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BASIC RESEARCH ARTICLE

Eric Spikol, Martin Robinson ©©, Emily McGlinchey ¢, Jana Ross @ and Cherie Armour

Stress Trauma and Related Conditions (STARC) Research Centre, School of Psychology, Queen’s University Belfast, Belfast, UK

ABSTRACT

Background: Complex posttraumatic stress disorder (CPTSD) describes the results of complex,
prolonged, and/or inescapable trauma, and is typified by avoidance, re-experiencing, sense of
threat, affect dysregulation, negative self-concept, and interpersonal disturbances.
Additionally, CPTSD is highly comorbid with other common psychopathologies.

Objectives: A study was conducted in a trauma-exposed UK Armed Forces Veteran population
resident in Northern Ireland (N = 638, NI) to determine the prevalence of CPTSD and comorbid
associations.

Methods: Data from the Northern Ireland Veterans Health and Wellbeing Study (NIVHWS),
including self-report data describing traumatic stress, depression, anxiety, and suicidality,
were used in a latent class analysis to identify distinct profiles of symptomology in the
sample, and in a multinomial logistic regression to identify comorbidities associated with
class membership.

Results: Three distinct classes emerged: a low endorsement ‘baseline’ class (36%), a ‘Moderate
Symptomatic’ class (27%), and a high endorsement ‘Probable CPTSD’ class (37%). Both the
Moderate Symptomatic and CPTSD classes were predicted by cumulative trauma exposure.
Depression was highly comorbid (OR = 23.06 in CPTSD), as was anxiety (OR = 22.05 in CPTSD)
and suicidal ideation (OR=4.32 in CPTSD), with suicidal attempt associated with the CPTSD
class (OR=2.51).

Conclusions: Cases of probable CPTSD were more prevalent than cases of probable
posttraumatic stress disorder (PTSD) without Difficulties in Self-Organisation (DSO)
symptoms in a UK Armed Forces veteran sample, were associated with repeated/cumulative
trauma, and were highly comorbid across a range of psychopathologies. Findings validate
previous literature on CPTSD and indicate considerable distress and thus need for support in
UK Armed Forces veterans resident in NI.

Explorando la comorbilidad del trastorno de estrés postraumatico
complejo en veteranos expuestos a trauma en Irlanda del norte

Antecedentes:E| trastorno de estrés postraumatico complejo (TEPT-C) describe los resultados
de un trauma complejo, prolongado y/o inevitable; y se caracteriza por la presencia de
evitacion, re-experimentacion, sensacion de amenaza, desregulacion afectiva, un
autoconcepto negativo y alteraciones en las relaciones interpersonales. Adicionalmente, el
TEPT-C es altamente comérbido con otras psicopatologias frecuentes.

Objetivos: Se realizé un estudio en una poblacién de veteranos de las Fuerzas Armadas del
Reino Unido expuestos a trauma residentes en Irlanda del Norte (N=638, NI) para determinar
la prevalencia del TEPT-C y las asociaciones comérbidas.

Métodos: Los datos del Estudio de Salud y Bienestar en Veteranos de Irlanda del Norte
(NIVHWS, por sus siglas en inglés), incluidos datos de auto-reportes describiendo la
presencia de estrés traumatico, depresion, ansiedad y suicidalidad, fueron utilizados en un
analisis de clases latentes para identificar distintos perfiles de sintomatologia en la muestra
y en una regresién logistica multinomial para identificar las comorbilidades asociadas con la
pertenencia a cada clase.

Resultados: Surgieron tres clases distintas: una clase de “linea base” de bajo respaldo (36%),
una clase de “sintomatico moderado” (27%) y una clase de “TEPT-C probable” de alto
respaldo (37%). La exposicion acumulativa a trauma predijo tanto las clases de sintomatico
moderado como la del TEPT-C probable. La depresion fue altamente comoérbida (OR=23.06
en TEPT-C), asi como la ansiedad (OR=22.05 en TEPT-C) y la ideacién suicida (OR=4.32 en
TEPT-C), con intento de suicidio asociado a la clase de TEPT-C (OR=2.51).

Conclusiones: Los casos de TEPT-C probable fueron mas prevalentes que los casos de
trastorno de estrés postraumdtico (TEPT) sin sintomas de alteraciones en Ila
autoorganizacién (AAO) en una muestra de veteranos de las Fuerzas Armadas del Reino
Unido. Asimismo, los casos de TEPT-C probable se asociaron a la exposicion a trauma
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HIGHLIGHTS

CPTSD was more prevalent
than PTSD in a UK Armed
Forces veteran sample.
CPTSD was associated with
repeated/cumulative
trauma, and was highly
comorbid across a range of
psychopathologies.

