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Early self-reported post-traumatic stress
symptoms after trauma exposure and
associations with diagnosis of post-traumatic
stress disorder at 3 months: latent profile analysis
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Background
Trauma exposure can cause post-traumatic stress symptoms
(PTSS), and persistently experiencing PTSS may lead to the
development of post-traumatic stress disorder (PTSD). Research
has shown that PTSS that emerged within days of trauma was a
robust predictor of PTSD development.

Aims
To investigate patterns of early stress responses to trauma and
their associations with development of PTSD.

Method
We recruited 247 civilian trauma survivors from a local hospital
emergency department. The PTSD Checklist for DSM-5 (PCL-5)
and Acute Stress Disorder Scale (ASDS) were completed within
2 weeks after the traumatic event. Additionally, 3 months post-
trauma 146 of these participants completed a PTSD diagnostic
interview using the Clinician Administered PTSD Scale for DSM-5.

Results
We first used latent profile analysis on four symptom clusters of
the PCL-5 and the dissociation symptom cluster of the ASDS and
determined that a four-profile model (‘severe symptoms’,
‘moderate symptoms’, ‘mild symptoms’, ‘minimal symptoms’)
was optimal based on multiple fit indices. Gender was found to
be predictive of profile membership. We then found a significant
association between subgroup membership and PTSD diagnosis

(χ2(3) = 11.85, P < 0.01, Cramer’s V = 0.263). Post hoc analysis
revealed that this association was driven by participants in the
‘severe symptoms’ profile, who had a greater likelihood of
developing PTSD.

Conclusions
These findings fill the knowledge gap of identifying possible
subgroups of individuals based on their PTSS severity during the
early post-trauma period and investigating the relationship
between subgroup membership and PTSD development, which
have important implications for clinical practice.
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Trauma exposure can result in post-traumatic stress symptoms
(PTSS) or full-blown post-traumatic stress disorder (PTSD).1

Accumulating evidence has revealed that PTSS severity is associated
with multifaceted pre-, peri- and post-trauma risk factors, such as
history of childhood maltreatment, presence of mild traumatic
brain injury at the time of event and subsequent brain alterations
in emotion neurocircuitry.2–5 Notably, early post-traumatic stress
responses that emerge within days to weeks post-trauma have
been shown to be robust predictors of future development of
PTSD.6,7 These studies employed group-based variable-centred
analytic methods to identify predictors of interest. However, mod-
elling heterogeneity in patterns of early post-traumatic stress
responses and their associations with PTSD development has
rarely been carried out.

To this end, a person-centred model-based statistical approach,
such as latent profile analysis (LPA) and latent class analysis (LCA),
aims to reveal potential subgroups of individuals by exploring
similarities and differences in their responses to a set of observable
indicator variables. LPA and LCA assume that people can be
grouped into numerous profiles, each of which consists of different
configurations of variables of interest. The major difference between
LPA and LCA is that LPA applies to continuous variables, whereas

LCA applies to categorical variables (see Oberski 2016 for more
details8). In PTSD research, LPA offers many advantages over trad-
itional variable-centred methods, as it allows for close examination
of the heterogeneity in PTSD presentations by accounting for a full
range and severity of symptoms with continuous indicators, rather
than just binary presence or absence of symptoms. For example,
studies have also utilised LPA to investigate dissociative features
in PTSD and found additional risk factors and alternative symptoms
beyond depersonalisation and derealisation.9,10 In addition to dis-
sociative PTSD, LPA has been applied to study other subtypes of
PTSD, including those with depressive11 and complex12 features,
which included additional symptoms of affective dysregulation,
negative self-concept and interpersonal problems.

LPA/LCA has been widely used to uncover latent PTSD sub-
groups (e.g. those with dissociative feature) and their associations
with other psychological constructs. However, only a limited
number of LPA/LCA studies have examined the patterns of early
post-traumatic stress responses (responses that emerged within
days post-trauma) and their associations with subsequent PTSD
development.13 In particular, current literature suggests a possible
dissociative subtype for acute stress disorder (ASD) as well.
Unlike dissociative PTSD, however, evidence is mixed regarding a
qualitatively distinct ASD subgroup with dissociative features.14,15

Nonetheless, these findings suggest that the likelihood of PTSD
development depends not only on the quantitative differences in
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severity of early post-traumatic stress responses but also qualitative
differences in response patterns across groups.

