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Abstract

The co-occurrence of posttraumatic stress disorder (PTSD) and alcohol use disorder (AUD)

is widely known, yet few studies have examined whether and how AUD symptoms co-occur

with PTSD symptom clusters of hypervigilance, avoidance/numbing, and re-experiencing. The
purpose of this study was to examine potential overlap between AUD and posttraumatic stress
symptomatology, and to characterize the resultant latent classes in terms of demographics,
drinking behaviors, parental AUD, and specific traumas experienced (physical violence, sexual
violence, and non-assaultive trauma). We hypothesized that classes would be differentiated by type
and severity of AUD and PTS symptoms. Drawing from a sample of white and Black participants
from the Collaborative Study on the Genetics of Alcoholism (COGA), we examined young adults
between the ages of 18-35 who had experienced trauma (N = 2478). A series of LCA models
based on the type of trauma experienced, posttraumatic stress symptoms and problematic alcohol
use were then fitted to the data. A four-class solution provided the best fit, consisting of a low
symptom class (N = 1134), moderate alcohol/low PTS severity (N = 623), mild alcohol/high PTS
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severity (N = 544), and high symptom severity (N = 177). Higher prevalence of sexual assault
was associated with membership in high PTS severity classes, and parent AUD was associated
with membership in each class, particularly when the mother or both parents had the disorder.
Using person-centered methods such as LCA is a commonsense approach to understanding the
heterogeneity of symptoms, trauma types, and individual-level characteristics associated with
trauma-exposed individuals and comorbid AUD-PTSD, and our study is one of relatively few
to empirically ascertain the co-occurrence of alcohol and PTS symptoms in a high-risk family
sample.
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1. Introduction

The co-occurrence of alcohol use disorder (AUD) and posttraumatic stress disorder (PTSD)
has been extensively documented (Blanco et al., 2013; Goldstein et al., 2016; Kessler et al.,
2005). Parent AUD may explain a great deal of the shared etiology between AUD and PTSD
through inherited factors (Bowers and Yehuda, 2016; Buss et al., 2017; Heath et al., 1997;
Merikangas et al., 1998; Nelson et al., 2004) as well as environmental influences (Bucholz
etal., 2017; Yoon et al., 2013). Studies have shown that, in addition to elevating offspring
risk for problematic drinking and/or developing AUD, having one or more parents with
AUD is associated with higher odds of experiencing childhood physical and sexual violence
(Anda et al., 2006; Bender et al., 2020). The offspring of individuals diagnosed with AUD
thus represent a subpopulation at increased risk for not only trauma exposure but also the
development of both AUD and PTSD.

In recent years, researchers have employed person-centered analytic methods such as latent
class analysis (LCA) to examine the underlying structures of many psychiatric and substance
use disorders, which have uncovered distinct subtypes in both AUD and PTSD as well as
comorbid AUD-PTSD (Kessler et al., 2005; Olino et al., 2012; Vaidyanathan et al., 2011).
Another body of scholarship has focused on symptom clusters within AUD (Bucholz et

al., 1996; Moss et al., 2007) as well as PTSD (Breslau et al., 2005; Forbes et al., 2010).
Studies have revealed commonalities between the expression of symptoms of both disorders
as well as their co-occurrence which include dissociative subtypes among PTSD sufferers
(Blevins et al., 2014; Wolf et al., 2012), and internalizing versus externalizing symptom
profiles among those with comorbid AUD-PTSD (Forbes et al., 2010; Kessler et al., 2005;
Olino et al., 2012). Generally, evidence from these and other studies of the two disorders
indicates specific subtypes of individuals distinguished by those largely unaffected, those
with internalizing symptoms or behaviors, those with externalizing symptoms or behaviors,
and a combination internalizing-externalizing group.

However, few studies have examined potentially subclinical alcohol misuse and
posttraumatic stress (PTS) symptomology. Notable exceptions include Shankman and
colleagues’ (2009) longitudinal study of subthreshold psychiatric conditions, which found
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that subclinical alcohol use (that is, the presence of multiple symptoms falling slightly
below the diagnostic threshold) was significantly associated with the development PTSD
over a 15-year period among 1505 young adults. Another study, drawing data from two
community samples, differentiated groups of trauma-exposed individuals by mean number
and type of PTS symptoms—those with pervasive disturbance, those with intermediate
disturbance, and those with no disturbance (Breslau et al., 2005). The main differentiator
between the pervasive and intermediate disturbance groups was a greater mean number

of numbing and avoidance symptoms among those with pervasive disturbance (Breslau

et al., 2005). An examination of the alcohol use patterns and PTS symptomology among
young adults with lifetime trauma exposure would enable us to ascertain whether and

how alcohol and trauma symptoms cluster together in a sample of trauma-exposed young
adults, and furthermore to explore associations of trauma type and parent AUD status with
these frequently co-occurring experiences. Where symptoms do not merit a full diagnosis,
evidence suggests they could nonetheless represent a risk for the eventual development of
each disorder (Shankman et al., 2009) or at least cause significant emotional distress, leading
to poor quality of life and impaired functioning. Understanding whether and how alcohol
and PTS symptoms co-occur may thus illuminate possibilities for the early detection of
disorders and implications for treatment based on class membership probabilities.

