic regression using STATA version 11.2 determined if there
was a significant difference in mean RISLE scores between males and females, on the
basis of marital status, and between respondents aged 35 years and older and those
aged 34 years and younger (See Table 1 above). The potential outcome of training
on the mental wellness of trainee lay counselors. Three months post-training, three
lay counselors who scored positive for suicidality and depression participated in
in-depth interviews during support supervision by two of the trainers. The findings
from in-depth interviews appear in the section of summaries in the following sec-
tion. Uganda National Council for Science and Technology (UNCST, SS3678) and
St. Mary’s Hospital Lacor Ethics Review Committee (054/09/14) provided approval
for the suicide prevention in the community.

3. Results
3.1 General characteristics

Seventy-eight percent of the respondents were male, and 100% were Christian.
The mean ages of males and females were not statistically significantly different. Sixty
trainees participated in the training, but only 48 had complete test scores for pretest
and posttest scores. Of the 12 trainees that missed either pretest or posttest screens, 6
were absent at the time of the posttest assessment while 10 missed the pretest assess-
ment. Of the 54 trainees who took the pretest assessment, 5 (9.3%) screened positive
for medium to high suicide risk. At posttest assessment, 6 trainees out of 54 (11.1%)
screened positive for suicidality. Part of the explanation for the higher proportion
of trainees screening positive for medium to high suicide risk lies in the respective
trainees having joined the training on the second or third day of training. Because of
this, the trainees missed much of the information and discussion about psychosocial
distress that results from exposure to traumatic stress.

3.2 Independent t-test (RISLE)

Immediate post-training assessment indicated statistically significant overall
reductions in RISLE mean scores based on gender (-2.11, 95% CI -4.21 to —0.02,
P = 0.05) and marital status (—3.36, 95% CI -5.22 to —1.49, P = 0.001). The reductions
in test items based on gender levels occurred for “life is intolerable” P = 0.000), “wish
to be out of this world” (P = 0.04), and “kill myself before the authorities execute me for
alleged murder” (P = 0.05). Other statistically significant reductions occurred for
“relieve my relatives of my problems” (P = 0.03), “punish my relatives” (P = 0.01), “kill
myself before the full features of HIV/AIDS show up” (P = 0.01), and “wish to be dead
than alive” (P = 0.04). Based on marital status, significant reductions in RISLE mean
scores occurred for “during difficult times” (P = 0.04), “kill myself before they do so for
alleged murder” (P = 0.005), “if there is no way out” (P = 0.01), “velieve relatives of
my problems” (P = 0.01), and “lost control” (P = 0.04). However RISLE mean score
increased significantly for respondents aged 35 years and older over those aged
less than 35 years for the test item regarding social support from significant others
“remind velatives of their vesponsibilities” (P = 0.02).
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3.3 Findings on support supervision

Three months after training, a doctoral student and member of the trainers
conducted support supervision. During the supervisions, three of the lay coun-
selors who had high scores on the RISLE indicative of severe suicide risk reported
significantly improved mental health with better social functioning as summarized
as follows.

3.4 Female lay counselor, 27 years old

Because of marital problems gone out of control, the 27 years old woman sepa-
rated from the husband. The husband was a heavy user of alcohol, and in his drunken
state, he fought the woman every night. For safety reasons the woman and her three
children used the food store as their bedroom. Consequently, there was no sexual
relationship between her and the man. After her separation, the husband married
two more wives. Following the training, the woman helped her family by talking
to the husband resulting into reconciliation. She herself accepted the reality of life
with two co-wives. The woman reported that the training she received benefited her
because she had become important in her community, solving community and family
problems. Although she had been suicidal prior to the training, the woman no longer
felt the urge to die by suicide. The most important achievement she made was that
she established liaison with the police department in her parish so that individuals
that attempted suicide did not have to face prosecution. Instead, suicide attempters
received referral to the Regional Referral Hospital where mental health professionals
practiced.