In the current study, we aimed first to use LPA on a sample of
civilian trauma survivors based on early PTSS experienced within 2
weeks post-trauma and second to examine how subgroup member-
ship is associated with PTSD diagnosis 3 months post-trauma.
Based on findings from previous research on recent trauma
survivors and people with PTSD,13,14,16–18 we hypothesised that
three to five latent profiles would be optimal, with profiles differing
quantitatively and associated with various levels of likelihood of
subsequent PTSD development. We also speculated that there
may be profiles differing qualitatively, with the presence of certain
characteristics such as dissociation, leading to higher probability
of PTSD diagnosis.

Method

Participants and procedure

This study was part of an ongoing longitudinal neuroimaging study
described elsewhere (e.g.5). In brief, individuals who presented to an
emergency department in Ohio, USA, following a traumatic event
were contacted by the research personnel in person in the emer-
gency department or by telephone within 48 h of their emergency
department visit if they had been discharged. Participants were
enrolled for follow-up assessments within 2 weeks of their emer-
gency department visit. Exclusion criteria were: (a) severe injuries
(including traumatic brain injury), (b) requiring surgical care, (c)
history of severe neuropsychiatric problems, (d) being under the
influence of alcohol or substances at the time of the trauma, (e) mag-
netic resonance imaging (MRI) scan contradictions (e.g. pregnancy
or ferrous implants) and (f) could not read/write English.

Participants’ PTSS severity was assessed using self-reported
questionnaires at baseline (mean 9.05 days post-trauma, s.d. =
6.21 days) using a paper-and-pencil format. Their PTSD diagno-
sis was assessed by in-person or videoconference interview at
follow-up (approximately 3 months after their emergency
department visit). Participants received monetary compensation
for their participation in the study (US$10 for the consent
process, US$20 for baseline assessment and US$50 for the
PTSD diagnostic interview). The authors assert that all proce-
dures contributing to this work comply with the ethical standards
of the relevant national and institutional committees on human
experimentation and with the Helsinki Declaration of 1975, as
revised in 2008. All procedures involving human participants/
patients were approved by the University of Toledo
Institutional Review Board (201575-UT). All participants pro-
vided written informed consent.

Measures

First, participants’ trauma exposure history was assessed by the Life
Events Checklist for DSM-5 (LEC-5),19 which is a self-report
measure assessing 16 potential traumatic events. The LEC-5 is a
DSM-5 modification of the original LEC, which has shown appro-
priate psychometric properties.20 Next, PTSD symptoms were
assessed using the PTSD Checklist for DSM-5 (PCL-5).21 The
PCL-5 is a self-report measure of PTSD symptoms which consists
of 20 items that map onto the DSM-5 diagnostic symptom criteria
for PTSD. Participants were instructed to rate symptoms in
response to their emergency department trauma on a 5-point
Likert scale (from 0 ‘not at all’ to 4 ‘extremely’). The PCL-5 has
shown adequate psychometric properties.22

Dissociation symptoms were assessed using the dissociation
subscale of the Acute Stress Disorder Scale (ASDS).23 The

ASDS is a 19-item self-administered measure for acute stress
symptoms and participants respond on a 5-point Likert scale, with
higher scores reflecting higher degrees of symptom severity. The
ASDS has shown adequate psychometric properties.23,24

Participants’ dissociation symptoms were assessed using the five dis-
sociative symptoms listed in the ASDS (i.e. numbing, reduction in
awareness of surroundings, derealisation, depersonalisation and dis-
sociative amnesia).

