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Abstract

Veterans and active-duty service members (ADSM) are at an elevated risk for
posttraumatic stress disorder (PTSD) and alcohol use misuse. Research indicates patterns of
PTSD symptoms and alcohol use are highly heterogeneous, as latent class analysis (LCA) and
latent profile analysis (LPA) have identified homogeneous subgroups of individuals. Although
research has begun to investigate latent classes’ differential relationships with external correlates,
none have focused on protective factors. Resilience, an individual’s ability to thrive despite
adversity, is a known protective factor against alcohol misuse and PTSD among combat
Veterans. To better understand the role of resiliency, in a high-risk group (i.e., military
community), the completed study replicated and extended findings from the limited number of
LCASs/LPAs of DSM-5 PTSD and alcohol misuse, and to examine how quantitative and
qualitative class differences in PTSD symptoms and alcohol misuse relate to resiliency and other
related constructs (i.e., depression, substance use, and nicotine use). Analyses yielded a 3-profile
solution among 1,147 trauma exposed ADSMs and Veterans consisting of a profile with low
PTSD/low alcohol, moderate PTSD/low alcohol profile, and a moderate PTSD/high alcohol
profile. Covariate analyses demonstrated significant differences between classes based on
resilience and depression, but not past two-week substance or nicotine use. Limitations and

recommendations for future studies and clinical decision-making are discussed.
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Comorbid Alcohol Misuse and PTSD within the Military

Active-Duty Service Members (ADSMs) and Veterans are more likely to engage in
alcohol misuse (Fuehrlein et al., 2016; Grant et al., 20.15; Hasin et al., 2007; Burnett-Zeigler et
al., 2011) and be diagnosed with PTSD (Fulton et al., 2015; Kilpatrick et al., 2013) than the
general population. A recent systematic literature review (Schein et al., 2021) reported higher
ranges of past-year and lifetime PTSD prevalence among military samples when compared to
civilian samples using Diagnostic and Statistical Manual of Mental Disorder, Fifth Edition
(DSM-5; APA, 2013) criteria. Similarly, past year estimates of alcohol misuse ranged from
10.0% to 33.4% among community samples (Grucza et al., 2018) and 36% among Operation
Enduring Freedom/Operation Iragi Freedom (OEF/OIF) Veterans (Burnett-Zeigler et al., 2011).
Moreover, the relationship between alcohol misuse and PTSD is strong among Veteran samples
(Jacobson et al., 2008; Hoge et al., 2004). Specifically, PTSD has commonly exhibited a strong
association with risky drinking patterns (i.e., alcohol misuse, binge drinking and alcohol use
disorder [AUD]) (Jakupcak et al., 2010; Mustillo et al., 2015). Furthermore, the prevalence is
increased among treatment-seeking samples, with 63% of a sample of over 450,000 treatment-
seeking OEF/OIF Veterans experiencing comorbid AUD/PTSD (Seal et al., 2011). These data
suggest that the dangerous experiences of military service places Active-Duty Service Members
and Veterans at an elevated risk of risky alcohol use and PTSD.

Several theories attempt to illustrate the temporal relationship between risky alcohol use
and PTSD. Some hypothesize that individuals who experience traumatic events engage in
hazardous alcohol use to avoid distressing symptoms. Temporary relief of PTSD symptoms is
provided by alcohol which negatively reinforces and maintains this coping strategy. This theory,

termed the self-medication model, considers alcohol use as a means of mitigating the undesirable



effects of PTSD symptoms (Leeies et al., 2010). Other models suggest that alcohol use may
serve as a risk factor for the development of PTSD symptoms. Individuals with a drinking
history who are faced with a traumatic experience may continue to use alcohol with the intention
of avoiding distressing PTSD symptoms. This theory, the mutual maintenance model, views
alcohol as an avoidance behavior which inhibits the individual from PTSD recovery, and with
alcohol withdrawal symptoms worsening or acting like PTSD symptoms (Kaysen et al., 2017).
As withdrawal symptoms and PTSD symptoms may overlap it makes it difficult to determine the
sequence of onset found in comorbid PTSD and alcohol use. Similarly, the high-risk model
characterizes alcohol use as a risk behavior which may increase the incidence of traumatic events
and the subsequent development of PTSD (Windle, 1994). Unlike previous models, the third
variable model accounts for comorbid PTSD and risky alcohol use as the result of shared genetic
variance (Norman et al., 2012). The causal pathways of these diagnoses remain unclear due to
their probable intertwined etiology.

Regardless of the etiology, the comorbidity of risky alcohol use and PTSD tends to lead
to symptoms that are more severe, chronic, and treatment-resistant than symptoms associated
with either diagnosis on its own (McCarthy & Petrakis, 2010). OEF and OIF Veterans who
report hazardous drinking, and an increasing number of PTSD symptoms, also report their global
health as poorer than Veterans reporting fewer mental health problems (McDevitt-Murphy et al.,
2010). Alcohol misuse has been found to mediate the relationship between PTSD symptoms and
the psychological dimension of overall health in OEF and OIF Veterans. According to a
nationally representative sample of U.S. Veterans, Veterans with AUD/PTSD were more likely
than Veterans experiencing AUD only to experience generalized anxiety disorder, major

depression, suicidal ideation and attempts as well as current mental health treatment (Norman et



al., 2018). Collectively, individuals with comorbid AUD and PTSD experience poorer overall
and mental health outcomes when compared to individuals with either diagnosis on its

own. Typically, these poor outcomes were investigated by leveraging the heterogeneous nature
of PTSD, AUD and comorbid PTSD/AUD which indicated distinct subtypes (Olino et al., 2012;
Vaidyanathan et al., 2011) and symptom clusters (Blevins et al., 2014; Moss et al., 2007; Wolf et
al., 2012). Identifying these subtypes and clusters have enabled us to determine associations of
trauma type, drinking classes, and even the risk for developing comorbid AUD/PTSD.

To address the treatment needs of comorbid alcohol misuse/PTSD, both concurrent and
integrated treatments were created. Namely, the Concurrent Treatment of PTSD and Substance
Use Disorders Using Prolonged Exposure (COPE; Back et al., 2015) and Seeking Safety (SS;
Najavits, 2002). Several systematic reviews of comorbid PTSD/substance use disorder
psychological interventions have been conducted (Roberts et al., 2015; Simpson et al., 2017,
Torchalla et al., 2012; van Dam et al., 2012) which consistently indicate reductions in both
PTSD and SUD-related symptoms for both treatment interventions. Despite their effectiveness,
each systematic review noted interindividual treatment. One possible explanation may be the
way treatment effects are examined. Specifically, treatment effectiveness is measured across
individuals as an average (i.e., variable-centered approach) which neglects the heterogeneous
symptom presentations among participants. Treatment outcomes may be improved by identifying
homogenous subgroups of participants who react to treatment similarly (Panza et al., 2021). One

statistical technique which identifies such homogenous subgroups is called latent class analysis.



Latent Variable Mixture Modeling

Psychological research often examines constructs which are not directly observable and
relies on inference instead. These unobservable variables are known as latent variables. Latent
variable mixture modeling (LVMM), a group of techniques, classifies unobserved subgroups of a
population using heterogeneity within the data (McLachlan & Peel, 2000; Muthén & Muthén,
2002; Petersen et al., 2019). The following types of LVMM differ based on characteristics of
both latent and observed variables: latent trait analysis, covariance structure analysis, latent
profile analysis, and latent class analysis. Latent trait analysis (LTA) maps categorical observed
variables onto continuous latent variables. Covariance structure analysis maps continuous
observed variables onto continuous latent variables. Latent profile analysis (LPA) maps
continuous observed variables onto categorical latent variables. Latent class analysis (LCA)
maps categorical observed variables onto categorical latent variables.

Both LCA and LPA are increasingly popular among applied researchers as they utilize a
person-centered approach, facilitating the identification of qualitatively different groups who
share similar experiences and outcomes (Law & Harrington, 2016). Each subgroup is referred to
as a latent class or profile, as these terms are used interchangeably regardless of the variable type
(i.e., categorical or continuous) used for analyses (Woo et al., 2018). Each latent class is detected
using observed variables, called indicators (Lanza et al., 2013). The pattern of responses to the
indicators allows for the identification of classes. Within the LCA/LPA framework, the estimated
proportion of a certain response pattern can be expressed as a function of latent class prevalences
and item-response probabilities. Latent class prevalences, or vy, is the proportion of the population

which falls into each class with a sum of 1 (Lanza et al., 2013). Item-response probabilities, or p,
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signify the probability of a certain response to an indicator, conditioned on group membership
with 0 or 1 representing a strong relationship (Lanza et al., 2013).
PTSD Symptoms as Latent Indicators within a Military Context

Previous research has used LCA and LPA to identify various PTSD subtypes among
Veteran and ADSM samples (Byrne et al., 2019; Hansen et al., 2017). These studies have
produced findings with quantitative and qualitative differences. Quantitatively, two studies
identified a 4-class model of PTSD symptoms (Maguen et al., 2013; Sripada et al., 2020) while
two other studies yielded a 3-class model (Campbell-Sills et al., 2022; Steenkamp et al., 2012).
The 4-class solutions, based on symptom severity, were labeled as one low class, two moderate
classes, and one high class (Maguen et al., 2013; Sripada et al., 2020). Alternatively, the three-
class solutions differed as one consisted of one low, medium, and high symptom severity classes
(Steenkamp et al., 2012) and the other identified one threat-reactivity profile, one dysphoric
profile, and one high-symptom profile (Campbell-Sills et al., 2022).