3.5 Female lay counselor, 38 years old

This 38 years old female counselor had a husband who drank alcohol heavily.
Because she was lame in one leg, her husband’s relatives did not wish her well and
urged him to marry another wife who was whole and healthy. The woman lost desire
for sex and wanted to go far away from home to a distant place to live all by herself.
After the training, the woman felt happy, and her husband stopped using alcohol
because she talked to him post-training. The woman felt confident, could handle
personal problems, did not feel suicidal and she felt stable in life. Moreover, the
woman realized that using her personal life story during counseling sessions with
clients helped them to recover. The woman’s work as a lay counselor has increased her
network of friends.

3.6 Sixty years old male lay counselor

This 60 years old male lay counselor described himself as mentally sick before
training. The man described features of moderate major depressive disorder
characterized by peculiar sadness, inability to sleep, worrying and thoughts about
his problems, thoughts about dying, and the experience of muscle cramps and pains.
He described himself as rough that he used to shout at his wife and children all the
time before training. On one occasion, the man confided to his wife that he lived in
two spirit worlds, one that invited him to die by hanging, and the other, to stay alive.
The training completely transformed the life of this senior citizen, and he became a
role model for all males, young or older, to follow his way of life. Because of this, the
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60 years old lay counselor reported that he no long had any work to do, as there were
no cases of domestic violence and alcohol abuse in his village.

4. Discussion

In the course of two decades of brutal civil war in Northern Uganda between
arebel army, The Lord’s Resistance Army (LRA), and government forces, the
Uganda Peoples’ Defense Forces (UPDF), 98% of the population experienced
firsthand the atrocities that occurred in the north of the country. The war left
many with bitter hearts and memories [8, 14]. In a review of research done in
Northern Uganda, Dokkedhal et al. [15] reported a review of the literature on the
widespread harmful mental health outcomes of the Northern Uganda war on the
population. Even children were not exempt, and Ovuga and Larroque [16] and
Ovuga et al. [17] reported the mental health, suicidal, and physical health effects
of the work on children. An epidemic of suicidal behavior followed the people in
the region attributed to the spirits of the dead who died in the crossfire. The locals
also attributed some of the suicides to excessive consumption of alcohol, domestic
violence, and widespread poverty as well as genetic or familial factors, as they
observed that not everyone but members of certain families and clans who were prone
to commit suicide did so. Religious leaders, on the other hand, explained the suicides
on demonic possessions. Against this background, this chapter describes the processes
and outcomes of training volunteer lay counselors in response to the emergence of
the suicide epidemic. An earlier experience in the neighboring district of Adjumani
showed that volunteer lay counselors and put down the rate of suicide in that district
by integrating mental health services in the general district health service [18].

A pre-training self-assessment of suicide risk among the volunteer lay counselor
recruits indicated that 9.3% of the participants scored highly for suicidality, while
post-training assessment indicated that 11.1% of the trainees were suicidal. These
rates were comparable to the study of Ovuga et al. [10]. The higher post-training
score for suicidality arose out of the fact that some of the individuals who did self-
assessment post-training were not present during the pretest and on 3 days of the
5 days training period. In the course of training and thereafter, three members of
the training team continued to provide psychological support to the lay counselors
to improve the counselors’ personal mental wellbeing and to provide advice and
guidance in how to proceed with the work of helping people in distress. The training
took the form of “experiential training,” meaning that the methods of instruction used
lived experiences to create relevance, meaning, and understanding of mental health
and suicide prevention concepts.