PTSD diagnosis was evaluated by trained research clinicians and
supervised by a licensed clinical psychologist using the Clinician-
Administered PTSD Scale for DSM-5 (CAPS-5).25 The CAPS-5 is
a 20-item structured interview that assesses intensity and frequency
of PTSD symptoms over the past month. Participants were
instructed to rate symptoms based on their emergency department
trauma. In the current study, the CAPS-5 scoring algorithm was
used to determine PTSD diagnosis approximately 3 months after
participants’ emergency department visit. The CAPS-5 has shown
adequate psychometric properties.26

Data analysis

Data preparation and analyses were performed with R 4.1.1 for
Windows (R Core Team, 2021) and associated packages. Although
whether Likert-type items can be treated as continuous variables is
in debate, several studies have shown that a Likert-type variable with
five or more categories can be treated as continuous without negative
impact on the analysis.27,28 Before carrying out LPA, missing values
(item-level missingness were 0.89% and 0.66% for the PCL-5 and
ASDS respectively) were imputed with R’s ‘mice’ package using
maximum likelihood procedures on all participants who completed
baseline assessment (data were removed for six participants who
missed the entire PCL-5 and two participants who missed the
ASDS). Additionally, to preserve power and promote model conver-
gence, mean scores from the four symptom clusters of the PCL-5
(i.e. re-experiencing, avoidance, negative alterations in cognition and
mood, and hyperarousal) and ASDS dissociation symptoms were
calculated and used as indicators. Note that it is standard practice to
put the variables on the same scale in LPA/LCA,29 therefore 1 was
subtracted from the ASDS response scale of 1–5 to match the scale
of PCL-5 (i.e. 0–4).

LPA was performed using R’s ‘tidyLPA’ package. The optimal
number of profiles was determined based on the following
indices: the Akaike information criterion (AIC), Bayesian informa-
tion criterion (BIC), sample-size-adjusted BIC (aBIC), bootstrapped
likelihood ratio test (BLRT) and entropy. Lower values of the AIC,
BIC and aBIC indicate better fit. The BLRT was used to statistically
compare models with adjacent numbers of profiles. A significant
P-value indicates that a model with k profiles fits better than another
with k− 1 profiles. Entropy is an indicator of classification accuracy;
values range between 0 and 1, with values close to 0 indicating low
classification accuracy and values close to 1 indicating high classifi-
cation accuracy. Among these fit indices, we prioritised BLRT most
in determining the optimal number of profiles because it is the most
objective measure (i.e. it yields a P-value). Several studies have
shown that BLRT is the most accurate fit index.30,31 Once the
optimal profile solution was determined, a three-step approach
was applied. In the three-step approach, profile membership is
used as a predictor of outcome, which accounts for classification
uncertainty and posterior probabilities.32 Specifically, we examined
whether age and gender were predictive of profile membership
using multinomial logistic regression. We then examined the asso-
ciation between profile membership and PTSD diagnosis 3 months
post-trauma. Statistical significance was set at α = 0.05, two-sided,
for all analyses.
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Results

After missing data imputation, we had PCL-5 and ASDS data at
baseline from 247 participants (mean age 32.96 years, s.d. = 11.14
years). The majority of participants were female (n = 162; 65.59%)
and had visited the emergency department because of a
motor vehicle accident (n = 147; 59.51%) or interpersonal violence
(n = 91; 36.84%).

A series of competing latent profile models was specified (i.e.
variances were allowed to vary across subgroups and residual
error variances were fixed at 0) and estimated using mean scores
of the PTSD and dissociation symptom clusters. One- to six-
profile solutions were estimated and converged. Table 1 presents
fit indices for the competing latent profile models. In general,
AIC, BIC and aBIC values kept decreasing from the one- to the
six-profile models, except the BIC value for the five-profile and
six-profile models. Additionally, BLRT P-values were all significant
except for the five-profile and six-profile models, indicating no sig-
nificant improvement in model fit beyond four profiles. Last, all
models showed adequate entropy values. Based on the above-men-
tioned model fit indices, we selected the four-profile model as
optimal.