The purpose of this study was, therefore, to examine the clustering of all 11 AUD

criteria and PTSD symptom clusters B (re-experiencing), C (avoidance/numbing), and D
(hyperarousal), and to characterize the resultant latent classes in terms of demographics,
drinking behaviors, and specific traumas experienced—e.g., physical violence, sexual
violence, and non-assaultive trauma. We hypothesized that classes would be differentiated
by type and severity of AUD symptoms as well as type and severity of PTS symptoms.

We hypothesized that the high alcohol/low PTS severity group would be mostly male and
comprised of physical trauma victims (due to males’ higher likelihood of physical assault
victimization than females in the data source used for this analysis [Bender et al., 2020]),
lower prevalence of PTSD compared to females (Tolin & Foa, 2006), and greater propensity
to use alcohol as an enhancing mechanism (Lehavot et al., 2014)—that is, problematic
alcohol use as an externalizing behavior. We hypothesized that there would be a mostly
female high PTS/low alcohol group comprised of sexual trauma and non-assaultive trauma
victims (due to greater number of females experiencing both sexual assault [Elliott, Mok
& Briere, 2004], higher prevalence of PTSD than males [Liberzon et al., 2017; Tolin &
Foa, 2006]), and greater propensity to use alcohol as a coping mechanism (Lehavot et al.,
2014)—characterized as an internalizing behavior in our study.

Secondly, we examined associations of trauma types and parental AUD status with the latent
classes of AUD and PTSD symptom clusters, using multinomial logistic regression. This
model enabled us to determine the association of mother-only, father-only, or both-parent
AUD with the class profiles. For the regressions, we hypothesized that the presence of one
or more parents with AUD would be significantly, positively associated with experiencing
any trauma, and that this relationship would be particularly strong for family configurations
in which the mother was affected by AUD, in keeping with a previous analysis of these data
(e.g. Bender et al., 2020).
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2. Methods

2.1. Sample

The Collaborative Study on the Genetics of Alcoholism (COGA), from which the data

for this analysis was drawn, is a multi-site investigation of the genetic factors underlying
familial transmission of alcohol use disorder and related phenotypes that began in 1989.
Descriptions of COGA’s complex methodology have been fully described elsewhere,
notably by Nurnberger et al. (2004) and Reich et al. (1998). Briefly, the first phase of
COGA recruited families of individuals receiving treatment for AUD at inpatient and
outpatient facilities at six sites® across the United States with the only major restriction

for comorbid intravenous drug dependence. Researchers interviewed first-degree relatives
of these probands with a highly reliable tool, the Semi-Structured Assessment for the
Genetics of Alcoholism [SSAGA] (Bucholz et al., 1994; Hesselbrock et al., 1999). A

set of comparison families was also drawn from the same communities as the families
recruited through an alcoholic proband. Since 2004, adolescent and young adult relatives
in the original families of the subjects (e.g., offspring, grandchildren, nieces and nephews,
as well as offspring of comparison families) who had at least one parent interviewed at
earlier phases of the COGA study have been recruited into the prospective study. Every two
years, subjects undergo a comprehensive assessment using an updated form of the SSAGA
interview that includes lifetime measures of psychiatric diagnoses (including PTSD) as well
as histories of alcohol, tobacco, and illicit drug use and problems to obtain DSM-IV and
DSM-5 (for substances) diagnoses (Bucholz et al., 2017). Data for these analyses were
derived from the September 2018 harvest, master file 93, and included 3,691 individuals
aged to 12 to 35.

For the purposes of the current study, we selected a sub-sample of the prospective population
comprised of subjects who were 18 or older at the time of their most recent interview,

had ever had one full drink of alcohol, and who had experienced at least one potentially
traumatic event (PTE) per Criterion A for DSM-IV PTSD (N = 2,478). A PTE is defined

as the experience or witnessing of an event(s) that involved actual or threatened death or
serious injury, and which caused intense fear, helplessness, or horror (American Psychiatric
Association, 2000). Conditioning subject inclusion on ever experiencing a PTE and ever
drinking a full drink of alcohol in one’s lifetime was necessary because each are qualifiers
for PTSD and AUD assessment, respectively. Additionally, due to the low number of
individuals of other race/ethnic backgrounds, and correspondingly low power to detect
inter-group differences, only individuals self-identifying as white (European American) or
Black (African American) were included in these analyses (these individuals comprised 92%
of the eligible group).