These findings validate the
previous literature on
CPTSD.
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repetido/acumulativo y fueron altamente comérbidos con una variedad de psicopatologias.
Los hallazgos validan la literatura previa concerniente al TEPT-C e indican una angustia
considerable y, por lo tanto, demuestran la necesidad de soporte en los veteranos de las
Fuerzas Armadas del Reino Unido residentes en Irlanda del Norte.
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1. Introduction

A stressful or traumatic life event is generally
accepted as the inceptor for post-traumatic stress dis-
order (PTSD) while repeated or sustained stress is
associated with complex post-traumatic stress dis-
order (CPTSD), described by PTSD symptomology
(re-experiencing, avoidance, and sense of threat)
and Difficulties in Self-Organisation (DSO):
emotional dysregulation, negative self-concept, and
interpersonal disturbances (Cloitre, 2020). The Inter-
national Classification of Diseases 11th Edition
(World Health Organization, 2019) (ICD-11) rec-
ommends a diagnosis of CPTSD when an individual
meets criteria for PTSD, has a history of prolonged/
repeated stressors, and when DSO symptoms are pre-
sent (Maercker et al., 2013). The 6-factor structural
validity of CPTSD has been validated in community
(Brewin et al., 2017) and trauma exposed populations
(Frost, Vang, Karatzias, Hyland, & Shevlin, 2019;
Hansen, Hyland, Armour, Shevlin, & ElKklit, 2015),
including in military veteran samples (Armour,
Robinson, & Ross, 2021; Moderno, Nalipay, & Mor-
deno, 2019; Murphy et al., 2020), with a recent sys-
tematic review confirming both the 6-factor cluster
model and a 2-factor (PTSD and DSO) model (Redi-
can et al., 2021). While it has been suggested that
latent analyses do not guarantee construct validity,
as such techniques fit a model to data regardless of
the salience of the model (Achterhof, Huntjens, Mee-
wisse, & Kiers, 2019; Ford, 2020), others have
suggested that diagnostic constructs should not rely
on a single statistical method for validity and added
that multiple methodologies have confirmed and
re-confirmed CPTSD as clinically distinct from
PTSD (Cloitre et al., 2020).

Latent analysis of symptomology in trauma
exposed populations has largely shown a distinct
difference between PTSD and CPTSD (Elklit, Hyland,
& Shevlin, 2014; Folke, Nielsen, Andersen, Karatzias,
& Karstoft, 2019; Karatzias et al., 2017; Vang, Nielsen,
Auning-Hansen, & Elklit, 2020; Zerach, Shevlin, Cloi-
tre, & Solomon, 2019) with models describing PTSD,
CPTSD, and low symptom/baseline classes. However,
the distinction between the two disorders is not always
as clear (Folke et al., 2019) and ‘moderate symptom’
classes have emerged in study populations which do
not exactly match PTSD/CPTSD symptom profiles
but are experiencing distress (Bottche et al., 2018;
Knefel, Garvert, Cloitre, & Lueger-Schuster, 2015).
Additionally, several studies have found CPTSD to
be more prevalent than PTSD in general populations
(Cloitre et al., 2019; Hyland et al., 2021) and in veteran
samples (Armour, Robinson, et al., 2021; Mur-Cre-
pulja et al., 2020; Murphy et al., 2020; Zerach et al.,
2019). Trauma-focused interventions have shown
efficacy in reducing CPTSD distress and symptomol-
ogy (Hébert & Amédée, 2020; Voorendonk, De
Jongh, Rozendaal, & Van Minnen, 2020), including
several specialised variants of cognitive behavioural
therapy (CBT) (Eilers et al., 2021; Karatzias et al.,
2019), a personalised approach utilising multiple prac-
tices to suit the individual is recommended (Cloitre,
2021). In veteran treatment-seeking populations, sev-
eral phase-based interventions have shown positive
results (Landes, Garovoy, & Burkman, 2013), though
it has been noted that CPTSD symptomology may
act as an additional barrier to help-seeking (William-
son et al., 2021).

PTSD is known to be comorbid with common psy-
chopathologies (Currier, Foster, Karatzias, & Murphy,



2021) and the emerging body of literature suggests
that CPTSD shares this characteristic, potentially to
a greater degree (Armour, 2015). Individuals with
CPTSD are more likely to report experiencing higher
levels of anxiety and depression (Karatzias et al,
2019; Mur-Crepulja et al.,, 2020; Murphy, Karatzias,
Busuttil, Greenberg, & Shevlin, 2021), suicidality
(Hyland, Shevlin, Fyvie, & Karatzias, 2018; Karatzias
et al., 2019), moral injury (Mur-Crepulja et al., 2020;
Murphy et al., 2021), substance misuse and psychosis
(Facer-Irwin, Karatzias, Bird, Blackwood, & MacMa-
nus, 2021), and alcohol misuse (Hitch, Toner, &
Armour, 2020). The DSO elements of CPTSD overlap
with symptomology of borderline personality disorder
(BPD), which is also associated with trauma (Herman,
Perry, & Van der Kolk, 1989), though recent studies
have shown a clear delineation between the two in
trauma exposed populations (Cloitre, Garvert, Weiss,
Carlson, & Bryant, 2014; Frost et al, 2020; Frost,
Hyland, Shevlin, & Murphy, 2020; Murphy et al,
2021), with the association being one of comorbidity.