Individual profiles for the four-profile model are depicted in
Fig. 1 and symptom cluster means for each profile are presented
in Table 2. Profile 1, labelled ‘severe symptoms’, accounted for
20% of the sample and individuals belonging to this profile had
higher mean scores across all five symptom clusters. Profile 2,
labelled ‘moderate symptoms’, was the largest group, accounting
for approximately 40% of the sample. Individuals in this profile
had moderate symptoms, with all symptom cluster mean scores
lower than those for profile 1. Profile 3, labelled ‘mild symptoms’,

consisted of approximately 30% of the sample with mild symptoms
and all symptom cluster mean scores were lower than those for
profile 2. Profile 4, labelled ‘minimal symptoms’, accounted for
10% of the sample and individuals in this profile had the mildest
symptoms, with low PTSD symptom mean scores but dissociation
cluster mean scores comparable to those for profile 3. Significant
differences in average scores of all subscales were found for all
profile memberships (Table 2).

The associations between demographic variables and profile
membership were estimated using multinomial logistic regression.
With the ‘minimal symptoms’ profile serving as a reference
group, being male significantly decreased the likelihood of member-
ship in the ‘severe symptoms’ profile (OR = 0.32, P < 0.05) and
‘moderate symptoms’ profile (OR = 0.26, P < 0.01), but not the
‘mild symptoms’ profile. In addition, age showed no predictive
effects for any group comparisons (Table 3).

Among these 247 participants, 146 participants completed a
CAPS-5 diagnostic interview approximately 3 months post-
trauma. There were no significant differences in age and gender
between participants with or without the CAPS-5 diagnostic inter-
view: t(245) =−0.28, P > 0.05, partial η2 = 0.0003 for age, and χ2(1)
= 0.96, P > 0.05, ϕ = 0.071 for gender. In contrast, participants who
did not complete a CAPS-5 diagnostic interview showed lower
symptom severity at baseline on all five subscales compared with
participants who completed a CAPS-5 diagnostic interview 3
months post-trauma: t(245) =−0.6.71, P < 0.01, partial η2 = 0.16
for the re-experiencing subscale; t(245) =−4.39, P < 0.01, partial
η2 = 0.07 for the avoidance subscale; t(245) =−5.80, P < 0.01,
partial η2 = 0.12 for the negative alterations in cognition and
mood subscale; t(245) =−6.17, P < 0.01, partial η2 = 0.13 for the
hyperarousal subscale; and t(245) =−2.79, P < 0.01, partial η2 =
0.03 for the dissociation subscale.

A chi-square test showed a significant association between
profile membership and PTSD diagnosis (χ2(3) = 11.85, P < 0.01,
Cramer’s V = 0.263). Post hoc analysis33 indicated that this associ-
ation was driven by higher proportion of participants in the
‘severe symptoms’ profile developing PTSD 3 months post-
trauma (P < 0.05, false discovery rate-corrected) (Table 4).

Discussion

The current study aimed to fill the knowledge gap by first investigat-
ing potential profiles of individuals who show unique patterns in
their post-traumatic stress responses within days post-trauma,
and then further examining the association between profile mem-
bership and PTSD diagnosis 3 months post-trauma. LPA was
performed on PTSS severity of recent trauma survivors, and a
four-profile solution was found optimal. Specifically, individuals
in the ‘severe symptoms’ profile 1 showed moderate-to-high symp-
toms on all five symptom clusters, whereas individuals in the
‘minimal symptoms’ profile showed none or low symptoms across
all four PTSD symptom clusters and slightly elevated dissociation
symptoms. Two intermediate profiles were observed. The ‘moderate
symptoms’ profile was the largest group and participants with this
profile showed low-to-moderate symptoms on all five symptom
clusters. Last, participants in the ‘mild symptoms’ profile showed
milder symptoms on all five symptom clusters relative to the ‘mod-
erate symptoms’ profile. Gender, but not age, was predictive of
profile membership, and male participants were less likely to be in
the ‘severe symptoms’ and ‘moderate symptoms’ profiles.
Furthermore, we revealed an association between profile member-
ship and PTSD diagnosis 3 months post-trauma, whereby partici-
pants with worse symptoms during the early post-trauma period
had a higher likelihood of developing PTSD.