The number of classes may differ due to differences in assessment measures, and/or
sample characteristics. Both studies which supported a 4-class model (Maguen et al., 2013;
Sripada et al., 2020) utilized assessment measures based on DSM-IV PTSD criteria while one 3-
class model was identified with DSM-111-R PTSD criteria (Steenkamp et al., 2012) and the other
used DSM-5 PTSD criteria (Campbell-Sills et al., 2022). Class differences may be expected as
PTSD criteria changed from DSM-I11-R to DSM-IV to DSM-5. Most notably, the DSM PTSD
criteria have expanded to include up to 636,120 combinations of symptoms (Galatzer-Levy &
Bryant, 2013). Sample characteristics may also explain these quantitative class differences.
Namely, Sripada and colleagues (2020) were the only study to recruit residential treatment-

seeking participants.
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Despite a replicable 4-class model, Veterans belonging to the moderate latent classes
differed within and between samples (Maguen et al., 2013; Sripada et al., 2020). Qualitative
differences may be in part due to sample characteristics. Amongst Veterans who entered VA
residential PTSD treatment, one moderate subgroup consisted of Veterans with high re-
experiencing symptoms and another with high emotional numbing symptoms (Sripada et al.,
2020). Conversely, a sample of non-treatment seeking OEF/OIF Veterans splintered into one
intermediate class whose Veterans endorsed high emotional numbing and one intermediate class
whose Veterans endorsed low emotional numbing (Maguen et al., 2013). Further investigating
sample differences This qualitative divergence may be attributed to the differences in sample
characteristics (i.e., treatment-seeking vs. non treatment seeking). However, these qualitative
differences may also be influenced by symptom measurement. Both studies dichotomized each
item of the Posttraumatic Stress Disorder Checklist for DSM-1V (PCL; Weathers et al., 1994)
and included them in the model as latent indicators. The PCL for DSM-1V assessed 17 PTSD
symptoms across three versions: military, civilian, and specific. Each version presented unique
instructions based on the target population or the index event. Respondents were then instructed
to identify how much each problem bothered them within the last month on the following scale:
1-Not at all, 2-A little bit, 3-Moderately, 4-Quite a bit, or 5-Extremely. Interestingly, each study
chose different scoring methods. Following one of the original scoring methods, Maguen and
colleagues (2013) dichotomized each PCL item as present if rated “moderately” or above (i.e., 3-
5). Whereas Sripada and colleagues (2020) chose to dichotomize each PCL item using the
sample median (i.e., PCL responses 4-5) to ensure normality. It is important for future studies to
determine which scoring method is appropriate to balance the needs of the study’s sample with

the literature’s consistency.
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Secondary analyses within each of the previously mentioned studies also illustrated the
literature’s divergence. Three of the four PTSD LCAs investigated the relationship between class
membership and other forms of symptomatology. After identifying a 3-class model (i.e., no
disturbance class, intermediate disturbance class, and pervasive disturbance class), Steenkamp
and colleagues (2012) utilized logistic regression to predict class membership using self-reported
peritraumatic dissociation, dissociative experiences, and the number of readjustment problems.
Analyses indicated that Veterans in the pervasive disturbance classes had higher levels of
readjustment difficulties, peritraumatic dissociation, and general dissociation than Veterans in
the intermediate disturbance class. However, both the pervasive and intermediate classes had
higher levels of all predictor variables (i.e., readjustment problems, peritraumatic dissociation,
and general dissociation) than Veterans in the no disturbance class. Similarly, Sripada and
colleagues (2020) conducted logistic regressions to predict class membership using the presence
of co-occurring disorders (i.e., alcohol or substance use disorder, anxiety disorder, depression,
and serious mental illness). Within the 4-class model (i.e., low symptoms, moderate symptoms
with high reexperiencing, moderate symptoms with high emotional number, and high
symptoms), only co-occurring anxiety and co-occurring depression were significantly different
across classes. Namely, participants in the moderate class with high re-experiencing symptoms
were less likely to be depressed when compared to the moderate class with high emotional
numbing. Furthermore, participants within the low symptom class were significantly less likely
of meeting criteria for an anxiety disorder. Lastly, Campbell-Sills and colleagues (2022)
conducted linear regression models to investigate the relationship between PTSD and genetic
risk scores. Ultimately, the researchers found that each identified profile (i.e., threat-reactivity

profile, dysphoric profile, and high-symptom profile) resulted in higher risk for various
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comorbidities. In particular, dysphoric membership resulted in higher risk for major depression
and life stress when compared to threat-reactivity membership. Moreover, high-symptom
membership translated to a higher risk of PTSD persistence and the highest genetic risk of MDD,
ADHD, and schizophrenia. It seems reasonable that the choice of predictors was driven by study
aims, hypotheses, and measured variables. Specifically, Steenkamp and colleagues (2012) aimed
to examine the heterogeneity in postcombat outcomes, Sripada and colleagues (2020) aimed to
identify distinct PTSD symptoms classes which would allow for examinations of clinically
significant factors, and Campbell-Sills and colleagues (2022) aimed to identify PTSD subtypes
and their associations with genetic risk factors. Taken together, these findings illustrate how
secondary analyses can be used to further validate class membership and illustrate relationships
between class membership and other variables of interest.
Alcohol Use as Latent Indicators within a Military Context

Investigations using LVMM have also identified alcohol-related subgroups among
ADSM s and Veterans. Person-centered research of military alcohol subgroups has begun to
support a 4-class model. In a sample of Canadian Armed Forces (CAF) Regular Forces members,
researchers identified a 4-class solution consisting of infrequent, moderate, regular binge
drinkers with minimal problems, and problem drinkers (Richer et al., 2016). Similarly, an LPA
of alcohol use among OEF/OIF Veterans revealed a 4-class solution, namely, mild alcohol
behavior, steady drinkers with functional impairment, binge drinkers with no functional
impairment, and severe alcohol behavior (Cadigan et al., 2017). Although each sample supported
a 4-class model, intermediate subgroups varied. Again, this discrepancy may be accredited to
differences in assessment measures, analyses and sample characteristics. Richer and colleagues

(2016) conducted an LCA using the Alcohol Use Disorder Identification Test (Babor et al.,
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2001), a 10-item measure which assessed alcohol intake (items 1-3), dependence (items 4-6), and
alcohol-related consequences (items 7-10). Furthermore, each AUDIT item responses were
categorized differently based on participant response frequency. By contrast, Cadigan and
colleagues (2017) conducted an LPA based on peak BAC as estimated by the Daily Drinking
Questionnaire (DDQ); Collins et al., 1985), DDQ drinks per week, and alcohol-related problems
assessed by the Short Inventory of Problems (SIP; Miller et al., 1995). Clearly, the choice of
assessment measures influenced the lack of classes across studies. However, what is less clear
may be the effect of categorizing data (i.e., LCA) versus placing it on a continuum (i.e., LPA)
within person-centered analyses. Discrepancies between moderate symptoms subgroups is
evident across both the alcohol and the PTSD literature which may be the result of measurement
and analytical differences.

Research has also explored relationships between alcohol subgroups and external
variables. This nascent literature (Cadigan et al., 2017; Richer et al., 2016) has consistently
investigated associations between demographic variables (i.e., age, sex, race) and group
membership. In addition, several studies have focused on other unique forms of
symptomatology. For example, Richer and colleagues (2016) conducted logistic regressions to
predict class membership based on self-reported past month psychological distress, depression
symptoms, and PTSD symptoms among CAF Regular Forces member. Across the 4-class model
(i.e., infrequent, moderate, regular binge drinkers with minimal problems, and problem drinkers),
problem drinkers were more likely to present with depression and PTSD symptoms than
infrequent drinkers. However, moderate and regular binge drinkers did not significantly differ
from infrequent drinkers with respect to PTSD symptoms. Conversely, Cadigan and colleagues

(2017) utilized analysis of variance to examine differences in depression symptoms, anxiety, and
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PTSD symptoms across profiles (i.e., mild alcohol behavior, steady drinkers with functional
impairment, binge drinkers with no functional impairment, and severe alcohol behavior).
Profiles were significantly different across all external symptoms (i.e., depression, anxiety, and
PTSD) with the following profiles listed as those with the highest to lowest self-reported
symptoms: steady drinkers with functional impairment, severe alcohol behavior, binge drinkers
with no functional impairment, and mild alcohol behavior. Most notably, steady drinkers with
functional impairment and severe alcohol behavior profiles reached probable diagnoses of major
depressive disorder and PTSD. Thus across two alcohol-focused LCAs/LPAs, subgroups of
individuals with higher reported alcohol quantity and frequency are significantly associated with
depression and PTSD symptoms.
Co-occurring PTSD and Alcohol as Latent Indicators within a Military Context
Psychiatric comorbidity is highly prevalent among ADSMs and Veterans when compared
civilian populations (Betancourt et al., 2019; Kessler et al., 2014). To investigate the interplay
between diagnostic categories, researchers have studied psychiatric comorbidity using person-
centered analyses. This technique is intended to identify subgroups of individuals considering an
intersection of symptoms, protective factors, and behaviors of interest (Collins & Lanza, 2013).
However, each study was designed with vastly different aims and indicator variables which leads
to disparate findings. Specifically, Richardson and colleagues (2017) performed an LCA among
a sample of treatment-seeking CAF Veterans and current members to investigate patterns of
psychiatric comorbidities. Ultimately, a 2-class model (i.e., low comorbidity class and high
comorbidity class) was identified using binary indicator variables which assessed PTSD

symptoms, depressive symptoms, panic disorder, and hazardous alcohol use.
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Other LCAs have captured a broader range of psychiatric comorbidities and behaviors of
interest. For example, Lorber and colleagues (2017) established subgroups of psychological
health problems (i.e., hazardous drinking, non-medical use of prescription medications, suicidal
thoughts, suicide attempts, PTSD symptoms, depressive symptoms, and family maltreatment
behaviors) in an initial sample and replicated these latent classes using data from an unrelated
second sample consisting of cross-sectional surveys of Air Force ADSMs. Each sample best fit
the following 6-class model based on clinically significant (CS) internalizing (Int) and
externalizing (Ext) behaviors: very low CS-Int/Ext, low CS-Int/Ext , moderate CS-Int/Ext, High
CS-Int/Ext, very high CS-Int/Ext, and extremely high CS-Ext. Similarly, Edwards and
colleagues (2021) investigated a broad range of mental health and substance use patterns of U.S.
Veterans. A spectrum of psychiatric diagnoses (i.e., psychotic disorder, bipolar disorder, major
depressive disorder, dysthymia, PTSD, generalized anxiety disorder, borderline personality
disorder, antisocial personality disorder, and schizotypal personality disorder) from the Alcohol
Use and Associates Disabilities Interview Scheduled-5 (AUDADIS-5) were included in the
model as binary indicators. Researchers supported the following 4-class model: healthy class,
substance use disorder class (SUD class), personality disorder-substance use disorder class
(PD/SUD class), and the depressive disorder class. Most notably, Veterans in either the SUD and
PD/SUD classes displayed higher rates of suicide attempts, incarceration, homelessness, and
psychiatric treatment when compared to the remaining classes. However, the PD/SUD class
exhibited a significantly greater frequency of these high-risk events (i.e., suicide attempts,
incarceration, homelessness) compared to the SUD class. In light of the multitude of
comorbidities, it may be beneficial to focus on select comorbid indicators to begin identifying