While CPTSD has been investigated in other
veteran populations, the Northern Ireland Veterans
Health and Wellbeing Study (NIVHWSY) is the first
to examine the ethology and aetiology of CPTSD in
the unique context of Northern Ireland. Operation
Banner, the UK military involvement in Northern Ire-
land (NI) during a turbulent era commonly known as
‘The Troubles’, ran from 1969 through 2007 and of the
estimated 40,500 individuals who participated,
roughly 19,500 were native to NI in either the Royal
Ulster Constabulary (RUC) or the Ulster Defence
Regiment (Armour, Walker, et al., 2018) (UDR). Fol-
lowing the signing of the Good Friday Agreement in
1998, which led to the cessation of violence, reduced
military operations, and the devolved NI government,
being a military veteran has carried a stigma in many
parts of NI, leading to much of this population being
unwilling to self-disclose their status due to safety
issues (Armour, Walker, Waterhouse-Bradley, Hall,
& Ross, 2017; Armour, Waterhouse-Bradley, Ross,
McLafferty, & Hall, 2018). The NIVHWS (N = 1,329)
made headway into mapping the support needs of
this community, including confirming the presence/
prevalence of probable CPTSD in the sample
(Armour, Robinson, et al., 2021) and identifying latent
groups of comorbid disorders in those who meet diag-
nostic screening for CPTSD (Robinson, McGlinchey,
& Armour, 2021).

It was evident that while the body of literature on
CPTSD and associated comorbidities is growing,
both in civilian and military contexts, very little formal
research had been conducted in a NI veteran popu-
lation. Previous studies describing CPTSD in this con-
text did not cover the relationship between symptom
profile and comorbidities, nor comorbidity likelihood.
This study aimed to investigate the prevalence of
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probable CPTSD and associated comorbidities in UK
Armed Forces veterans who are resident in NI. It
was hypothesised that (i) probable CPTSD would be
more prevalent than probable PTSD, (ii) distinct
classes of PTSD symptomology, CPTSD/DSO sympto-
mology, and low symptom/non-clinical would be pre-
sent, (iii) the probable CPTSD symptom profile would
be comorbid with anxiety, depression, and suicidality,
and (iv) the likelihood of experiencing these comor-
bidities would be higher for those with probable
CPTSD than probable PTSD.

2. Method
2.1. Sample

A total of N=1,329 participants provided informed
consent as part of the Northern Ireland Veterans
Health and Wellbeing Study. For this study, pairwise
deletion was used, with N =307 participants removed
as they did not endorse at least one trauma and a
further N=384 removed as they had 20% or more
missing data across the key variables of interest
(PTSD, CPTSD, suicidality, depression, and anxiety).
Participants with less than 20% missing data across
these variables were retained, with analyses in this
study conducted on a variable-by-variable basis
using cases with complete data. The sample size was
specified separately for each analysis and the final eli-
gible sample size was N =638. Ethical approval was
originally granted by Ulster University (REC/17/
0031) with a confirmational approval granted by the
Queen’s University Belfast Research Ethics Committee
(EPS 19_156) on relocation on the Chief Investigator.
All participants provided written consent.

2.2. Measures

Trauma exposure was measured using 17 items from 2
separate measures: 13 items comprising the Stressful
Life Events Screening Questionnaire adapted for the
Diagnostic and Statistical Manual 5 (Elhai et al,
2012) (SLESQ; DSM-5) and 4 items from the Life
Events Checklist for DSM-5 (Weathers et al., 2013)
(LEC-5). This combination of items was chosen to
ensure a fully comprehensive trauma screen within
this population, in line with the unique socio-political
context of Northern Ireland, as together, the measures
covered the spectrum of known trauma experiences
specific to the region’s conflict history as also utilised
in McGlinchey, Ross, Murphy, Shorter, and Armour
(2021). These items were presented in binary format,
with participants asked to select ‘yes’ if they had
experienced any of the 17 specified stressful life events,
and ‘no’ if they had not.

The International Trauma Questionnaire (Cloitre
et al, 2018) (ITQ) was used to examine ICD-11
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probable PTSD and CPTSD caseness and symptoma-
tology. The ITQ consists of 6 items measuring PTSD
(2 items each allocated to measuring the specific
ICD-11 symptom clusters ‘re-experiencing’, ‘avoid-
ance’, and ‘sense of threat’, with 3 items measuring
functional impairment) and 6 items measuring DSO
symptomology (2 items measuring each of the 3
ICD-11 symptom clusters for CPTSD, ‘affective dysre-
gulation’, ‘negative self-concept’, and ‘interpersonal
disturbances’). The scale contains a further 3 items
measuring functional impairment in relation to
CPTSD symptomology. Participants are asked to
answer in relation to their experiences over the past
month and rate the degree to which they were affected
on a 5-point Likert scale ranging from 0-4 (‘not at all’,
‘a little bit’, ‘moderately’, ‘quite a bit’, and ‘extremely’).
Meeting caseness for PTSD requires endorsement of a
score of >2 for at least 1 of 2 symptoms from each of
the 3 PTSD clusters, as well as a score of >2 in at least 1
functional impairment item. Similarly, meeting case-
ness for CPTSD requires meeting the criteria for
PTSD, in addition to scoring >2 for at least 1 symptom
from each of the 3 CPTSD clusters and 1 functional
impairment item. As this measure was self-report,
caseness for PTSD/CPTSD is considered probabilistic.
Previous studies have demonstrated the reliability and
validity of the scale (Cloitre et al., 2014; Mur-Crepulja
et al., 2020), with a Cronbach’s alpha of « =0.96 for
the PTSD items, a =0.96 for the CPTSD items and
a =0.98 for the total scale as used in this study.