Table 1 Fit indices for the competing latent profile models

Model AIC BIC aBIC BLRT p Entropy

One-profile 3520 3555 3523 – 1
Two-profile 3000 3074 3007 0.01 0.89
Three-profile 2888 3000 2899 0.01 0.84
Four-profile 2845 2996 2859 0.01 0.84
Five-profile 2836 3026 2854 0.08 0.85
Six-profile 2827 3055 2849 0.08 0.86

AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, sample-size-
adjusted BIC; BLRT, bootstrapped likelihood ratio test. The optimal model is shown in
bold.
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Fig. 1 Individual profiles for the four-profile model. R,
re-experiencing; AV, avoidance; NACM, negative alterations in
cognitions and mood; H, hyperarousal; DISO, dissociation
symptoms.
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Dissociative subtypes of PTSD and ASD

Previous studies have utilised LPA/LCA to examine the dissociative
PTSD subtype and associated covariates. In general, between three
and five profiles differing in levels of PTSD symptom severity
and/or quality were identified across different studies, with at
least one profile supporting the dissociative PTSD subtype.34 For
example, three-profile models in civilian trauma survivors,9,10 veter-
ans35 and victims of childhood abuse36 have generally consisted of
the following three subgroups: (a) high PTSD and high dissociation,
(b) high PTSD and low dissociation and (c) low symptomatology.
Similarly, a four-profile model of PTSD and dissociation was
found in a sample of female sexual assault survivors, with the add-
itional profile consisting of intermediate PTSD symptomatology.37

Although studies have supported the existence of the dissocia-
tive subtype in people with PTSD,9,17,18,37 research using LPA/
LCA to identify subtypes of early PTSS is still scarce. Current evi-
dence on various types of trauma hints at the existence of a possible
dissociative ASD subtype, but results are inconsistent across studies.
Hansen and colleagues15 identified a five-class solution from a
sample with mixed trauma types (victims of rape, bank robbery,
earthquake and violence) and showed one highly symptomatic
class marked primarily by dissociation and avoidance when com-
pared with the four intermediate classes, suggesting a dissociative
avoidant ASD subtype. However, Armour & Hansen14 reported
that two out of four groups were found to endorse a high level of
dissociation that differed significantly in the degree of intrusion
symptoms, which supported an intrusion-predominant subtype in
early responding. It is noteworthy that both studies did not assess
associations between ASD subgroup membership and the develop-
ment of PTSD.

Early PTSS and subsequent PTSD diagnosis

To the best of our knowledge, only a handful of studies used person-
centred approaches to examine early PTSS and subsequent PTSD

diagnosis. Shevlin and colleagues13 revealed a four-profile model
from victims of sexual assault, with one high, one low and two inter-
mediate profiles that were similar in dissociation but opposite in
arousal symptoms. Moreover, the authors reported that individuals
with a high ASD symptom profile had the highest conditional prob-
ability (P = 0.701) of PTSD diagnosis, whereas among the two inter-
mediate groups, the one with high arousal symptoms had almost
twice the probability of PTSD than the one with low arousal symp-
toms (P = 0.493 v. P = 0.247). Therefore, Shevlin et al13 suggested
that arousal, rather than dissociation, may be the most important
factor in predicting PTSD development. On the other hand,
Hansen and colleagues38 used LCA and identified three classes
(high, moderate and low ASD symptom severity) that differ only
quantitatively, but not qualitatively. Similarly, Lenferink and collea-
gues16 also found a three-class solution optimal in trauma-exposed
children, with low, intermediate and high ASD symptoms.

In the current study, we also observed that the four profiles of
recent civilian trauma survivors differed only quantitatively, provid-
ing no support for the existence of subtypes of early post-traumatic
stress responses. Although Hansen et al38 speculated that the lack of
ASD subtypesmight be attributed to differences in statisticalmethods
between LCA and LPA, our study showed that even with LPA, the
existence of a particular qualitatively distinct profile in early post-
traumatic symptoms may not be evident, especially in light of the
inconsistent findings from previous early post-trauma studies.13–15

Nonetheless, the current findings indicated that individuals with
highly symptomatic early post-trauma stress response profiles were
most vulnerable to development of PTSD, which echoes previous
findings.13,38 Therefore, healthcare providers should monitor these
people closely and provide necessary preventive strategies, which
would possibly reduce PTSD development in these individuals.