subgroups of participants which may aid in future treatment-matching.
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To date, only one study has solely examined symptom-based subgroups of comorbid
PTSD and AUD in a latent class framework within a treatment-seeking Veteran sample (Panza et
al., 2021). Researchers identified subgroups of Veterans with comorbid PTSD/AUD symptom
subgroups and investigated the relationship between each subgroup with treatment outcomes.
Panza and colleagues (2021) recruited 119 Veterans with comorbid PTSD/AUD and randomized
participants to either the COPE (Back et al., 2015) or SS (Najavits, 2002) treatment conditions.
Data was collected at baseline, post-treatment, 3-month follow-up and the 6-month follow-up.
Researchers performed an LCA using baseline data with binary indicators of PTSD and AUD
symptoms. To account for PTSD symptoms, the researchers utilized 4 continuous indicators for
each symptom subgroup as assessed by the Clinician Administered PTSD Scale for DSM-5
(CAPS-5; Weathers et al., 2013). Alcohol-related binary indicators consisted of the 11 DSM-5
AUD symptoms using a combination of the Structured Clinical Interview for DSM-IV (SCID-
IV) Module E (First et al., 2002) and the Penn Alcohol Craving Scale which accounted for the
missing craving criterion from the DSM-IV (PACS; Flannery et al., 1999). Results indicated the
following 3-class model best fit the data: moderate PTSD/low AUD impairment, high
PTSD/high AUD impairment, and low PTSD/ high AUD impairment.

In line with the larger LCA/LPA literature, Panza and colleagues (2021) also conducted
secondary analyses to investigate meaningful differences between the resulting latent classes.
Both ANOVAs and chi-square tests were conducted to compare demographic variables and
psychiatric variables with class membership. Of note, percent heavy drinking days and percent
drug use days within the past 90-days were compared across latent classes. However, neither

variable significantly differed across classes.
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Panza and colleagues (2021) also analyzed treatment response based on latent class
membership and treatment condition (i.e., COPE vs. SS). The results yielded a three-way
interaction between time (immediate post-treatment, 3 month, 6 month), treatment condition, and
membership across the 3 identified classes. Members of the moderate PTSD/low AUD
impairment class only differed at 6 months post-treatment with COPE yielding greater symptom
reductions. Participants in the high PTSD/ high AUD impairment class only differed
immediately post-treatment as COPE yielded lower symptom endorsement. Lastly, members of
the low PTSD/high AUD impairment class who were assigned to COPE demonstrated lower
symptom endorsement across all timepoints when compared to SS participants. Thus, Panza and
colleagues (2021) have provided initial support for person-centered analyses to explain
variations in PTSD/AUD treatment responding. Further research is warranted not only to extend
and replicate the previously conducted comorbid PTSD/AUD LCA (Panza et al., 2021), but to
explore other associations between class membership, relevant psychiatric comorbidities, and
protective factors.

Resilience within a Military Context

Research on resilience among Veteran and ADSM samples has grown significantly in
recent years (Britt et al., 2016; Kossek & Perrigrino, 2016; Meredith et al., 2011; Wald et al.,
2006). Various conceptualizations of resilience have ranged from trait, outcome, to process
oriented. Despite a lack of a universal definition of approach to measurement, each view includes
the notion that individuals can show resilience when they are faced with adversity or a stressor
and then overcome this obstacle (Meredith et al., 2011). The disparate definitions of resilience
and its research has resulted in debate as to which type of research design (i.e., cross-sectional

versus longitudinal) should be employed (Litz, 2014; Ungar et al., 2021). Thus, researchers have
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designed studies to explore the role that resilience plays in various populations, given their
specified resilience conceptualization.

Regardless of its operationalization, resilience is an important concept within the Veteran
and ADSM communities. To exhibit resilience, one must experience adversity which many
Veterans and ADSMs have endured during training and deployments, combat, and post-
deployment adjustments. Thus, Veterans and ADSMs are at high-risk for direct and indirect
exposures to potentially traumatic events (PTEs; Wisco et al., 2022). However, the literature has
demonstrated that mere exposure to a PTE does not result in the development of PTSD
(Andersen et al., 2014; Karstoft et al., 2013; Pavlacic et al., 2022). In contrast, some Veterans
and ADSMs have exhibited positive mental health outcomes after trauma exposure (Calhoun &
Tedeschi, 2014; Tsai et al., 2016). For example, Veterans who experienced moderate or high
levels of combat trauma reported higher posttraumatic growth (PTG), an indicator of resilience,
than Veterans who reported lower levels of combat trauma (Gallaway et al., 2011). Given
Veterans and ADSMs are at higher risk for PTE, yet not all experience negative outcomes,
ensuring psychological health and operational readiness is an obvious target for the military
community and various stakeholders. As such, government (deVisser et al., 2016; Cornum et al.,
2011) and civilian organizations (Meredith et al., 2011; Saltzman et al., 2011) have underscored
its importance through the creation of numerous resilience programs, strategies, and initiatives.

Regardless of the conceptual model or research design, resilience is consistently
associated with the psychopathology and behavioral health needs of ADSMs and Veterans.
Transdiagnostically, pre-deployment resilience predicted lower incidence of post-deployment
emotional disorders (i.e., PTSD; major depressive episodes, generalized anxiety disorder,

suicidal ideation) within a sample of active-duty Army soldiers who were followed prior to basic
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training through 1-2 months pre-deployment and concluded within 1 month of their return to the
U.S. (Campbell-Sills et al., 2018). Similarly, both primary and secondary analyses of the Post-
Deployment Mental Health Study, a multi-site study examining post-deployment mental health
in U.S. military Afghanistan/Irag Veterans (PDMH; Brancu et al., 2017; Sheerin et al., 2019),
demonstrated elevated resilience scores were inversely associated with current alcohol use, drug
use, and current psychiatric diagnosis count among men and women. Longitudinally, lower
levels of resilience at baseline were predictive of alcohol misuse after 1-year after controlling for
combat exposure and probable PTSD among OEF/OIF Veterans (Green et al., 2014). Thus,
research demonstrates that resilience is a protective factor against PTSD and hazardous alcohol
use.

Despite the protective effects of resilience, traumatic experiences are not equal in their
intra- nor interindividual impact. Furthermore, as mentioned previously, individuals may engage
in risky alcohol use in a variety of ways to manage their PTSD-related symptoms. Considering
this complexity, researchers have explored individual differences in resilience regarding various
symptom presentations. Notably, Isaacs and colleagues (2017) recruited U.S. Veterans to
complete two cross-sectional surveys 2 years apart to investigate longitudinal predictors of
resilience. Veterans were classified into clusters based on the number of self-reported traumatic
events and current distress. Then, cluster analyses were conducted using the Trauma History
Screen (THS), PCL-5, e and the Patient Health Questionnaire-4 (PHQ-4). Differences across the
following solution were characterized using demographic, military, physical health, and
psychosocial variables. Analyses yielded a three-group solution consisting of a Control group
(i.e., low trauma exposure and low current psychological distress), Resilient group (i.e., high

trauma exposure and low current distress), and a Distressed group (i.e., both high trauma
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exposure and current distress). Resilient group membership exhibited lower rates of past
psychiatric history and substance abuse when compared to the Distressed group when compared
to the other subgroups.

To our knowledge, no studies have examined possible differences in self-perceived
resilience among PTSD/alcohol misuse symptoms presentations. By developing a deeper
understanding of subgroups of military members suffering from PTSD/alcohol misuse, we may
determine how self-perceived resilience is associated with those at high-risk for experiencing
risky drinking patterns and debilitating PTSD symptoms. Over time and with additional research,
these profiles may enable us to ascertain how self-perceived resilience is linked to the
development and maintenance of these disorders. Furthermore, these mental health profiles, with
their associated protective factors, may also aid client treatment matching or the development of
increasingly effective treatment protocols. Finally, gathering information regarding self-
perceived resilience may indicate which of the individual’s perceived strengths may be utilized
during treatment.

Current Study

Co-occurring PTSD and alcohol misuse is well-documented among Veterans and
ADSMs (Debell et al., 2014; Jacobsen et al., 2001; Lai et al., 2015). The combination yields
poorer functional and treatment outcomes (Bowe & Rosenheck, 2015; Fuehrlein et al., 2016;
Norman et al., 2018). It is important to note, much of this research is based on variable-centered
analyses which focused on the contribution a variable may have on an outcome (Laursen & Hoff,
2006). Thus, research aims and hypotheses are focused on the effect of one variable on another
(Howard & Hoffman, 2018). However, the collective effect of PTSD and alcohol misuse may

not be accurately captured by separating each variable’s influence on treatment outcomes.
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Furthermore, variable-centered approaches assume that participants within a sample consist of a
single set of parameters (Howard & Hoffman, 2018) and ignore possible qualitatively different
subgroups. In contrast, person-centered analyses focus on the patterns of multiple factors within
individuals and not among variables (Bamaca-Colbert & Gayles, 2010). These analyses result in
subgroups with different constellations of attributes (Spurk et al., 2020). Given that comorbid
PTSD and alcohol misuse is treated in a concurrent (i.e., SS) or integrated (i.e., COPE) fashion
and treatment responses have varied based on the effect of one variable upon another (Roberts et
al., 2015; Simpson et al., 2017), research is warranted to statistically investigate symptom
presentations in a holistic manner considering the collective effect (i.e., person-centered
approach) of PTSD and alcohol misuse.

An extension of the person-centered analyses is to investigate theoretically related
constructs called covariates. Further investigation of these covariates provides descriptive
information of the resulting profiles and the possible relationship between profiles (Marsh et al.,
2009; Nylund-Gibson & Masyn et al., 2016). As expected, previous research has identified
significant relationships between depression and substance use with PTSD-only latent classes
and alcohol-only latent classes. However, research has not investigated depression and substance
use as covariates as it relates to comorbid trauma- and substance use-related latent profiles.
Moreover, previous research has not investigated the relationship of a self-perceived resilience
with latent class or profiles. Examining the relationships between latent participant subgroups
and covariates is important as it may facilitate identification of secondary treatment targets
and/or patient self-perceived strengths to be utilized for treatment planning.