Depression and Anxiety were measured using the
Patient Health Questionnaire 9 (Kroenke, Spitzer,
Williams, Monahan, & Lowe, 2007) (PHQ-9) and
the Generalised Anxiety Questionnaire 7 (Kroenke,
Spitzer, & Williams, 2001) (GAD-7) respectively.
Regarding both scales, participants are asked to
answer in relation to experiences of symptoms over
the past 2 weeks using a 4-point Likert scale ranging
from 0-4 (‘not at all’, ‘several days’, ‘more than half
the days’, and ‘nearly every day’). For both measures,
a score of 10 or over is considered to provide adequate
sensitivity and specificity to screen for possible case-
ness of generalised anxiety disorder (GAD) and
major depressive disorder (MDD) (Kroenke et al.,
2001; Kroenke et al., 2007; Spitzer, Kroenke, Williams,
& Lowe, 2006). This criterion was applied in the cur-
rent study. Both measures are considered valid and
reliable self-report tools across both general and clini-
cal populations (Kroenke et al., 2001; Spitzer et al.,
2006), with a Cronbach’s alpha of 0.96 for the GAD-
7 and 0.95 for the PHQ-9 in this study.

Suicidality was assessed using 2 items adopted from
the Ulster Student Wellbeing Study (Bunting, Mur-
phy, O’Neill, & Ferry, 2012). These items specifically
assessed lifetime Suicidal Ideation (‘Did you ever in
your life have thoughts of killing yourself?’) and life-
time Suicide Attempt (‘Have you ever made a suicide

attempt (i.e. purposefully hurt yourself with at least
some intent to die)?’), with binary response options
(yes/no). Suicidal Ideation and Attempt are con-
sidered precursors of completed suicide and robust
indicators of suicidality (Klonsky, May, & Saffer,
2016).

2.3. Analytic strategy

Data were sourced from the NIVHWS including
demographics, trauma exposure, and adverse mental
health outcomes. A latent class analysis (LCA) was
conducted using the 6 domains of CPTSD sympto-
mology, with potential predictor variables and comor-
bidities assessed in a multinomial logistic regression.
LCA was used to investigate whether distinct
groups of veterans could be identified with distinct
symptom profiles in accordance with PTSD and
CPTSD diagnostic criteria (as specified by ICD-11).
These analyses attempted to identify distinct profiles
of CPTSD symptomology in a novel population of
military veterans. Findings are expected to contribute
to the growing body of evidence related to the latent
model of ICD-11 CPTSD (Achterhof et al., 2019; Cloi-
tre et al., 2020; Elklit et al., 2014; Folke et al., 2019;
Ford, 2020; Karatzias et al.,, 2017; Vang et al., 2020;
Zerach et al., 2019). Similarly, these analyses sought
to examine salient association with class membership,
those identified to be related to PTSD and CPTSD
symptomology (Cloitre, 2021; Landes et al., 2013), to
interrogate potential differences between identified
classes. Specifically, LCA was conducted using the 6
symptom clusters (‘Re-experiencing’, ‘Avoidance’,
‘Sense of Threat’, Affection Dysregulation’, ‘Negative
Self Concept’ and ‘Interpersonal Disturbances’) con-
tained within the ITQ scale to determine the correct
number and nature of classes within the sample.
LCA is a statistical method used to identify homo-
geneous groups, or classes, from categorical multi-
variate data (Muthén & Muthén, 1998-2012),
therefore it was necessary to create six new binary
variables to reflect ‘valid endorsement’ of each of the
six ITQ symptoms clusters. Valid endorsement of a
symptom cluster is defined as a score of 2’ or more
on at least one item within each symptom cluster.
The fit of six models was assessed. The models were
estimated using robust maximum likelihood (Yuan &
Bentler, 2000). To avoid solutions based on local max-
ima, 100 random sets of starting values were used. A
number of model fit statistical indices were used to
select the optimal number of latent classes. Specifi-
cally, the relative fit of the models was compared by
using three information theory-based fit statistics:
the Akaike information criterion (Akaike, 1987)
(AIC), the Bayesian information criterion (Schwarz,
1978) (BIC) and sample size-adjusted Bayesian infor-
mation criterion (Sclove, 1987) (ssa-BIC). The model



that produces the lowest values is judged to be the best
fitting model. Entropy scores can range from 0 to 1
with higher scores indicating a better fitting model
(Ramaswamy, Desarbo, Reibstein, & Robinson,
1993). Additionally, the Lo, Mendell, and Rubin
(2001) adjusted likelihood ratio test (LRT) was also
used to compare models with increasing numbers of
latent classes. When a non-significant value (p>
0.05) occurs, this indicates that the solution with one
less class should be accepted.

Two multinomial logistic regressions were then
used to determine the extent to which cumulative
trauma exposure predicted class membership, and
the likelihood of experiencing comorbidities (anxiety,
depression, suicidal ideation, and suicide attempt)
based on class membership when compared to a nor-
mative baseline class. All analyses were conducted in
IBM SPSS Statistics (Version 25) and Mplus 7.3.1
(Muthén & Muthén, 1998-2012).