Limitations

A few limitations should be considered while interpreting the find-
ings of the current study. First, the sample size is modest and the

Table 2 Unstandardised class means for the four-profile modela

Severe symptoms:
n = 53 (21.46%), mean

(s.d.)

Moderate symptoms:
n = 99 (40.08%), mean

(s.d.)

Mild symptoms:
n = 69 (27.94%), mean

(s.d.)

Minimal symptoms:
n = 26 (10.53%), mean

(s.d.) F Partial η2

Re-experiencing 3.39 (0.44) 2.62 (0.70) 1.72 (0.63) 0.50 (0.35) 169.90*** 0.68
Avoidance 3.30 (0.63) 2.72 (0.95) 1.87 (0.97) 0.43 (0.43) 80.19*** 0.50
NACM 3.25 (0.41) 2.23 (0.62) 1.26 (0.64) 0.52 (0.47) 192.00*** 0.70
Hyperarousal 3.28 (0.38) 2.60 (0.52) 1.39 (0.45) 0.87 (0.64) 239.00*** 0.75
Dissociation 3.12 (0.49) 2.45 (0.82) 1.51 (0.77) 1.20 (0.84) 63.24*** 0.44

NACM, negative alterations in cognition and mood.
a. Re-experiencing, avoidance, NACM and hyperarousal are symptom clusters from the PTSD Checklist for DSM-5 (PCL-5), whereas dissociation is one of the symptom clusters from the
Acute Stress Disorder Scale (ASDS).
*** P < 0.001.

Table 3 Multinomial logistic regression predicting latent profile membership as a function of age and gender

Severe versus minimal symptoms Moderate versus minimal symptoms Mild versus minimal symptoms

B s.e. OR B s.e. OR B s.e. OR

Age −0.004 0.021 0.996 −0.015 0.020 0.985 −0.014 0.020 0.987
Gender −1.147* 0.497 0.318 −1.337** 0.459 0.263 −0.687 0.467 0.503

B, coefficient; s.e., standard error; OR, odds ratio.
*P < 0.05; **P < 0.01.

Table 4 Post-traumatic stress disorder (PTSD) diagnosis 3 months post-trauma for each symptom profile (n = 146)

Severe symptoms,
n (%)

Moderate symptoms,
n (%)

Mild symptoms,
n (%)

Minimal symptoms,
n (%)

Participants with PTSD 23 (52.3) 24 (36.4) 7 (22.6) 0 (0) χ2(3) = 11.85, P < 0.01,
Cramer’s V = 0.263Participants without PTSD 21 (47.7) 42 (63.6) 24 (77.4) 5 (100)
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majority of participants (more than 95%) had experienced either a
motor vehicle accident or interpersonal violence. Therefore, future
work to replicate the current findings is warranted. Second,
although the drop-out rate at 3 months post-trauma was similar
to our previous work using a similar design,4 it may the affect the
generalisability of the current findings. Also, participants who com-
pleted 3-month follow-up showed higher PTSS severity at baseline.
The positive association of higher symptom severity and greater
mental disorder comorbidity with retention rate was observed in
other longitudinal studies focusing on other mental health
issues.39,40 Third, data obtained at baseline were self-reported
measures (although at follow-up we used a clinician-administered
measure); it might be necessary to use only clinician-administered
measures to confirm that both approaches provide equivalent infor-
mation and produce similar results. Last, approximately 18% of par-
ticipants (n = 26) who completed the 3-month CAPS-5 diagnostic
interview had experienced new trauma(s), in addition to the index
trauma that qualified them for the study. Despite our instructions
to participants to answer questions based only on the index
trauma, potential contamination of PTSD diagnosis ratings may
still exist.
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