Results of the suicide prevention program were a participatory community
response to the wave of suicides in Gulu District. The results showed that 9.3-11.1%
of recruits whom their community leaders selected for training were initially suicidal,
even though the recruits appeared “normal.” Based on the content and structure
of the Response Inventory for Stressful Life Events (RISLE), the training centered
on equipping the trainees to pay attention to the origins of suicidal feelings in daily
living. Suicide in Uganda is a criminal act, and a failed suicide bid is liable to criminal
prosecution [16]. Because of this, the trainees received in-depth training on the ethics
of counseling, lasting 6 hours of introductory talk, exercises, group discussions, and a
plenary session. Post-training self-assessment showed better overall mental wellbeing
among the trainees. According to Haney et al. [19], it is risky to predict the outcome
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of suicide research. Suicide ideation is a personal matter. Some distressed and suicidal
individuals therefore tend to be secretive. The fear associated with talking to suicidal
individuals within a research atmosphere is the possibility of introducing the courage
and determination for them to implement their suicidal urge. Because of this, those
who screened positive for moderately severe suicidal risk received in-training psy-
chological support in addition to ongoing professional support supervision after the
training.

The current results suggest that training in small groups can result in improved
mental wellbeing among individuals who have experienced prolonged mass trauma.
This conclusion arises from the results of logistic regression that indicated signifi-
cant reductions in mean RISLE item scores for several component items, namely
stress toleration, coping abilities in difficult situations, improved attitude to social
support, and reduction in maladaptive behavior as an escape strategy in difficult
circumstances. The results further suggest that males benefitted more from the
training than did females. Similarly, the married also benefitted from the training
more than those who were not. It is possible that men learned coping skills from the
training faster than females. However, it is also possible that females took long to
work through the cumulative effects of domestic violence, which mainly affected
them. For the married, it appears that those who were married were able to relate
their own roles in their respective marital difficulties practically and were therefore
able to plan to use their knowledge and skills to address marital problems as the
training progressed.

The drawbacks in the current study stem from the fact that the study was an emer-
gency response to a community outcry and need. To address this limitation, a larger
and randomized study aimed to improve overall mental wellbeing in the community
would be beneficial. Not every one of the lay counselor recruits participated in the
training or self-assessments. However, the results suggest that training in mental
health can lead to improved mental wellbeing, as reported by Haney et al. [19]. Nine
African countries including Uganda participated in a World Health Organisation
(WHO) study, which investigated, through training, the effect of raising awareness
on mental health issues among secondary school students, their parents and teachers
in representative schools in each of the countries. In that study, awareness was raised
using printed materials specifically developed for the purpose, and distributed to the
students, their parents and teachers. In the case of Uganda the study took place in
randomly selected schools in the districts of Kampala and Wakiso. Results from the
nine countries cos countries showed that raising awareness about mental health and
well-being led to improved attitude toward individuals with mental illness after two
weeks of training. Secondly, students who received awareness training indicated that
they would seek help for their colleagues that might show signs of mental illness. The
same results applied to teachers and respective parents of the students that partici-
pated in the study [19]. These results show support for the recommendation for using
strategies to improve the mental health of individuals who volunteer to deliver first
aid mental health services for people in crisis. Nevertheless, the small sample size
probably limited the levels of significance that a larger and randomized sample size
would have provided. The fact that ongoing support supervision revealed improved
confidence, psychosocial wellbeing, and functioning suggests that the training had a
positive impact on the lives of the lay counselors. The present results therefore dem-
onstrate that trained lay counselors, with support supervision, can win the confidence
of the community, promote mental health in the community, and help to prevent or
at least control suicide after very traumatic stress. It is important that using volunteer
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lay counselors to deliver counseling services should be of very sound mind, hence the
need for their prior training and support supervision.

5. Conclusion

Following 20 years of very traumatic stress resulting from exposure to civil war
in Northern Uganda, there arose an epidemic of mass suicide in all communities.
In response to community outcry ranging from official civic and political lead-
ers through religious leaders to members of rural communities, Gulu University
Department of Mental Health established a suicide prevention program. By training
and providing support supervision, 60 volunteer lay counselors achieved improved
mental wellbeing and psychosocial functioning. We recommend a replication of this
emergency response, as it promises to enable rural communities with limited access
to professional mental health service cope with the detrimental effects of very severe
traumatic stress.
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