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Using statistical techniques to 
understand the unique needs of military 
personnel experiencing mental health 
difficulties: moving away from 
assuming patient homogeneity to 
understanding heterogeneity
Laura Josephine Hendrikx    ,1,2 D Murphy    1,2

ABSTRACT
Gold standard treatments for military personnel 
seeking support for mental health difficulties 
are often standardised and manualised to 
ensure high levels of treatment fidelity. While 
manualised treatments are preferable to less 
evidence- based idiosyncratic approaches, they 
may not fully account for the differences in 
symptom profiles present in patients with the 
same psychological diagnosis. Indeed, recent 
findings have highlighted that a significant 
proportion of individuals do not benefit from 
the ’gold standard’ treatments. This brief report 
discusses the utility of statistical techniques, 
specifically latent profile analysis and network 
analysis, to support the transition to more 
evidence- based idiosyncratic, personalised care 
for clinical military, and general, populations. 
Further incorporation of such analysis methods 
may support arriving at a framework to support 
the personalisation of care in terms of the selec-
tion and adaption of evidence- based approach 
treatments based on individual clinical need.

Emerging evidence highlights that 
veterans are at increased risk of experi-
encing a range of mental health difficulties 
compared with their civilian counterparts 
and further that they have poorer treatment 
response to gold standard treatments. For 
example, a study of evidence- based treat-
ment for military- related post- traumatic 
stress disorder (PTSD) demonstrated that 
30%–61% did not attain clinically signif-
icant improvement and about 66% still 
met diagnosis at the end of treatment.1 
Clearly, there is a need to better under-
stand how to support military personnel. 
One method that has been proposed is 
to move away from a ‘one- size’ fits all 
approach to treatment to personalising 

treatment based on the differing symptom 
profiles present within a diagnosis. The 
research underpinning widely used inter-
ventions rely on randomised controlled 
trials (RCTs) as ‘gold standard’ practice to 
evaluate their efficacy and effectiveness.2 
This has yielded plenty of evidence- based 
treatments for psychological disor-
ders. For example, research supports 
the efficacy of trauma- focused cognitive 
behavioural therapy (TF- CBT) and eye 
movement desensitisation and repro-
cessing in treating PTSD.3 4 However, 
there remains a lack of clarity as to why 
such interventions are effective. Further-
more, there remains concern over why a 
significant proportion of individuals do 
not respond to evidence- based, first- line 
treatments and/or experience a relapse of 
symptoms.5 6

Central to RCTs is an emphasis on 
using groups of participants, therapists 
and treatments that are as homogeneous 
as possible to minimise within- group vari-
ance and confounding factors. However, 
such an approach treats all patients diag-
nosed with the same disorder using the 
same treatments and does not account 
for within- group differences in symptom 
presentations. For example, researchers 
have concluded that there are over 
600 000 combinations of symptoms that 
could result in a diagnosis of PTSD.7 This 
may be particularly pertinent in military 
populations where data suggest a higher 
prevalence of avoidance symptoms (disso-
ciation, emotional numbness, etc) as 
central to PTSD compared with re- expe-
riencing symptoms (eg, flashbacks, night-
mares, intrusive thoughts, etc).8 Avoidance 
symptoms such as emotional numbness 
are not actively targeted by gold standard 
treatments that focus mainly on the re- ex-
periencing symptoms.

The over- reliance on homogeneity 
within research has allowed us to arrive 
at evidence- based treatments that are 

effective for some but remain limited in 
meeting the varying needs of a signifi-
cant proportion of individuals seeking 
support. While such subgroups have often 
been discussed as ‘treatment- resistant’, 
a likely more appropriate approach is to 
consider that interventions investigated 
under such homogeneous conditions 
may not be sufficient to meet individual 
needs across varying symptomatic presen-
tations. As such, a switch of focus to the 
heterogeneity of clinical populations may 
be vital to enhancing psychological care. 
Observed rates of non- response and post- 
treatment relapse of symptoms has added 
to the tension between the reliance on 
manualised intervention versus more 
personalised, idiosyncratic care. Person-
alised approaches, also referred to as 
precision medicine, contrasts the medical 
model and ‘aims to understand biolog-
ical, genetic and environmental variation 
of diseases and to develop individually 
tailored treatments’.9 Such an approach 
emphasises thorough assessment processes 
to develop an understanding and formula-
tion of individuals’ presenting difficulties 
and needs (ie, patterns of symptoms) and 
aims to deliver patient- focused interven-
tions (ie, a personalised treatment plan).