3. Results

Most participants were male (90.0%, n = 575), with a
mean age of 55.59 years (SD =10.62, range = 27-99).
Most participants (73.4%, n =468) were married or
living with a partner, 16.8% were separated/divorced
(n=107), 5.6% were single/never married (n=36),
4.1% were widowed (n=26), with 0.2% responding
‘other’ (n=1). In specifying military service, 91.4%
of participants were Army veterans (n=>583), 10%
were Navy veterans (n=64), 8.3% were Royal Air
Force veterans (n=>53), and 1.6% were veterans of
the Marines (n = 10). In terms of highest rank served,
17% (n=121; n=8 Navy, n=1 Marines, n=104
Army, n=8 Royal Air Force) were commissioned
officers, 52.1% (n=370; n =30 Navy, n=6 Marines,
n=305Army, n =29 Royal Air Force) were non-com-
missioned officers, and 30.9% (n=219; n=26 Navy,
n=6 Marines, n=174 Army, n=16 Royal Air
Force) served in another rank. It is noted that some
participants had served in more than one branch at
more than one rank.

Endorsement rates for trauma exposure and mental
health outcomes are presented in Table 1. Rates for
trauma exposure ranged from 6.1% (physical force/
threat used by other to attempt sexual assault) to
82% (fire or explosion). Participants were asked to
select the ‘worst’ trauma, ranging from 0.2%
(unwanted sexual contact when helpless) to 17.6%
(fire or explosion). Additionally, 57.7% (n=367)
responded that their worst trauma was related to
their military service. Rates for mental health out-
comes ranged from 5.8% (PTSD when considered sep-
arately from CPTSD) to 56.9% (Affect Dysregulation,
suicidal ideation).

A latent class analysis (LCA) was performed to test
for the presence of latent classes within the study
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Table 1. Endorsement rates for trauma exposure and mental
health outcomes.

N n(%)  Worst (%)
Trauma Exposure
Life-threatening illness 638 214 (33.5) 50 (8.2)
Life-threatening accident 638 258 (40.4) 35 (5.7)
Natural disaster 638 151 (23.7) 4(0.7)
Fire or explosion 638 523 (82.0) 108 (17.6)
Exposed to a toxic substance 638 160 (25.1) 4(0.7)
Physical force/weapon used in robbery/ 638 128 (20.1) 18 (2.9)
mugging
Immediate family member/romantic 638 348 (54.5) 93 (15.2)
partner/very close friend death due to
accident/homicide/suicide
Physical force used by other to sexually 638 71 (11.1) 5(0.8)
assault
Physical force/threat used by other to 635 39 (6.1) 5(0.8)

attempt sexual assault

Unwanted sexual contact when helpless 636 93 (14.6) 2 (0.3)

Physical assault by parent/caregiver/ 638 209 (32.8) 15 (2.5)
other person in childhood
Physical assault by romantic partner/ 636 253 (39.8) 4(0.7)

date/sibling/family member/stranger/
someone else

Threatened with a weapon 638 322 (50.5) 32 (5.2)

Caused injury/harm/death to someone 636 143 (22.5) 16 (2.6)
else

Present when someone was killed/ 636 416 (65.4) 92 (15.0)
seriously injured/assaulted

Repeated/extreme exposure to 638 337 (52.8) 54 (8.8)
gruesome/horrifying details of another
person’s death/serious injury/sexual
violation

Other situation: seriously injured/life was 638 447 (70.1) 75 (12.3)
in danger

Mental Health Outcomes

Probable PTSD? 634 37 (5.8)"

Re-experiencing 638 289 (45.3)

Avoidance 636 276 (43.4)

Sense of Threat 637 349 (54.8)

Probable CPTSD? 634 148 (23.3)

Affect Dysregulation 636 362 (56.9)

Negative Self Concept 638 260 (40.8)

Interpersonal Disturbances 638 341 (53.4)

Depression 633 267 (42.2)

Anxiety 632 221 (35.0)

Suicidal ideation 636 362 (56.9)

Suicide attempt 638 121 (19.0)

Note: ' Sample size for a given analysis; 2 mental health outcomes are
based on endorsement of self-report items; Trauma categories are not
mutually exclusive; Worst denotes selected as worst event and is
mutually exclusive; t rate of PTSD taking C-PTSD into account

population as defined by endorsement of ITQ sub-
scales. The fit statistics are presented in Table 2. The
BIC (3696.70) and ssaBIC (3633.20) were lowest for
the 3-class solution compared against the other
models and the entropy value (0.812) indicated accep-
table classification of participants in the 3-class model.
While the AIC fit indices were lowest in the 4-class
model, the BIC is considered the most reliable of the
fit indices (Nylund, Asparouhov, & Muthén, 2007).
Additionally, the LRT for the 4-class model was not
significant, indicating that the model (k-1) should be
accepted, leading to the selection of the 3-class
model on the basis of best fit and parsimony.

The profile plot for the 3-class model is shown in
Figure 1 with endorsement probabilities by class in
Table 3. Class 1 consisted of 37% (n=235) of the
sample and was observed to have high probability of
meeting the diagnostic criteria for all CPTSD
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Table 2. Fit statistics for LCA of ITQ Subscales.