The current study was designed to rectify methodological and theoretical gaps in the existing

literature. To date, only one study has identified comorbid PTSD/AUD symptom classes among
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treatment-seeking Veterans (Panza et al., 2021) using a person-centered approach (i.e., LCA).
However, the analyses were underpowered due to a small sample size (N=119). Previous
research denoted samples of 300 or greater are necessary to minimize the possibility of poor fit
indices, models which overfit the data (i.e., non-convergence), and failure to identify smaller
classes (Nylund-Gibson & Choi, 2018). In addition, several of the previous LPA/LCA studies in
this area of research made use of categorical variables as indicators of PTSD and/or alcohol use
and symptoms. To ensure proper identification of profiles, the current study conducted an LPA
using continuous indicators with a sample of 1,147 trauma exposed ADSMs and Veterans.
Utilization of continuous rather than categorical indicators has the potential to avoid a loss of
valuable information of individuals who may report subthreshold yet clinically significant
symptom presentation (i.e., individual differences), loss of power, spurious findings, overlooking
nonlinear effects, and difficulty synthesizing literature findings, all known disadvantages of
using categorical indicators (MacCallum et al., 2002). Furthermore, considering symptoms on a
continuum, rather than categories, is consistent with the DSM-5-TR’s dimensional approach to
psychiatric diagnoses (APA, 2022). Thus, the current study was designed with the goal of
potentially identifying profiles based on a broader range of co-occurring PTSD symptoms and

alcohol misuse.

The current study also aimed to reduce the economic burden of comorbid trauma and
alcohol-related symptoms via less resource-intensive assessments. According to recent estimates,
the economic burden of PTSD totals to $42.7 billion per year in the military population equating
to $25,684 per individual with PTSD in the military population (Davis et al., 2022). Similarly,
past estimates of excessive alcohol use cost the U.S. military 1.12 billion per year (Harwood et

al., 2009). Given the economic burden and the rising numbers of Veterans (Government
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Accountability Office, 2021) and ADSMs (Quartana et al., 2014) seeking mental healthcare,
additional improvements in effective treatment matching are warranted. One pragmatic solution
may be to reduce the time and professional burden of pre-treatment assessment measures.
Previous LCA/LPA studies within this literature have utilized assessment measures which
require increasing time and level of training. Namely, the SCID (i.e., estimated administration
time of 45-180 minutes by a trained professional) and the CAPS-5 (i.e., estimated administration
time of 45-60 minutes by a trained professional). Although these measures provide valid and
reliable data, they do require costly resources which may not be available at every treatment
setting by every provider. Thus, the current study utilized reliable and valid assessment measures

which require reduced time and training.

Based on the review of the literature, we hypothesized that the current study’s LPA would
identify homogenous subgroups that differed quantitatively and qualitatively regarding co-
occurring alcohol misuse and PTSD symptoms. It is important to note, there are no current
guidelines for naming latent classes or profiles within the literature. However, naming
conventions are dependent on the indicator variables. Previous studies, including the only
published LVMM study that focused on comorbid PTSD/AUD among Veterans (Panza et al.,
2021), utilized naming conventions which reflected the severity of symptoms (i.e., low,
moderate, and high). Relatedly, previous alcohol LCAs and LPAs have named classes based on
the severity and frequency of alcohol-related behaviors and consequences. Given that the current
study utilized the PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013b) and the Alcohol
Use Disorder Identification Test- Consumption (AUDIT-C; Bush et al., 1998), the hypotheses
and resulting latent profiles were named to reflect the severity of PTSD symptoms and patterns

of alcohol consumption. Thus, the current study hypothesized the following:
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Hypothesis 1: Previous research has yielded 4-class solutions consisting of multiple
moderate symptom classes utilizing PTSD-only indicators (Maguen et al., 2013, &
Sripada et al., 2020) and alcohol-only indicators (Cadigan et al., 2017, & Richer et al.,
2016. As such, we hypothesized that a 4-class model would best fit the current sample
and would also contain multiple moderate symptom profiles.

o High PTSD/High alcohol with frequent binge episodes

o Moderate PTSD/Moderate alcohol with frequent binge episodes

o Moderate PTSD/Moderate alcohol without binge episodes

o Low PTSD/Low alcohol without binge episodes
Hypothesis 2: Consistent with the previous literature (Green et al., 2014), it is
hypothesized that self-reported resilience would be significantly predictive of profile
membership. Namely, participants with higher resilience scores would have a greater
likelihood of membership in profiles with less severe PTSD and less frequent binge
episodes.
Hypothesis 3: As past research has demonstrated (Brancu et al., 2017; Sheerin et al.,
2019), it is hypothesized that self-reported depression scores would be significantly
predictive of profile membership. Specifically, participants with higher levels depressive
symptoms would have a greater likelihood of membership in profiles with more severe
PTSD and frequent binge episodes.
Hypothesis 4: Consistent with previous findings (Brancu et al., 2017; Sheerin et al.,
2019), it is hypothesized that past two-week nicotine/tobacco use and past two-week

substance use would be significantly predictive of profile membership. It was

26



hypothesized that participants with greater substance use would be more likely to be

classified into profiles with more severe PTSD and frequent binge episodes.

Methods

Participants

All data was provided from an intensive outpatient treatment center for post-9/11 military
servicemembers and Veterans at a Southeastern academic medical center. Participants were
interviewed as part of an intake assessment to determine inclusion or referral out of the treatment
program. Participants completed this intake free-of-charge either in-person or over the phone
with a licensed clinical psychologist, supervised clinical psychology post-doctoral fellow, or a
supervised psychology graduate student. Participants were included in the current study if they
endorsed at least one potentially traumatic event on the Life Events Checklist for DSM-5 (LEC-
5; Weathers et al., 2013a), regardless of combat-relatedness or method of trauma exposure (i.e.,
directly experienced, witnessed it happen to someone else, learned about it, or part of a job).
Participants without self-reported trauma-exposure were excluded from the current study.

Sample data consisted of interviews collected from 2012 to 2020 with an initial sample of
2,978 ADSMs and Veterans. Missing data was identified among demographic variables and
variables of interest. Based on the current study’s exclusion criteria, participants who denied any
trauma exposure on the LEC-5 (n=293) were excluded from the data set. Regarding demographic
variables, racial identity (n= 105), ethnicity (n=94), and education (n=8) were missing from the
data set for some participants. Regarding the primary variables of interest, depression (n= 1247)
and resilience (n=84) were also missing from the data set for some participants. It is important to
note that a greater amount of data was missing from the variables of interest as these measures

were included later in the data collection timeline. Participants with missing data were excluded
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listwise from the analyses. A total of 1,147 participants were used in the analyses. Descriptive
statistics of the full sample and the resulting profiles can be found in Table 1.

Measures

Demographics. A custom demographics questionnaire was created to obtain information

about participants, such as age, sex, gender, race, ethnicity, sexual orientation, education,
affiliated military branch, and current military service status. Demographic variables were used
to describe the current sample and were not used in any formal hypothesis testing.

Past Two-Week Substance Use. A custom questionnaire was created to obtain the number of
days each participant used cannabis, stimulants, heroin, other non-prescribed opiates, steroids,
and other drugs within the past two weeks. The previously mentioned substances were combined
due to low endorsement of each substance across the sample. Past two-week substance use was
utilized as a distal variable within the LPA analyses.

Past Two-Week Nicotine Use. A custom questionnaire was created to obtain the number of days
each participant used tobacco/nicotine products within the past two weeks. Past two-week
nicotine/tobacco use was utilized as a distal variable within the LPA analyses.

Life Events Checklist for DSM-5 (LEC-5; Weathers et al., 2013a). The LEC-5 is a self-report
measure to screen for traumatic life events. Based on the DSM-5 PTSD criterion A, respondents
are presented with 16 potentially traumatic events and one “other” traumatic event. For each type
of event the respondent indicates whether the event “happened to me”, “witnessed it”, “learned
about it”, “part of my job”, “not sure” or “doesn’t apply”. Respondents may endorse multiple
types of events and multiple methods of exposure. The LEC-5 does not include a scoring system;
thus, the measure does not yield a total score or composite score. Consistent with previous

Veteran and ADSM research (Decker et al., 2021; DeViva et al., 2020; Sloan et al., 2016; Weiss
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et al., 2022), the LEC-5 was used only to identify trauma-exposed participants and to describe
the current sample. The LEC-5 was not utilized in any formal hypothesis testing.

PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013b). Based on the diagnostic criteria
from the DSM-5, the PCL-5 assesses the presence of 20 PTSD symptoms over the past month,
which apply to both civilian and the military populations (Blevins et al., 2015). The PCL-5
instructs participants to identify one traumatic event the respondent has experienced as the index
event. The self-report rating scale provides a range of response choices: 0-Not at all, 1-A little
bit, 2-Moderately, 3-Quite a bit, and 4-Extremely. Total PCL-5 scores range from 0-80, with
PTSD symptom severity increasing as the total score increases (Bovin et al., 2016). Symptoms
are separated based on the following symptom domains: reexperiencing, avoidance, negative
alterations in cognitions and mood, and hyperarousal. PCL-5 scores indicate strong internal
consistency and adequate discriminant and convergent validity (Bovin et al., 2015; Wortmann et
al., 2016). PCL-5 subscale scores were utilized as continuous indicators within the LPA
analyses. Cronbach’s alpha for the current sample indicated a range of acceptable to good
internal consistency for all subscales (o= .78-.90) and excellent internal consistency for the total
score (a=.94)

Alcohol Use Disorder Identification Test- Consumption (AUDIT-C; Bush et al., 1998).
Alcohol use was measured using the AUDIT-C, a brief screening test for heavy drinking and/or
alcohol abuse or dependence. The AUDIT-C is a 3-item questionnaire to assess alcohol use
frequency during the past year, number of standard drinks consumed during a typical occasion
and the frequency of consuming 6 or more drinks on one occasion in the past year. All questions
originate from the 10-item AUDIT (Saunders et al., 1993) with questions scored using a 0—4-

point range and a possible total range of 0-12 points. Respondents’ total scores can be
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categorized as low risk (i.e. 0-2 points), moderate risk (i.e., 3-5 points), high risk (i.e., 6-7
points), and severe risk (8-12 points) for men and women. However, hazardous alcohol scoring
criteria varies by gender, with > 4 points for men and > 3 points for women. Psychometric
evaluations demonstrate satisfactory levels of internal consistency along with convergent and
discriminant validity (Bradley et al., 2003). Each AUDIT-C item was included as a continuous
indicator within the LPA analyses. Cronbach’s alpha for the current sample indicated acceptable
internal consistency (a=.76).