The current debate between a focus on 
homogeneity and manualised treatment per 
diagnostic category versus heterogeneity 
and more idiosyncratic treatment may be 
reflective of a potential pending paradigm 
shift within the field of psychopathology. 
Alongside such discussions, there has been 
significant growth in available statistical 
methods supporting consideration of this 
switch. In this paper, we aim to discuss the 
utility of two statistical methods, namely, 
latent profile analysis (LPA) and network 
analysis, in the context of supporting the 
assessment of heterogeneity in psycho-
logical presentations and the evaluation 
of more personalised psychological treat-
ment. These approaches allow researchers 
to compare military populations to 
other groups in order to derive a better 
understanding of potential differences in 
the symptom profiles. In turn, this can 
provide an evidence base to inform how to 
better personalise treatments for military 
populations. While this will be discussed 
in the paper within the context of PTSD 
and trauma- related difficulties, the impli-
cations are relevant to thinking of psycho-
logical disorders and distress more widely.

LATENT PROFILE ANALYSIS
LPA is a categorical latent variable model-
ling approach that can be used to iden-
tify subgroups within a population based 
on (a set of) certain variables.10 11 Within 
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psychopathology research, it can be used 
to determine how individuals group 
together in ‘classes’ or ‘profiles’ based 
on common symptom patterns. That is, 
each latent profile groups together those 
with similar experiences that differ from 
the experiences of those in another latent 
profile. As such, this allows research and 
clinicians assessing a group of patients 
to understand within- group differences 
that, in turn, could suggest how to tailor 
treatment. In practice, this may resemble 
‘triaging’; however, LPA offers the advan-
tage for this triaging to be done based on 
different evidence- based symptom profiles 
rather than relying on clinical judgement 
alone. This is in line with findings that 
the symptomatic presentation of indi-
viduals with PTSD may greatly vary, and 
that PTSD often presents clinically with 
a range of comorbidities.7 12 Take the 
example provided in Figure 1, where six 
different PTSD profiles were observed 
within a clinical sample of veterans.

At a population level, LPA can be 
used to better understand heteroge-
neity within populations by identifying 
more homogeneous subgroups based on 
presenting needs and difficulties. For 
example, an examination of the heteroge-
neity in PTSD presentations of Vietnam 
War veterans identified three subgroups, 
namely, those with no PTSD- related 
disturbance (61.4%; of which only 3% 
met PTSD criteria), moderate distur-
bance (25.6%; of which 34.2% met PTSD 
criteria) and those experiencing perva-
sive disturbance (12.5%; of which 87.6% 
met PTSD criteria).13 Others have identi-
fied subgroup PTSD and complex PTSD 
(CPTSD) symptomatic presentations.14 
LPA can move further to the clinical level 
in highlighting relevant comorbidities 
and/or factors, such as certain experi-
ences, associated with each latent profile. 
For example, Cloitre et al found that 
individuals with PTSD were more likely 
to have endured a single- event trauma, 
whereas those with CPTSD were more 
likely to have endured chronic trauma, 
as well as those with CPTSD were likely 
to experience greater functional impair-
ment.14 Another study found that veterans 
with an experience of killing were more 
likely to fit into a high PTSD symptom-
atology profile compared with interme-
diate, intermediate with low emotional 
numbing and low PTSD symptomatology 
profiles.15 Moving down from the popu-
lation to clinical level, LPA also offers 
insight into the symptom profiles within 
the subgroups including comorbidities 
and predicting or maintaining factors. 
Such understandings can support the 

idiosyncratic assessments of individuals 
seeking support for psychological disor-
ders that may inform individual treat-
ment plans developed through clinical 
expertise.