Log-likelihood AlC BIC ssaBIC Entropy LRT, p
2 Class —1848.93 3723.86 3781.81 3740.54 0.90 1508.74***
3 Class —1783.77 3607.54 3696.70 3633.20 0.81 127.50%**
4 Class —1772.85 3599.69 3720.07 3634.34 0.83 21.37
5 Class —1766.92 3601.84 3753.42 3645.47 0.80 11.60%*
6 Class —1762.12 3606.25 3789.04 3658.87 0.83 9.39
Note: AIC: Akaike information criterion; BIC: Bayesian information criterion; ssaBIC: sample size-adjusted BIC; LRT: Lo-Mendell-Rubin adjusted; model of best
fit bolded.
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Figure 1. Profile plot for the latent class analysis of ITQ symptom clusters.

symptom clusters. This class was labelled the Probable
CPTSD class. Class 2 (27%; n = 175) was characterised
by those who met diagnostic criteria for the three
PTSD symptom clusters, as well as DSO symptoms
clusters, however to a much lower degree than
class 1. This class was labelled the Moderate Sympto-
matic class as this group is described by PTSD and
DSO symptomology, though to a lesser degree than
the CPTSD class and is not as distinct as those pre-
sented in other latent variable models. Finally, class
3 (36%, n =228) was characterised by those who had

Table 3. Endorsement probabilities for ITQ symptom cluster
by latent class.

CPTSD Moderate Baseline

Class 1 Symptomatic Class 3

(37%) Class 2 (27%) (36%)
Re-experiencing 0.93 0.31 0.05
Avoidance 0.93 0.30 0.01
Sense of Threat 0.96 0.51 0.13
Affect Dysregulation 0.98 0.63 0.07
Negative Self Concept 0.85 0.30 0.01
Interpersonal 0.98 0.60 0.00

Disturbances

the lowest probability of meeting the diagnostic cri-
teria across any of the symptom clusters. This class
was labelled the Baseline class.

Two multinominal regressions were conducted to
compare all classes by a predictor variable, cumulative
trauma exposure, and by comorbidities: anxiety,
depression, suicidal ideation, and suicidal attempt
(Table 4). The first analysis used the Baseline class
(class 3) as a reference category, allowing for compari-
sons against the Probable CPTSD class (class 1) and
Moderate Symptomatic (class 2), and the second
used class 2 as the reference category, compared
against the CPTSD class.

Cumulative trauma exposure was a significant pre-
dictor of Probable CPTSD class membership (when
compared to both the Baseline and Moderate Sympto-
matic classes), and of Moderate Symptomatic class
membership when compared to the Baseline class.
When compared against the Baseline class, those in
the Probable CPTSD class were significantly more
likely to experience increased trauma (OR=1.28,
CI=1.15-1.42), to meet the clinical thresholds for
depression (OR =23.06, CI =9.69-54.89) and anxiety



Table 4. Results of multinomial regressions showing class
characteristics.

OR (95% CI)
Moderate CPTSD
CPTSD Symptomatic (vs Moderate
Predictors (vs. Baseline) (vs Baseline) Symptomatic)
Cumulative 1.28%** 1.14%* 1.13%*
Trauma (1.15-1.42) (1.05-1.23) (1.03-1.23)
Exposure
Mental Health
Outcomes
Anxiety (clinical 22.05%** 3.77** 6.01%**
threshold) (8.02-63.19) (1.37-10.25) (3.35-10.78)
Depression 23.06%** 7.28*%* 3.17%*%*
(clinical (9.69-54.89) (3.29-16.09) (1.73-5.77)
threshold)
Suicidal Ideation 4.32%%* 2.19%* 1.96%*
(2.19-8.48) (1.36-3.56) (1.09-3.55)
Suicidal Attempt 2.51* 0.96 2.60%*
(1.04-6.08) (0.42-2.19) (1.35-5.03)

Note: *p <.05, **p < .01, ***p <.001.

(OR =22.05, CI=8.02-63.19), and to experience both
suicidal ideation (OR=4.32, CI=2.19-8.48) and
suicide attempts (OR=2.51, CI=1.04-6.08). Simi-
larly, individuals in the Moderate Symptomatic class
were significantly more likely to more to experience
increased trauma (OR = 1.14, CI =1.05-1.23), as well
as all other mental health outcomes excluding suicide
attempts. When compared against the Moderate
Symptomatic class, the Probable CPTSD class were
significantly more likely to experience increased
trauma (OR=1.13, CI=1.03-1.23), and to meet the
clinical thresholds for depression (OR=3.17, CI=
1.73-5.77) and anxiety (OR=6.01, CI=3.35-10.78).
Additionally, those in the Probable CPTSD class
were significantly more likely to experience both
suicidal ideation (OR=1.96, CI=1.09-3.55) and
attempts (OR =2.60, CI = 1.35-5.03).