2.2. Instruments and variables

The SSAGA-IV interview enables researchers to assess for lifetime DSM-IV Alcohol
Abuse, Alcohol Dependence, and PTSD as well as the ICD-10 equivalents. An algorithm

IThese sites were/are: SUNY Downstate Health Sciences Center (Brooklyn, NY); University of Connecticut (Storrs, CT); Indiana
University (Bloomington, IN); Washington University (St. Louis, MO); University of lowa (lowa City, I1A) and the University of
California (San Diego, CA).
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harmonizing DSM-IV alcohol abuse and dependence with DSM-5 AUD enables researchers
to apply the current diagnostic criteria to participants. The 11 symptoms for DSM-5 AUD
were included in the LCA, with cutoff points of mild (two symptoms), moderate (three to
six symptoms), and severe (seven or more symptoms) used to determine severity of the
disorder (American Psychiatric Association, 2013). Additionally, information such as the
age at which subjects first tried a full drink of an alcoholic beverage, age at which they first
got drunk, age at which they first met criteria for AUD (if at all), and current AUD status
were included for descriptive purposes.

The SSAGA-IV assesses for PTSD using a modified version of the Traumatic Life Events
Questionnaire (Kubany et al., 2000). Assessment is conditional, meaning an interviewee
must endorse one or more traumatic experiences on the checklist. These experiences
encapsulate a variety of experiences that are exceedingly distressing, terrifying, or life-
threatening, and which we have sorted into categories representing physical violence, sexual
violence, and non-assaultive trauma exposure. We defined these three broad categories as
follows: physical assault means subjects had been shot, stabbed, mugged or threatened with
a weapon, tortured, or held captive. Sexual assaulf meant unwanted penetration or touching
by an object or body part. Non-assaultive trauma included events such as witnessing the
death of another person, having a motor vehicle accident, experiencing natural disaster,
being poisoned with dioxin, diagnosis with a life-threatening illness, experiencing a life-
threatening injury, sudden death of a close family member, friend or relative, unexpectedly
discovering a dead body, learning of a traumatic event that happened to another person, or
experiencing any other event that the subject found especially terrifying or life-threatening.
If Criterion A (trauma exposure) was met, subjects were included in the analysis.

Criterion B (re-experiencing) includes a set of five symptoms that indicate trauma: a
persistent re-experiencing of the trauma through flashbacks, night terrors, intrusive thoughts,
and/or intense distress, one or more of which must be met to proceed with further
assessment. Criterion C (numbing) involves the persistent avoidance of stimuli associated
with the trauma and numbing of general responsiveness. Three or more of Criterion C’s
seven symptoms must be endorsed to proceed with assessment. Criterion D (hyperarousal)
involves experiencing two or more symptoms out of five of increased arousal, such as
difficulty sleeping, irritability or outbursts of anger, difficulty concentrating, hypervigilance,
and an exaggerated startle response. All three criteria must be met, in addition to the
duration of symptoms lasting one month or longer, for the subject to qualify for a diagnosis
of PTSD.

The DSM-5 has revised the diagnostic criteria by increasing the number of overall
symptoms from 17 to 20 and adding a fourth symptom cluster which essentially separated
the avoidance and numbing symptoms into two separate groups (Pai, Suris & North, 2017).
However, it was not possible to apply DSM-5 criteria to the PTSD section in SSAGA-IV;
therefore we use and report the DSM-1V post-traumatic stress and PTSD criteria in this
study.

Parent alcohol information was derived from reports by the parent (s) themselves or a
first-degree relative and linked to offspring via a unique family identifier. At least one
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parent of a subject interviewed in COGA’s prospective wave would have been assessed for
AUD during an earlier phase of the COGA study. Dummy variables representing biological
mother-only AUD (father unaffected), biological father-only AUD (mother unaffected), and
both biological parents affected by AUD were created, using families with no parental AUD
as the referent. We also included dummy variables where parent alcohol information was
missing, diagnostically subthreshold, or incomplete as covariates in the analysis.