LPA holds additional benefits in the 
evaluation of treatment, specifically when 
looking at the predictors of treatment 
outcomes. That is, it may help understand 
some of the factors involved in higher 
non- response and symptom relapse rates 
within specific subgroups. An increasing 
number of studies have employed LPA 
and combined latent growth modelling 
approaches to better understand the vari-
ability in response to treatment.5 16 17 For 
example, one study demonstrated that just 
about 30% of veterans who underwent 
psychological treatment demonstrated 
little change in PTSD severity (‘treatment- 
resistance’), and that these veterans were 
more likely to have higher initial PTSD 
severity scores, comorbid depression and 
anxiety, and a previous combat role during 
their time in service.5 Another study using 
a latent mixture modelling approach 
demonstrated that veterans with a low 
severity profile at intake (6.7%) responded 
positively to treatment whereas those with 
a high severity profile at intake primarily 
demonstrated small changes in symptom 
severity (32.5%) and only a small group 
demonstrated large positive changes 
(3.0%).16 This study further showed 
that depression and guilt were likely to 
predict poor response to treatment.16 The 
insight LPA offers in evaluating treatment 
outcomes in turn can highlight delivering 
more idiosyncratic assessments and treat-
ment, for example, through the assessment 
of comorbid guilt and depression prior to 
PTSD treatment and adapting the trauma- 
focused intervention to first directly target 
depression and guilt cognitions.

NETWORK ANALYSIS
Network analysis is a novel statistical 
methodology that can be used to examine 
the connectivity between symptoms within 
a given psychological disorder, as well as 
with comorbid disorders or difficulties. 
Symptom network analysis steps away 
from the medical approach by conceptual-
ising a mental health disorder (eg, PTSD) 
as a dynamic system of ‘causally connected 
symptoms’.18 That is, that symptoms and 
the interactions between symptoms are 
the disorder. Network analysis offers the 
opportunity to examine how likely it is 
that the activation of a given symptom 
will result in the activation of other symp-
toms in the network (ie, to determine the 
centrality of symptoms). This can provide 
information about which are most central 
(frequently occurring symptoms) in a 
presentation, allowing the application 
of interventions to target these central 
symptoms directly. Figure 2 provides an 
example of a network analysis of PTSD 
symptoms from a clinical sample of 
veterans (using a Diagnosis and Statistical 
Manual of Mental Disorders 5th edition 
(DSM- 5) measure of PTSD). Within this 
network, ‘recurrent thoughts’ and ‘a sense 
of detachment’ were observed to be the 
most central symptoms. Clinically, gold 
standard treatments (such as TF- CBT) 
focus on the ‘recurrent thoughts’ symp-
toms but not the ‘sense of detachment’. 
As such, results from this network analysis 
may suggest the importance of adapting 
interventions for veterans with PTSD to 
ensure they also target feelings of detach-
ment and emotional numbing.

Implemented at the population level, 
network analysis can shed light onto the 
dynamic interactions between symptoms 
to understand key symptoms that work 

Figure 1 Example of latent class analysis.5 AAR, alterations in arousal and reactivity; AV, 
avoidance; NACM, negative alterations in cognitions and mood.
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to maintain the disorder, as well as how 
symptoms of the disorder may be casually 
associated with symptoms of comorbid 
difficulties. For example, a recent network 
analysis study exploring the relationship 
between PTSD and functional impairment 
suggested that changes in cognition and 
mood may be linked to functional difficul-
ties in relationships, whereas PTSD reliving 
symptoms may be more strongly linked to 
functional difficulties in daily tasks such as 
home management.8 Such findings suggest 
that specific symptoms may be targeted 
during intervention to relieve distress and 
break ties with comorbid difficulties. For 
example, equipping individuals with the 
tools to manage trauma reliving symptoms 
and associated emotional stress may help 
reduce the impact on daily functioning.