4, Discussion

The LCA resulted in a 3-class model: a Probable
CPTSD class (37%) described by high levels of PTSD
symptomology (re-experiencing, avoidance, and
sense of threat) and DSO symptomology (affect dysre-
gulation, negative self-concept, and interpersonal dis-
turbances), a smaller Moderate Symptomatic class
(27%) described by moderate levels of all symptomol-
ogy, and a non-clinical baseline class (36%). While a
3-class model and a larger CPTSD class are largely
consistent with previous literature, the number who
met criteria for probable PTSD alone when consider-
ing probable CPTSD was extremely low, which may
account for why a more distinctive ‘PTSD’ class did
not emerge. Sub-threshold CPTSD classes have been
found in trauma-exposed populations (Bottche et al.,
2018) with profiles differing in symptom severity
(Knefel et al., 2015; Wolf et al., 2015) and including
moderate symptomology with DSO endorsement
(Folke et al., 2019; Folke, Nielsen, & Karstoft, 2021;
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Liddell et al., 2019). It is also possible that highly trau-
matised samples are more likely to experience DSO
symptomology (Shevlin et al, 2017; Vang et al,
2021), resulting in the absence of a PTSD-only class.
The lack of such a class is likely due to a combi-
nation of the sample size and the context of NI rather
than a refutation of the construct validity of CPTSD.
The sample reported high levels of trauma exposure;
overall trauma and ‘worst’ trauma were in categories
reflective of both combat exposure and the turbulent
climate of NI during Operation Banner. Over half
the sample (57.7%) indicated that their ‘worst’ trauma
as related to their PTSD was during military service
and many serving were targeted during off-duty
hours (Armour, Waterhouse-Bradley, et al., 2018).
Individuals were subject to high levels of cumulative
trauma due to decades of political violence and signed
on to a career with increased risk of further traumati-
sation, resulting in a highly traumatised population.
Symptom endorsement probabilities in the Prob-
able CPTSD class ranged from 85% (negative self-con-
cept) to 98% (affect dysregulation, interpersonal
disturbances), meeting the diagnostic requirements
for CPTSD and describing a group experiencing
severe distress. As class membership is probabilistic,
the endorsement rates for probable PTSD (n =37,
5.8%) and probable CPTSD (n = 148, 23.3%) are better
indicators of actual caseness. The Moderate Sympto-
matic class in this sample ranged from 30% (negative
self-concept, avoidance) to 63% (affect dysregulation),
describing a group above the clinical threshold for
PTSD with some aspects of DSO. Negative self-con-
cept was the least endorsed DSO symptom cluster in
the clinical classes and a sense of threat was the highest
endorsed PTSD symptom cluster in all three classes.
This makes sense in the context of NI’s sociopolitical
history of guerrilla-style conflict (Frost et al., 2020),
the objective reality of ongoing threat of violence
towards veterans (Armour, McGlinchey, & Ross,
2021), and that the perceived, be it objective or subjec-
tive, sense of threat reported in this population
(Armour, Waterhouse-Bradley, et al., 2018).
Cumulative trauma was a significant predictor of
membership in both Probable CPTSD (OR=1.28)
and Moderate Symptomatic (OR=1.14) classes.
Experiences of cumulative trauma were also more
likely to result in Probable CPTSD class membership,
in line with the literature suggesting that CPTSD is a
disorder resulting from extreme, repeated, and/or pro-
longed traumatic experiences (Cloitre et al., 2009;
Herman, 1992; Palic et al., 2016). It is well established
that a traumatic event can result in the experience of
PTSD symptomology (reexperiencing, avoidance,
and sense of threat), and that the DSO symptomology
is the result of the chronic nature of a prolonged stres-
sor. Military service in an armed conflict is an environ-
ment described by a constant threat-to-life with an
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ambiguous end point and elevated prevalence rates of
CPTSD have been previously found in veteran cohorts
after service (Mur-Crepulja et al., 2020; Murphy et al.,
2020; Zerach et al., 2019). For NI veterans, the
repeated trauma did not end with separation, as
many remained living ‘in the battlefield” in the towns
in which they had served, and in a region with existing
open hostilities towards those who had served.

While all mental health outcomes were highly
comorbid, the likelihood of occurrence was higher in
the Probable CPTSD class than the Moderate Sympto-
matic class. This difference was present when the base-
line class was used as the reference category and when
the Moderate Symptomatic class was the reference,
though the likelihood was not as high. These results
are consistent with previous findings (Frost et al.,
2020; Mur-Crepulja et al., 2020) and with the sugges-
tion of an increased psychological encumbrance due
to CPTSD including high rates of comorbidity with
anxiety, depression, and self-injurious/suicidal idea-
tion due to a hypothesised general ‘internalizing’ fac-
tor of psychological distress (Hyland et al.,, 2018).
Depression was the most comorbid in both classes
(OR =23.06 for Probable CPTSD, OR = 7.28 for Mod-
erate Symptomatic), followed by anxiety (OR =22.05
for Probable CPTSD, OR = 3.77 for Moderate Sympto-
matic), and while suicidal ideation was comorbid in
both classes, a suicide attempt was only so for the
Probable CPTSD class. Both anxiety and depression
are comorbid with suicidality (Cougle, Keough, Ric-
cardi, & Sachs-Ericsson, 2009; Hawton, Houston,
Haw, Townsend, & Harriss, 2003), with anxiety highly
associated with suicidality in a large veteran cohort
(Pfeiffer, Ganoczy, Ilgen, Zivin, & Valenstein, 2009),
and the findings here support this. It is known that
PTSD/CPTSD do not feature a reduced pain threshold
characteristic of other disorders with DSO symptoms
(Schmabhl et al., 2010), and that PTSD symptoms are
associated with multiple physical conditions including
chronic pain (Pacella, Hruska, & Delahanty, 2013),
which has been associated with suicidality (Ford &
Courtois, 2014). It is also possible that the increased
psychological distress stemming from the additional
DSO symptoms contribute to an increased prevalence
of suicidal behaviour.