Connor-Davidson Resilience Scale-10 (CD-RISC 10; Campbell-Sill & Stein, 2007). The CD-
RISC 10 consists of 10 items from the original 25-item CD-RISC (Connor & Davidson, 2003),
both measuring resilience. This measure assesses the “ability to tolerate experiences such as
change, personal problems, illness, pressure, failure, and painful feelings” (Campbell-Sill &
Stein, 2007). Item responses use a 5-point Likert scale ranging from 0 (i.e., not true at all) to 4
(i.e., true nearly all of the time) with total scores ranging 0-40. The CD-RISC 10 has
demonstrated good internal consistency along with convergent and divergent validity across
samples (Campbell-Sills & Stein, 2007; Herbert et al., 2018; Scali et al., 2012). Resilience total
scores were utilized as a distal variable within the LPA analyses. Cronbach’s alpha for the
current sample indicated excellent internal consistency (a=.90).

Patient Health Questionnaire-9 (Kroenke & Spitzer, 2002). The PHQ-9 is the 9-item depression
scale of the patient health questionnaire (PHQ) which corresponds to the DSM-IV criteria for
depression. The measure assesses depression symptom severity during the past two weeks.
Responses to each question range from 0 (i.e., not at all) to 3 (i.e., nearly every day) with total
scores ranging from 0-27. The PHQ-9 has demonstrated good internal reliability (o= .84-.89)

across samples (Contractor et al., 2018; Fine et al., 2013; Spitzer et al., 2001). Past two-week
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depression total scores were utilized as a distal variable within the LPA analyses. Cronbach’s
alpha for the current sample indicated good internal consistency (o= .82).
Data Analysis

Data analyses followed the six foundational steps of LPA, as outlined by Ferguson and
colleagues (2020). The data was inspected, cleaned for analysis, and checked for statistical
assumptions (i.e., step 1). The preliminary analyses (i.e., missing data, descriptive statistics,
bivariate correlations) were conducted using IBM SPSS Statistics (Version 28). Next, LPA
models were evaluated in an iterative fashion (i.e., step 2) using Mplus version 8.5 (Muthén &
Muthén, 2020). A series of LPAs were conducted beginning with 1 profile and an additional
profile was added for each subsequent analysis. All LPAs included PCL-5 subscales (i.e., re-
experiencing, avoidance, negative alteration in cognitions and mood and hyperarousal) and
AUDIT-C items as continuous indicator variables. All LPAs were re-run twice for log-likelihood
replication to ensure local maxima were not incorrectly identified (Asparouhov & Muthen,
2014). Each model was then evaluated for model fit and interpretability (i.e., step 3) via holistic
assessment of model fit indices, model testing, and model characteristics. The Akeike’s
information criterion (AIC; Akaike, 1987) and the Bayesian information criteria (BIC; Schwarz,
1978) were utilized as model fit indices. Both model fit indices (i.e., AIC, BIC) favor lower
values and are interpreted as a better fit to the data. Model testing was conducted using the
Vuong-Lo-Mendell Rubin likelihood ratio test (VLMR; Lo et al., 2001), the adjusted Lo-
Mendell-Rubin likelihood ratio test (adjusted LMR; Lo et al., 2001), and bootstrapped
parametric likelihood ratio test (BLRT; McLachlan & Peel, 2000). All model tests are
significance tests comparing one model (k) with a model containing one less profile (k-1). A

profile which yields a non-significant model test indicates that the current model (k) is not an
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improvement and previous model (k-1) should be retained. Lastly, class sizes and entropy were
utilized as model characteristics. Currently, there are no guidelines for an acceptable number of
participants within a profile. However, previous research indicated that profiles containing at
least 30-60 participants support generalizability within large samples (Vincent & Weir, 2012).
Lastly, entropy was examined as an index of classification accuracy which favors higher values
as a model with great classification accuracy. Overall, the chosen model yielded model fit
indices with lower values, non-significant model tests, higher entropy values, and profiles which
contain at least 60 participants.

After retaining the final model, each profile was examined the pattern of variables within
and across each profile (i.e., step 4). Then, covariate analyses were conducted (i.e., step 5) using
the BCH approach (Bolck et al., 2004). Thus, analyses estimated the relationship between the
assigned profile membership and the distal outcome using the individual’s modal posterior
probability using Mplus version 8.5 (Muthén & Muthen, 2020). As such, continuous indicators
were included in the first step. Then, an individual’s most likely profile membership was
determined using the modal posterior probability while accounting for the rate of classification
error. Last, class differences on the external covariates (i.e., self-reported resilience, past 2-week
depression symptoms, and past 2-week substance use) were examined using most likely profile
membership and calculated using multinomial logistic regression. The presentation of results is

found in the following section (i.e., step 6).
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Results

Outline of Results Presentation

The following results are outlined in accordance with Ferguson and colleagues (2020) six
foundational steps of the LPA process. Namely, the data was inspected (i.e., step 1), an iterative
evaluation of models was conducted (i.e., step 2) and the models were then determined based on
fit and interpretability (i.e., step 3). Next, patterns in profiles were investigated (i.e., step 4) and

covariate analyses were conducted (i.e., step 5). Finally, results were presented (i.e., step 6).

Preliminary Analyses

Data was examined for missing and implausible values across all variables (i.e., step 1).
As noted in the participants section, missing data were handled using listwise deletion and no
improbable values were identified in the final sample. Missing data were examined and largely
attributed to changes in data collection procedures, and not to either missing at random (MAR)
or missing completely at random (MCAR). Thus, listwise deletion was determined to be more
appropriate than full information maximum likelihood (FIML) and multiple imputation (M) as

their assumptions were not met (i.e., MAR and MCAR).

Preliminary analyses regarding frequency, means, standard deviations, and distributions
were conducted across all demographic variables (i.e., age, sex, gender, race, ethnicity, sexual
orientation, education, affiliated military branch, and current military service status) and
variables of interest (i.e., PCL-5 subscales, AUDIT-C items, CD-RISC-10 total scores, PHQ-9
total scores, past 2-week tobacco/nicotine use and past 2-week substance use). Demographic

characteristics and descriptive statistics for the final sample, and for each profile are included in
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Tables 1 and 3, respectively. It is important to note, that additional information regarding the
type of traumatic event (i.e., combat-related vs. not combat-related) as well as the number of
traumatic events endorsed may also be found in Table 1. Furthermore, potential differences in
demographic variables across profiles were investigated and reported on Table 1. Both sex (male
and female ) and trauma type (combat-related and not combat-related) were statistically different

across profiles.

To test the assumption that LPA indicator variables are normally distributed (Spurk et al.,
2020) values of skewness and kurtosis were examined. Analyses revealed that items 2 (i.e.,
alcohol quantity) and 3 (i.e., alcohol binge frequency) of the AUDIT-C were skewed and
kurtotic. Specifically, item 2 was positively skewed (3.10) and leptokurtic (10.70). Item 3 was
also positively skewed (1.57) and platykurtic (1.95). Given the data’s non-normal distribution,
the LPA was conducted using maximum likelihood with robust standard errors (MLR; Vermunt

& Magidson, 2002).

Correlation

Bivariate correlations were conducted for the full sample and can be found in Table 2. As
expected, all PTSD symptom clusters (i.e., PCL-5 subscales) exhibited significant positive
correlations with each other. Similarly, all alcohol-related items (i.e., AUDIT-C) demonstrated
significant positive correlations with each other. Significant correlations were also observed
across variable domains. Namely, alcohol frequency was negatively correlated with PTSD
intrusion and avoidance, while alcohol quantity and alcohol binge frequency were only
positively correlated with PTSD arousal/reactivity. Furthermore, resilience and depression were

negatively correlated with each other and separately correlated with all PTSD subscales.
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Specifically, resilience was negatively correlated with all PCL-5 subscales. In contrast,
depression was positively correlated with all PCL-5 subscales. However, resilience, but not
depression, was positively correlated with alcohol frequency. Regarding past 2-week
nicotine/tobacco use, only significant positively correlations were observed with alcohol
frequency and past 2-week substance use. Lastly, 2-week substance use was also positively

correlated with depression and PTSD arousal/reactivity.

Latent Profile Model

A total of 4 LPAs were conducted beginning with one profile and adding an additional
profile with every subsequent model (i.e., step 2). The best fitting model was determined via an
assessment (i.e., step 3) of fit indices, model testing, and model characteristics of 1- to 4- profiles
(see Table 4). Additional models (i.e., 5 or more profiles) were not considered as the log-
likelihood values were not replicated even after increasing the number of random starts (Spurk et
al., 2020). The remaining models (i.e., 1-4 profiles) were then examined using fit indices. The fit
indices employed (i.e., AIC and BIC) are similar in that both consider the complexity of the
model given the sample size (Sinha et al., 2020). However, the AIC penalizes increasing model
complexity with twice the number of parameters while the BIC penalizes using the log of N
times the number of parameters (Lanza et al., 2013). Thus, a better fitting model is indicated by
lower AIC and/or BIC values. Results indicated that both AIC and BIC values continuously
dropped from the 1- to 4- profile solutions. As such, the fit indices favored more complex models
(i.e., > 5 class solutions) which is expected as the fit indices of large samples (N > 500) with
numerous indicators tends to erroneously favor more complex models (Sinha et al., 2020).

Namely, the AIC (Tofighi & Enders, 2008; Morgan, 2015) overestimates the number of profiles
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and the BIC (Morgan et al., 2016) overestimates profiles in non-normal data. As the fit indices
incorrectly identified more complex models, model testing was considered using the VLMR test,
adjusted LMR test, and the BLRT. To interpret model testing a non-significant p-value (p > .05)
favors the previous model (k-1) as the best fitting model (Padgett & Tipton, 2020). The BLRT
consistently yielded significant p-values which indicated the data best fits more complex

profiles. However, previous research demonstrated that the BLRT may overestimate the number
of profiles (Morin & Marsh, 2015) and has yet to be applied to non-normal data. As such, a
greater emphasis on the VLMR and adjusted LMR test were placed for profile selection. It is
important to note, the adjusted LMR has previously outperformed the BLRT by not
overestimating the number of profiles in non-normally distributed data (Morgan et al., 2016).
Regarding the VLMR and adjusted LMR tests, only the 4-profile solution yielded a
nonsignificant values VLMR (VLMR p=.52; adjusted LMR p= .53) which suggested that the 3-
profile solution best fit the data. Lastly, model characteristics (i.e., profile size and entropy) were
evaluated. Regarding profile size, no LPA solutions included a profile containing less than 60
participants and entropy indicated a high level of classification accuracy across all profile models
(0.84-1.00). Given the holistic assessment of latent profiles, the 3-profile solution was selected as
the best fitting model for this data set. Consistent with hypothesis 1, the retained 3-profile
solution contained multiple moderate symptoms profiles. However, the current study did not

support a 4-profile solution as hypothesized. Thus, hypothesis 1 was partially supported.