Network analysis resembles clinical case 
formulations that have long been used 
in the treatment of psychological disor-
ders. Case formulations have been used 
as a way of generating clinically informed 
hypotheses of, for example, the interac-
tion between predisposing, precipitating 
and perpetuating factors that contribute 
to an individual’s psychological presen-
tation. Case formulations rely on clinical 
expertise, whereas network analysis may 
provide a more robust evidence- based 
method to achieve similar results. Current 
discussion and emerging evidence suggest 
that single- case time- series networks (ie, 
intraindividual dynamic network anal-
ysis; IDNA) may offer a useful frame-
work to understand the presentation 
and maintenance of disorders, as well as 
delivering personalised assessment and 
treatment.19 20 IDNA can offer insight into 
how symptoms of given and/or comorbid 
disorder dynamically cluster together, 
which symptoms are most central within 
the dynamic network, which symptoms 
bridge different clusters of symptoms, and 
the strength of the dynamic interconnec-
tions between symptoms—all at the indi-
vidual level.20 Such an approach allows 
clinicians to develop a data- driven under-
standing of the key presenting difficulties 
that are relevant for clinical intervention 
for a given individual, as well as evaluate 
and support treatment outcomes through 
an understanding of how the network of 
symptoms change throughout treatment. 
IDNA remains a relatively new approach 
and there remain a minimal number of 
studies exploring its utility in practice.

DISCUSSION
In this paper, we have discussed the advan-
tages of statistical methods of LPA and 
network analysis to further understand the 

heterogeneity of mental health presenta-
tions within military population. Emerging 
evidence that veterans do not respond as 
well to current gold standard treatments 
highlights a clear need to understand 
how best to meet their needs. The appli-
cation of such statistical methodologies 
at military population and clinical levels 
offers evidence- based methods to move 
away from a one- size fits all approach to 
treatment to adopting interventions more 
personalised to clinical needs of military 
personal.

Applied at the population level, LPA and 
network analytical approaches can shed 
light on the presentations of subgroups, 
for example, by identifying different 
symptom profiles present in individuals 
exposed to trauma and identify the best 
interventions for such differing presenta-
tions. Moving closer to the clinical level, 
these methodologies can aid clinicians in 
moving away from a one- size fits all treat-
ment approach based on clinical diagnosis 
by providing an evidence- based approach 
to decide on the appropriate selection 
and/or tailoring of interventions to explic-
itly target the symptoms central to an 
individual’s unique presentation. These 
approaches may support a shift to the 
provision of personalised care for military 
personnel, which may reduce the number 
of those who do not benefit from current 
gold standard treatments. With such 
statistical advances offering the oppor-
tunity to focus on heterogeneity, further 
research can be conducted to trial deliv-
ering psychological treatment in a way 
that matches specific treatment compo-
nents or modules with specific needs. As 
most of the research on evidence- based 
interventions have often not focused on 

identifying the mechanisms of action (ie, 
why the interventions work), such future 
research may help identify what treatment 
components match with certain symptom-
atic profiles. It may also be necessary for 
further work to develop new interventions 
that align with presenting difficulties. For 
example, more modular approaches may 
allow delivering treatment modules based 
on the presenting need and difficulty of 
the individual seeking support.21

Switching focus to more personalised 
care holds clear clinical implications in 
that evidence- based interventions can be 
selected and delivered according to the 
needs of the individual seeking support. 
Assumingly, this may enhance treat-
ment outcomes in terms of reducing 
non- response and relapse of symptoms, 
and ideally promote client engagement 
through better alignment of interventions 
and experiential distress. However, inves-
tigation of the feasibility and effectiveness 
of such approaches is required. Finally, 
switching to more personalised care may 
hold important societal gains. The reliance 
on manualised, one- sized- fits- all approach 
has historically been argued to be cost- 
effective, especially within the context 
of limited resource. However, given the 
significant proportion of those who do 
not respond to treatment (in particular, 
with military populations), have recur-
rent engagement with services and the 
functional impairment that may occur 
over such periods, more personalised 
approaches may prove to be more cost 
and resource effective in the long term. 
This move towards personalised care is 
not intended to cross out the delivery of 
existing evidence- based treatments, as 
they have over time proven to be effective 

Figure 2 Example of network analysis: regularised partial correlation network of the 20 post- 
traumatic stress disorder symptoms in veterans: adapted from Ross et al.8
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in supporting a significant number of 
individuals experiencing psychological 
distress. On the contrary, personalised 
care will allow the recognition of where 
such treatments may be effectively deliv-
ered as well as deliver adapted treatments 
where there is clinical rationale to do so.
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