The results here must be viewed in the unique con-
text of NI, taking into account both the complex his-
tory of the conflict and the contemporary
environment in which the study’s respondents live.
As previously discussed, self-disclosure of veteran sta-
tus carries significant risk (Armour et al, 2017;
Armour, Waterhouse-Bradley, et al, 2018) which
can affect help-seeking behaviour, leaving few avenues
of support for those experiencing distress. Data from
the NIVHWS has shown that veterans resident in NI
who served in NI (‘home service’) described more bar-
riers to support service use than those deployed

elsewhere (‘general service’) (Armour, McGlinchey,
etal, 2021). Additionally, the Armed Forces Covenant
is not implemented in NI and matters of defence are
not devolved issues for the NI Executive, meaning
dedicated veteran support is limited to a handful of
charitable organisations (Armour et al., 2017; Armour,
Walker, et al., 2018; Armour, Waterhouse-Bradley,
et al., 2018).

This study has validated previous research of latent
analysis of PSTD/CPTSD symptom clusters in a
trauma exposed population, replicating previous
findings of latent groups espousing low-symptomol-
ogy, moderate symptomology, and CPTSD/DSO
symptomology (Bottche et al, 2018; Knefel et al,
2015).

4.1. Strengths & limitations

Results must be considered alongside the limitations
of this study. Of the overall study population (N=
1,329), 307 were removed for not having endorsed a
single trauma and 384 had greater than 20% missing
data, meaning data from only 48% of participants
(n=638) were utilised. The sample size was however
sufficient for the type of analyses used. The comorbid-
ities used in the analyses do not represent all potential
comorbid conditions associated with PTSD and
CPTSD, as this study was limited by the available
data from the NIVHWS. As the exact size and demo-
graphics of the NI veteran population are unknown,
these results cannot be generalised to that population.
It is possible that the study population was not repre-
sentative of the NI veteran population due to selection
bias, as participants may represent a sub-group
typified by willingness to participate and disclose
both veteran status and psychological distress. How-
ever, the demographic data from the NIVHWS is lar-
gely in line with that reported by the Ministry of
Defence (Armour, McGlinchey, et al., 2021) and can
be taken as an approximation of the population in
the absence of a complete census of the NI veteran
population.

It also must be noted that the prevalence of suicid-
ality is very high in the study population and may also
factor into selection bias when considering the preva-
lence of PTSD and CPTSD in this sample. Due to the
political climate, NI population has a high level of
cumulative trauma which could make differentiating
between ‘on-duty’ and ‘off-duty’ traumatic events
difficult for some participants. Finally, the data used
was self-report, which carries the potential for social
desirability bias and which meant that while a partici-
pant may have met criteria for PTSD/CPTSD, a clini-
cal designation could only be probable without a
formal assessment.

There are several strengths associated with this
study. As above, data were taken from the NIVHWS,



which was the first successful large-scale research into
the NI veteran community, and subsequent findings
utilising the data will build a body of literature on
this population, inform further research, contribute
to global military veteran research, and influence pol-
icy. Understanding the structure, associations, and
comorbidities of CPTSD in trauma exposed popu-
lations furthers the greater understanding of the new
disorder, its distinct difference from PTSD, and can
help inform clinical treatment.

4.2. Impact & implications

In this sample, anxiety, depression, and suicidality
were significantly associated with the Moderate Symp-
tomatic (excepting suicide attempt) and Probable
CPTSD classes, however, the odds of comorbidity
for anxiety and depression with CPTSD were quite
high. While the study results cannot be generalised
to the greater NI veteran population, the results do sig-
nal that there is significant need for services addres-
sing not only PTSD and CPTSD relating to military
service, but also the high degree of comorbid con-
ditions. These results describe outcomes in a sub-
group of the veteran population willing to participate
in the study, meaning sub-groups may exist for whom
the severity of their distress or concerns surrounding
disclosure of their military status made them unwill-
ing/unable to engage, a known issue in NI (Armour
et al., 2017; Armour, Walker, et al., 2018). These
groups would need support and reliable access to
mental health care.

The findings here, and from other studies utilising
NIVHWS data, clearly indicate that the support needs
of the NI veteran population remain unmet and bar-
riers to care remain a significant issue (Armour,
McGlinchey, et al, 2021). These issues are com-
pounded by the relative deprivation of Northern Ire-
land when compared against the other nations of the
United Kingdom in terms of veteran support (Armour
et al., 2017), access to mental health care/treatment
(O’Neill, Heenan, & Betts, 2019), and on a socio-econ-
omic level (Haase, 2018). Specifics of the NI veteran
population, including basics such as the estimated
size of this group, remain largely unknown. Additional
research is recommended but policymakers must con-
sider the findings of this and previous studies when
discussing resource allocation and support initiatives.

In conclusion, cases of probable CPTSD have pro-
ven to have been more prevalent than probable PTSD
without DSO symptoms in this trauma exposed popu-
lation of UK Armed Forces veterans resident in NI.
Additionally in this sample, probable CPTSD has
been shown to be highly comorbid in a similar vein
to PTSD. Ultimately, this is described as a trifecta of
complex and multiple trauma exposures, CPTSD
symptomology, and significant comorbid distress.
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Mental health care and support providers working
with veteran populations would be best served evalu-
ating veterans with PTSD for DSO symptomology,
especially if exposed to complex trauma in the course
of their military service.
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