Latent Profile Indicator Variables

Graphical representation of the 3-profile model can be found in Figurel. Profile means

were transformed into z-scores for each indicator variable (i.e., PCL-5 subscales and AUDIT-C
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items) to aid visualization. The resulting profiles demonstrated varying levels of PTSD
symptoms, alcohol use frequency, alcohol quantity, and binge drinking frequency across the 3
profiles (i.e., step 4). The profile with the lowest reported trauma-symptoms and alcohol use (i.e.,
Profile 1), was named low trauma/ low alcohol. Profile 1 consisted of 38.4% of the current
sample whose members reported the lowest values for all indicators variables. Specifically,
Profile 1 contained participants who reported symptoms below half the midpoint for all PCL-5
subscales and endorsed the lowest possible drinking patterns (i.e., less than 1 standard drink
monthly with less than monthly binge episodes). Both Profiles 2 and 3 yielded moderate trauma
symptom estimates but diverged regarding alcohol-related patterns. Namely, Profile 2 members
reported similar alcohol consumption to Profile 1. As such, Profile 2 (i.e., 53.3% of the sample)
was named moderate trauma/ low alcohol. In contrast, Profile 3 members reported the highest
levels of alcohol indicators (i.e., frequency, quantity, and binge episodes) across profiles. Thus,
Profile 3 was named moderate trauma/ high alcohol which represented 8.3% of the current

sample.

Covariate Analysis

Using the identified 3-profile model, profile membership was regressed on to covariates
of interest (i.e., self-reported resilience, past two-week depression, past two-week
tobacco/nicotine use, and past two-week substance use) using logistic regression. As previously
described, Profile 1 (low PTSD/low alcohol) reported the lowest severity trauma symptoms and
lowest frequency and quantity alcohol use. Thus, Profile 1 was chosen as the reference group.

Overall, differences when comparing Profile 1 to Profile 2, Profile 1 to Profile 3, and Profile 2 to
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Profile 3 were analyzed. The following logistic regression results can be found in Table 5 with

the associated odd ratios (i.e., step 5).

Consistent with hypothesis 2, participants with higher self-reported resilience were more
likely to be in Profile 1 (i.e., low PTSD/low alcohol) when compared to Profiles 2 and 3.
However, when analyzing the differences between Profile 2 and 3, participants in Profile 3 (i.e.,
moderate PTSD/high alcohol) endorsed higher self-reported resilience than Profile 2 (i.e.,

moderate PTSD/low alcohol).

In line with hypothesis 3, participants who endorsed higher levels of depression were
more likely to be members of Profiles 2 and 3 (i.e., profiles with higher trauma symptoms) than
Profile 1 (i.e., hypothesis 3). Unexpectedly, when comparing participants from either profile with
moderate trauma symptoms (i.e., Profiles 2 and 3), participants who also endorsed high alcohol
use with frequent binge episodes (i.e., Profile 3) were less likely to endorse past two-week

depressive symptoms.

Inconsistent with hypothesis 4, past two-week tobacco/nicotine use and two-week
substance use yielded insignificant results. Namely, all odds ratio 95% confidence intervals
contained a value of 1. As such, there is no association between profile membership or the

covariates (i.e., tobacco/nicotine use and substance use).

Discussion

The current study sought to identify homogenous subgroups of Veterans and ADSMs
who reported trauma- and alcohol-related symptoms using time- and cost-effective measures via

person-centered analyses. Aside from replicating previous LVMM investigations (Panza et al.,
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2021) of the same symptoms in a similar population (i.e., treatment-seeking Veterans), the
current study intended to broaden the indicator variables by including the full range of symptom
severity. In addition, the current study aimed to deepen our understanding of the resulting
subgroups through related constructs such as substance use, depression, and self-reported
resilience. Generally, the results indicated that ADSMs and Veterans reported a mild to moderate
range of co-occurring trauma- and alcohol-related symptoms, and that those reported symptoms
can be used to generate the three distinct profiles. The current findings also demonstrated that
each identified profile differed based on self-reported depression, substance use, and self-
perceived resilience.

Latent profile analysis was chosen for the current study as it fits the overall research
aims. Namely, the conducted study investigated subgroups of PTSD- and alcohol-related
symptoms and aimed to understand the relationship of these subgroups with covariates of interest
(Collins & Lanza, 2013; Howard & Hoffman, 2018). Further support of utilizing a person-
centered approach (i.e., LVMM) is also warranted when subgroups of interest consist of co-
occurrent symptoms from different diagnostic categories (Saunders et al., 2016). Identifying
latent profiles of co-occurring trauma- and alcohol-related symptoms may be used to inform
clinical decision making.

The current study illustrates that PTSD- and alcohol-related symptoms coalesce into
qualitatively and quantitatively different homogenous subgroups among Veterans and ADSMs. It
was hypothesized that the current sample would yield a 4-profile solution consisting of the
following profiles: High PTSD/High alcohol with frequent binge episodes, Moderate PTSD/
Moderate alcohol with frequent binge episodes, Moderate PTSD/Moderate alcohol without binge

episodes, and Low PTSD/Low alcohol without binge episodes. In contrast, the current sample
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best fits a 3-profile solution containing a low PTSD/ low alcohol profile (i.e., profile 1), a
moderate PTSD/low alcohol profile (i.e., profile 2), and a moderate PTSD/ high alcohol profile
(i.e., profile 3). The current 3-profile solution is quantitatively similar to previous research
(Panza et al., 2021) and contains one qualitatively similar subgroup. Specifically, each study
consists of a moderate PTSD/low alcohol subgroup. However, the remaining participant
subgroups differ. The current findings indicate the existence of a low PTSD/low alcohol profile
and a moderate PTSD/high alcohol profile. Conversely, previous research has yielded a high
PTSD/high AUD impairment and low PTSD/high AUD impairment subgroups (Panza et al.,
2021). Overall, previous research yielded higher symptom severity across participant subgroups.
The qualitative differences across samples may be attributed to a combination of sample
characteristics and assessment measures. Regarding sample characteristics, the current study
included treatment-seeking participants who endorsed a PTSD criterion A event and with any
level of alcohol use. However, the Panza (2021) study only included treatment-seeking
participants who endorsed subthreshold or threshold PTSD, and current AUD with 20 days of
heavy alcohol use (i.e., >4 standard drinks for woman, >5 standard drinks for men) within the
past 90 days. As such, previous research yielded latent subgroups based on a restricted and
perhaps elevated range of symptoms presentations when compared to the current study.
Specifically, 91.7% of the current sample fell below the alcohol inclusion criteria (i.e., current
AUD and 20 days of heavy alcohol use within the past 90 days) found within the Panza study’s
(2021) sample. Thus, the current sample consisted of a predominantly mild to moderate self-
reported alcohol use when compared to previous research which partially explains qualitatively

different latent profiles.
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Assessment measures may also explain the qualitative differences between the current
study’s findings and previous research. Regarding PTSD symptoms, the current study utilized
the PCL-5 while the Panza study (2021) utilized the CAPS-5. Although both measures assess
PTSD symptoms, the PCL-5 captures self-reported distress related to PTSD symptoms (Bovin &
Marx, 2023) while the CAPS-5 combines the intensity and frequency of PTSD symptoms to
capture the presence or absence of DSM-5 PTSD criteria (Weathers et al., 2018). As the number
of items and the range of possible total scores are identical, comparisons of PCL-5 and CAPS-5
total scores consistently illustrate that PCL-5 total scores are 8-20 points higher than CAPS-5
total scores (Resick et al., 2023). As such, differences in administration (i.e., participant versus
clinician-administrated) and assessment instructions may account for the divergence of latent
subgroups between the current study and previous research (Panza et al., 2021).

Despite the lack of support for a 4-profile model, the current study did lend partial
support for hypothesis 1. Specifically, 2 out of the 3 profiles did consist of moderate PTSD
symptoms. Consistent with the larger PTSD LVMM literature, previous samples have identified
moderate PTSD symptom subgroups (Maguen et al., 2013; Sripada et al., 2020). However, each
study has resulted in qualitatively different moderate subgroups. In a residential treatment-
seeking sample of Veterans, a moderate PTSD group with high re-experiencing symptoms and
another with high emotional numbing symptoms emerged (Sripada et al., 2020). In contrast, one
moderate PTSD group with high emotional numbing and another with low emotional numbing
best fit a sample of non-treatment seeking OEF/OIF Veterans (Maguen et al., 2013). Whereas the
current sample resulted in 2 moderate PTSD subgroups with different alcohol-related severities
(i.e., moderate PTSD/low alcohol, moderate PTSD/high alcohol). One possible reason for this

divergence may be the type of latent indicators included in each model. Based on study aims,
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previous research has solely included PTSD-related latent indicators while the current study
focused on co-occurring PTSD and alcohol indicators. In contrast, Panza and colleagues (2021)
included both PTSD and AUD indicators into an LCA model and did not identify multiple
moderate subgroups. Namely, a moderate PTSD/low AUD impairment, high PTSD/high AUD
impairment, and a low PTSD/high AUD impairment best fit a sample of treatment-seeking
Veterans. Collectively, the conducted study lent partial support for hypothesis 1.

Partial support regarding the relationship between resilience and profile membership was
also documented. We hypothesized that participants with higher self-reported resilience scores
were more likely to reside within profiles containing less severe PTSD and less frequent binge
episodes (i.e., hypothesis 2). Based on covariate analyses, participants with the lowest PTSD
symptoms and alcohol consumption (i.e., Profile 1) reported the highest resilience scores. Unlike
Profile 1, the moderate PTSD profiles with low alcohol use (i.e., Profile 2) and high alcohol (i.e.,
Profile 3) consisted of participants whom reported significantly lower self-reported resilience. It
appears the overall pattern of results are consistent with previous research. Among samples of
post-9/11 Veterans, resilience has inversely related to psychopathology, including PTSD, alcohol
use, drug use and depressive symptoms (Green et al., 2010; Green et al, 2014; Mansfield et al.,
2011; Pietrzak et al., 2011, Pietrzak & Southwick, 2011). Thus, resilience continues to
demonstrate a negative relationship with psychopathology among Veterans and ADSMs.
However, a better understanding of resilience and its many conceptualizations (i.e., trait, process,
outcome, and consequence) is necessary for future research. For instance, the current results
could be interpreted as a result of a buffer which an individual possessed prior to adversity, or it
could be a response to a stressor. Thus, additional research using a longitudinal design may

further develop our understanding of resilience and its relationship to psychopathology. Despite
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the overall support of hypothesis 2, there remains an unexpected finding between the moderate
symptom profiles. Namely, participants in the moderate PTSD/high alcohol profile (i.e., Profile
3) endorsed greater resilience scores than participants in the moderate PTSD/low alcohol profile
(i.e., Profile 2). Not only is this finding contrary to the conducted study’s hypotheses, it is
contrary to previous literature. To date, no previous study has demonstrated that participants with
moderate PTSD/high alcohol ratings (i.e., Profile 3) have greater perceived resilience than those
with moderate PTSD/low alcohol ratings (i.e., Profile 2). Regarding differences in reported
alcohol use, participants in Profile 3 (i.e., moderate PTSD/high alcohol) averaged 5-6 standard
drinks (SD) approximately 2-3 time per week with monthly binge drinking. Whereas,
participants in Profile 2 (i.e., moderate PTSD/low alcohol) drank less than 3 SD less than 2-4
times per month with less than monthly binge drinking. One possible explanation may involve
misperceptions regarding alcohol use. As a Veteran or ADSM engages in a regular pattern of
elevated alcohol use, then the maintenance of their symptoms may be misperceived as resilience.
Namely, CD-RISC-10 items, such as “Coping with stress can strengthen me” or “I can handle
unpleasant feelings” may be endorsed at different rates based on profile membership.
Participants who maintain their elevated alcohol use, rather than cycle in and out of heavy use,
may perceive themselves to be coping well and thus, resilient. In contrast, individuals who
engage in minimal alcohol use with less than monthly binge drinking (i.e., Profile 2), may
interpret their inconsistent alcohol use as evidence of maladaptive coping and in turn, less
resilient.

Another possible explanation may include the beliefs that participants have regarding the
link between PTSD symptoms and alcohol misuse. Namely, alcohol expectancies are the beliefs

an individual holds concerning the perceived outcomes of their alcohol use (Leigh, 1989).
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Alcohol expectancies consist of positive or negative beliefs which may facilitate a pleasant or
unpleasant outcome for the drinker, respectively. Given the well-documented relationship
between PTSD and alcohol use (Debell et al., 2014; Jacobsen et al., 2001; Lai, et al., 2015),
research has expanded to now include PTSD-related alcohol expectancies. Researchers have also
identified positive (i.e., belief that alcohol would improve PTSD symptoms) and negative (i.e.,
belief that alcohol would worsen PTSD symptoms) PTSD-related alcohol expectancies (Norman
et al., 2008). Participants who reported moderate PTSD/high alcohol (i.e., Profile 3) may have
reported greater resilience scores than participants with moderate PTSD/low alcohol (i.e., Profile
2) due to beliefs regarding the function of their alcohol use. In other words, participants with the
highest reported alcohol use may have reported greater resilience scores as they believe alcohol
was managing their PTSD symptoms (i.e., positive PTSD-related alcohol expectancies).
Although the conducted study did not assess for alcohol expectancies, previous research has
demonstrated a relationship between PTSD-related alcohol expectancies and symptom severity
among combat Veterans (McDevitt-Murphy et al., 2017). Researchers found that only high or
moderate levels of positive PTSD-related alcohol expectancies functioned as a moderator
between PTSD and hazardous drinking. Thus, cognitions regarding the interplay between PTSD
and alcohol misuse warrant further investigation.

It is important to note these results are only applicable to other studies which utilize the
unidimensional conceptualization of resilience. Consistent with the conducted study, resilience
may be considered a unidimensional construct which signals a positive adaptation in the face of
significant adversity (Fletcher & Sarkar, 2003). Resilience as a unidimensional construct has
consistently been supported by Bonanno and colleagues. Through longitudinal investigations,

Bonanno and colleagues consider resilience as a trajectory of stable, healthy levels of
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psychological functioning occurring pre- and post- adversity (Bonanno, 2004; Bonanno &
Diminich, 2013, Bonanno et al., 2011; Bonanno et al., 2015). Criticisms regarding
unidimensional resilience research cite the disproportionate use of brief self-report measures
(i.e., CD-RISC) or singular outcomes (i.e., depression) as limitations (Infurna & Luthar, 2018).
Thus, there is growing a focus on a multidimensional operationalization of resilience. Initial
support of the multidimensional nature of resilience was demonstrated by participants who
experienced spousal loss (Infurna & Luthar, 2017). Researchers identified a total of five
indicators involved in well-being (i.e., life satisfaction, negative affect, positive affect) and
health (i.e., perceptions of general health and physical functioning) which they considered facets
of multidimensional resilience. Infurna and Luthar (2017) found that each indicator resulted in
different rates of a resilient trajectory. Furthermore, researchers identified that combining each
resilient indicator (i.e., multidimensional resilience) also resulted in a different rate of resilience
within the same sample. As such, defining and operationalizing resilience to include larger
numbers of adjustment domains (i.e., multidimensional construct) yields disparate findings when
compared to unidimensional models of resilience. Thus, research is warranted to investigate
multidimensional resilience amongst high-risk populations, such as ADSMs and Veterans.

The conducted study partially supported the third hypothesis, in which profiles with
higher symptoms severities were hypothesized to contain participants who endorsed higher
levels of depressive symptoms. When compared to the profile with the lowest symptom severity
(i.e., Profile 1; low PTSD/low alcohol), both moderate symptom profiles endorsed higher
depressive scores. Interestingly, the moderate PTSD profile with the lower reported alcohol
consumption (i.e., Profile 2) endorsed greater depression scores than the moderate PTSD profile

with the greatest alcohol consumption (i.e., Profile 3). Despite, the logistic regression’s
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significant difference between these profiles, the profile means indicate each profile falls within
the moderately severe level of depression.

The results did not support the hypothesis that past two-week nicotine/tobacco use and
past two-week substance use would be significantly predictive of profile membership (i.e.,
hypothesis 4). While nicotine/tobacco and substance have been traditionally linked to PTSD and
alcohol-related symptoms, it was not demonstrated in the current sample. One possible
explanation for this divergence is the low rates of endorsement within the sample. Namely,
23.9% of the sample endorsed past two-week nicotine/tobacco use and 32.7% endorsed past-two
week substance use. Furthermore, low frequency of past two-week nicotine/tobacco use (M=
3.54 days) and substance use (M= 1.9 days) was also evident within the current sample.
Whereas, 11.7% of a sample of combat-exposed Veterans (Sheerin et al., 2019) endorsed
hazardous alcohol use (Sheerin et al., 2019) and ultimately, found predictive relationships
between substance use and greater severities of psychopathology (i.e., trauma and alcohol related
symptoms). Thus, the sample may not have contained a sufficient number of participants who
endorsed frequent tobacco or substance use to replicate this finding. Future research is warranted
to replicate this finding through recruitment of participant samples which result in a full range of

nicotine/tobacco and substance use quantity and frequency.

Limitations and Future Directions

The present study consists of several methodological shortcomings which may be
improved upon by future research. Namely, the present study relied on cross-sectional data to
identify participant profiles. Although cross-sectional data is necessary to establish latent

profiles, it does not illustrate the long-term utility of subgroup identification. Previous research
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has investigated the clinical utility of class or profile membership through treatment outcomes.
Most notably, Panza and colleagues (2021) identified a 3-class model and then conducted
multilevel models to compare latent classes on treatment outcomes across post-treatment, 3- and
6- month follow ups. Overall, results indicated that post-treatment and 6-month post treatment
outcomes differed based on class membership. Moreover, longitudinal research designs would
allow for the investigation of possible changes in subgroup symptom endorsement over time. As
psychiatric symptoms change over time, it would be beneficial to track profile membership
longitudinally using latent transition analysis (LTA). Whether or not a participant’s profile
membership changes over time would aid treatment planning. Thus, additional longitudinal
research to investigate the validity and clinical utility of these homogenous subgroups is

warranted.

The findings of the current study are also limited due to a lack of replication. Researchers
have cautioned against the utility of latent subgroups in isolation (Saunders et al., 2016). Across
the LVMM literature, researchers have identified the best LPA/LCA model for their sample and
investigated the clinical utility of this model within the same data set. However, questions remain
as to whether these isolated models would be replicated or prove to be clinically useful when
investigated in different samples or treatment settings (Chekroud & Koutsouleris, 2018). Future
research is warranted to replicate the identified 3-profile solution using a different sample and to

conduct analyses which test its clinical utility across samples and settings.

Consideration of different study measures is also warranted. The present study
exclusively utilized self-report measures which prioritize practicality over validity and reliability.

Although all measures demonstrated good psychometric properties, none captured the same time
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period. Both indicator variables and covariates ranged from assessing the past two-weeks up to
the past year, and those differences could make it difficult to account for the true relationships
among the variables. Regarding the assessment of trauma-related symptoms, research has
indicated that PCL-5 scores are consistently elevated when compared to CAPS-5 total scores
(Resick et al., 2023). PTSD symptom discrepancies may be attributed to participant reporting
styles. Researchers hypothesized that PCL-5 overreporting may be attributed to a lack of
understanding of accurate symptoms (Kramer et al., 2023), PTSD-related inattentiveness (van
Minnen et al., 2020) or their own general distress (Resick et al., 2023). In contrast, participants
may have underreported alcohol and substance use. Namely, the current sample endorsed low
rates of alcohol and substance use when compared to other treatment seeking military samples.
In a sample of VA treatment-seeking Veterans (Brown et al., 2022), participants’ average drinks
per drinking day (i.e., 8.93) is significantly greater than the current sample’s average of
approximately 1-2 drinks per day. Similar differences were also documented within a Veteran
treatment-seeking sample in non-VA facilities (Boscarino et al., 2015), as 11.9% were classified
as heavy drinkers (i.e., 15 or more drinks per week for men; 8 or more drinks per week for
women). Whereas the current sample only contained 8.3% of participants who endorsed 5-6
standard drinks (SDs) approximately 2-3x/week on the AUDIT-C. Thus, the current sample
endorsed fewer and less frequent alcohol use than previously published estimates among
treatment-seeking Veterans. Although neither referring treatment providers nor treatment-
seeking ADSMs or Veterans were provided with substance-related program expectations prior to
the intake, many may have had preconceived sobriety-related assumptions. Thus, participants
may have underreported their current alcohol and or substance use to ensure a higher likelihood

of acceptance into the treatment program. To reduce the effect of symptom overreporting and or
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underreporting, researchers may consider clinician administered assessments, collateral reports,
or a combination of assessment measures capturing the same time period to accurately measure
trauma- and substance-related variables.
Conclusions

The conducted study was the first to identify latent profiles of co-occurring PTSD and
alcohol misuse among Veterans and ADSMs using time and cost-effective assessment measures.
The study aimed to replicate the latent subgroups of PTSD/AUD symptoms found by Panza and
colleagues (2021) using a large sample and extend their findings by including participants whom
reported subthreshold symptoms. The current study also extended previous research by
examining how quantitative and qualitative subgroup differences in PTSD symptoms and alcohol
misuse relate to resiliency and other related constructs (i.e., depression, substance use, and
nicotine use). Similar to previous research, a 3-profile model best fit comorbid self-reported
PTSD/alcohol misuse. However, the current model contained qualitatively different subgroups
which could be due to differences in assessment measures or the mild to moderate symptom
range reported by the sample. Regarding covariates, both depression and resilience were
significantly predictive of profile membership and as such, consistent with the literature.
Regardless of these findings, participants who reported moderate PTSD symptoms with high
alcohol use (i.e., Profile 3) reported greater resilience and less depressive symptoms than the
remaining profiles with significantly less reported alcohol use (i.e., Profiles 1 and 2). The
unexpected findings may be attributed to participants’ PTSD-related alcohol expectancies.
Lastly, neither nicotine/tobacco nor substance use were significantly predictive of profile

membership which may be due to low endorsement rates.
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The conducted study adds to the collective understanding of comorbid trauma- and
alcohol-related symptoms, which may be beneficial for research and clinical work, alike. Both
researchers and clinical providers have investigated how to treat these co-occurring symptoms.
Although treatment-seeking Veterans and ADSMs respond to both concurrent and integrated
treatment programs, there still exists a proportion of patients who symptoms persist via variable-
centered analyses. The current study has expanded our initial understanding of how person-
centered analyses may identify subgroups which may explain differential treatment responses.
Specifically, how profiles of trauma- and alcohol-related symptoms may be associated with
covariates of interest (i.e., self-reported depression, substance use, and resilience). To date, only
one study has investigated differential treatment responses in a categorical manner using classes
of trauma- and alcohol-related symptoms. Namely, Panza and colleagues (2021) identified 3
classes and found that class membership was predictive of treatment response among treatment-
seeking Veterans diagnosed with PTSD and AUD. The current study identified symptom profiles
in a dimensional manner which included subthreshold trauma- and alcohol-related symptoms.
Utilizing the identified latent profiles could inform treatment outcome studies for participants
who identify mild to moderate symptom severities. Thus, future research is warranted to utilize

latent profiles to predict treatment response.
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Table 1.

Demographic Characteristics

Appendix

Profile 1: Profile 2: Profile 3:
Low Moderate Moderate
PTSD/Low | PTSD/Low | PTSD/High
Full Sample Alcohol Alcohol Alcohol
Percent Percent Percent Percent
Age
Under 21 0.2 0.5 0 0
21-40 55.9 54.1 56.2 62.1
41-65 41.6 42.8 42.2 32.6
65 and over 2.3 2.6 1.6 4.3
Sex
Male 68.7" 71.4™ 63.8™ 87.4™
Female 31.3 28.6 36.2 12.6
Race
White 55.2 58.3 50.9 68.4
Black 39.6 374 435 24.2
Multiple 2.2 16 2.8 1.1
Asian 1.6 1.4 1.3 4.2
Native Hawaiian or Other Pacific Islander 1.0 11 0.8 2.1
American Indian or Alaskan Native 0.4 0.2 0.7 0
Ethnicity
Non-Hispanic or Latino 93.4 93 93.1 96.8
Hispanic or Latino 6.6 7 6.9 3.2
Sexual Orientation
Heterosexual 91.6 91.8 91.2 93.7
Gay 8.1 8 8.5 6.3
Declined to answer 0.3 0.2 0.3 0
Education
Elementary school 0.1 0 0 1.1
High school 35.3 36.5 34.2 36.8
College 50.7 49 51.9 51.6
Graduate or professional school 13.9 14.5 13.9 10.5
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Affiliated Military Branch
Army 69.7 70.5 69.1 70.5
Navy 10.5 10.7 10.5 10.5
Marine Corps 12.3 11.8 12.1 15.8
Air Force 11.2 11.1 11.3 11.6
National Guard 10.5 10.4 10.6 9.5
Coast Guard 1.4 1.6 1.5 0
Current Military Service Status
Active-Duty or Reservist 20.2 21.1 18.4 274
Veteran 79.8 78.9 81.6 72.6
Type of Traumatic Event
Combat-related 88.8" 85.9" 90.2" 93.7"
Not combat-related 11.2 14.1 9.8 6.3
Number of Traumatic Events
1 88.4 85.9 90.8 84.2
2 7.9 10.5 5.6 10.5
3 3.7 3.6 3.6 5.3

Note. The sum of affiliated military branch exceed 100 as some participants identified multiple military
branches; "p <.05, “p <.001
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Table 2.

Bivariate Correlations for Variables of Interest Among Full Sample

1 2 3 4 5 6 7 8 9 10 11
1. PTSD intrusion -
2. PTSD avoidance 72" -
3. PTSD cognition/mood 647 657 -
4. PTSD arousal/reactivity 647 617 74 -
5. Alcohol frequency -06" -08"  -.05 .00 -
6. Alcohol quantity -.02 .03 .05 .09™ A4 -
7. Alcohol binge frequency -.04 -.03 .01 07" 637 64" -
8. Resilience -317  -28"  -437 -38" .08" .01 .03 -
9. Depression 417 40 60T 56 -.04 .02 -01  -38" -
10. Past 2-week nicotine/tobacco use -.01 .01 .04 .04 07" .03 .05 -.01 .05 -
11. Past 2-week substance use .03 .05 .06 .08™ .05 .01 .04 02 08" 83" -
Note. PTSD= PCL-5, Alcohol= AUDIT-C, Resilience= CD-RISC-10, Depression= PHQ-9; “ p <.05 ™ p <.001
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Table 3.

Descriptive Statistics for Variables of Interest Among Full Sample and Profiles

Profile 1: Profile 2: Profile 3:

Low Moderate Moderate
PTSD/Low | PTSD/Low | PTSD/High

Full Sample Alcohol Alcohol Alcohol
M SD M SD M SD M SD
PTSD intrusion 11.89 4.82 7.87 336 | 14.74 3481|1225 4.75
PTSD avoidance 5.27 2.10 342 164 | 652 134|576 181
PTSD cognition/mood 17.8 6.17 1235 4.70 | 21.51 4.03 | 19.27 4.97
PTSD arousal/reactivity 15.12 4.71 1098 3.63 | 17.83 3.08 | 16.95 3.92
Alcohol frequency 1.51 1.28 151 115| 124 120| 3.26 0.89
Alcohol quantity 0.27 0.68 0.15 039 | 008 0.27| 2.06 0.97
Alcohol binge frequency 0.64 0.95 052 0.72| 040 0.66 | 2.78 0.88
Resilience 19.77 7.73 2275 691 | 1760 7.51|19.83 8.13
Depression 15.45 5.68 12.24 505 | 17.67 497 |16.04 5.78
Past 2-week nicotine/tobacco use days | 1.38 3.71 137 372| 131 360| 1.8 431
Past 2-week substance use days 1.9 4.58 176 4.40| 191 450| 252 5.75

Note. PTSD=PCL-5, Alcohol= AUDIT-C, Resilience= CD-RISC-10, Depression= PHQ-9.
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Table 4.

Fit Indices for LPA models with 1-4 Profiles

VLMR a-VLMR BLRT
Model LL npar AIC BIC a-BIC p-value p-value p-value  Entropy
1 Profile -17700.973 14 35429.946 35500.574  35456.106 - - - -
2 Profile  -16787.247 22 33618.494 33729.482  33659.603 <.001 <.001 <.001 0.84
3 Profile -16138.232 30 32336.464 32487.812 32392.522 .0008 .0009 <.001 0.89
4 Profile  -15766.976 38 30757.093 30948.8 30828.1 0.5224 0.5275 <.001 1.00
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Figure 1.

Mean Z-score of Latent Profile Indicators

3
2
1
o — e Prifile 1 (n=441)
g Profile 2 (n=611)
=i Profile 3 (n=95)
[ ——
-1
-2
-3
PTSD PTSD PT3D PTSD Alcahal &lcohal Alcohol Binge
Intrusicn Avoidance Cognition/Mood Arousal/Reactivity Frequency Quantity Frequency

Note. Profile 1= low PTSD/low alcohol. Profile 2= moderate PTSD/low alcohol. Profile 3= moderate PTSD/high alcohol.
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Table 5.

Multinomial Logistic Regression for the Full Sample

Profile 1 (REF) vs. Profile 1 (REF) vs.  Profile 2 (REF) vs.

Profile 2 Profile 3 Profile 3
Factor OR (95% CI) OR (95% CI) OR (95% CI)
Resilience 0.93 (0.91, 0.95) 0.96 (0.93, 0.99) 1.04 (1.01, 1.07)
Depression 1.24 (1.19, 1.29) 1.16 (1.10, 1.22) 0.94 (0.89, 0.98)
Past 2-week nicotine 0.95 (0.87, 1.03) 0.98 (0.88, 1.09) 1.04 (0.96, 1.12)

Past 2-week substance use 1.03 (0.96, 1.11) 1.03 (0.94, 1.13) 1.00 (0.94, 1.08)

Note. Resilience= CD-RISC-10, Depression= PHQ-9. Bold values = significant class
differences.
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