2.3. Data analysis

Individual-level data from each of the seven interview waves that comprise the prospective
study were combined, creating one dataset in which subjects’ alcohol and posttraumatic
stress history, and AUD and/or PTSD diagnoses were coded positive if a participant reported
experiencing them at any interview. The dataset also included information on DSM-IV
qualifying PTEs during the interview wave in which they were first reported as well as
demographics at each subject’s most recent interview. After running descriptive statistics
on the sample’s characteristics and bivariate tests between the alcohol and posttraumatic
stress variables of interest, the 11 symptoms used to generate a diagnosis of DSM-5 AUD
and the three clusters of symptoms (re-experiencing, numbing, and hyperarousal) used to
determine DSM-IV PTSD were fitted to a series of LCA models with two through six
class solutions. LCA is a data reduction technique that aims to empirically categorize
typologies from a set of observed, discrete variables (McCutcheon, 1987). A multinomial
logistic regression, adjusted for age, sex, race, household income, current drinking status,
and familial clustering, examined associations of the latent classes with specific traumas
and parent AUD status. All analyses were performed in SAS software, version 9.4 (SAS
Institute, 2015), using a macro for LCA developed by Lanza et al. (2015).

3. Results

Table 1 provides overall descriptive information on the sample, which included 2,478
individuals between the ages of 18-35 (Mean age at most recent interview: 24.5, Std. Dev.:
4.3) ever exposed to trauma who also endorsed ever drinking at least one full drink of
alcohol. Nearly everyone in the sample had experienced at least one non-assaultive form

of trauma (97.7%), with physical assault being the second most common reported trauma
type, endorsed by 36.7% of the sample. Approximately 17% had experienced sexual assault,
and 7.3% (a total of 182 individuals) had experienced all three trauma types—non-assaultive
trauma, physical assault, and sexual assault. A larger proportion of the sample met criteria
for AUD (35.5%) than PTSD (9.6%). Slightly under two-thirds of the sample (61.9%) had at
least one parent who had been diagnosed with AUD during their lifetime.

A four-class solution provided the most parsimonious, informative, and readily interpreted
fit to the data (see Table 2 for model fit statistics). Although indicators of good model

fit (e.g. AIC, BIC) decreased as more classes were included, for solutions with more

than four classes, some of the class prevalences were very low (two classes < 5% in the
five- and six-class solutions), precluding meaningful interpretation. Therefore a four-class
solution was chosen. Fig. 1 provides a graphic overview of the LCA results. Class 1, or the
“lowest severity” class, was the largest at (n = 1134, 44% of sample) and included low to
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moderate endorsement on all alcohol and PTS symptoms (cutoff: endorsement probability
[EP] < 0.60). Across all classes, the most commonly endorsed alcohol symptoms were those
reflective of symptom 1 (alcohol is taken in larger quantities and over a longer period of
time than intended), symptom 2 (more than once tried to cut back on drinking but could
not), symptom 8 (more than once got into situations after drinking that increased chances

of getting hurt) and 10 (had to drink more to achieve the desired effect). The second-largest
class (n = 623, 26%) was characterized by moderate endorsement of the majority of alcohol
symptoms coupled with low PTS symptoms. A third class consisted of low alcohol and high
PTS symptoms (n = 544, 23%), while the fourth and most severe class (n = 177, 7%) was
characterized by uniformly high endorsement of most alcohol and all PTS symptoms.

The proportion of membership in each class according to sex, race, trauma type, and alcohol
use characteristics is described in Table 3. Class 2, “Moderate alcohol and low PTS” (N

= 623), characterized by moderate alcohol and mild PTS severity, consisted mostly of

males (61.8%) and Whites (78.8%), with a comparatively low proportion of sexual assault
(11.2%). Class 3, “Low alcohol and high PTS” (N =544), on the other hand, consisted of
majority females (62.8%) and a higher proportion of African Americans (41.2%), as well

as a higher percentage of physical and sexual assault. Additionally, Class 3 had the highest
proportion of individuals whose mother had AUD (21.3%). The smallest class, Class 4,
“Highest severity” (N = 177), was almost evenly divided between males and females and
was majority White (82.5%). This final and most severe class consisted of a high proportion
of individuals who had experienced all forms of trauma, initiated drinking earlier than those
in other groups, and came from families where the father or both parents had AUD (Table 4).

There were some between-group differences by sex, race, and rate of lifetime AUD and
PTSD diagnoses (see Supplemental Table 1). Compared to Class 1, which contained
individuals with the least severe symptom profiles, individuals in Classes 2, 3, and 4 had
between one and four higher odds of experiencing physical and sexual assault. The odds
of membership in Class 4 were most highly associated with parent AUD status, especially
when both parents had the disorder, at over three times that compared to the least severe
class.

4. Discussion

This study characterized alcohol and posttraumatic stress symptomatology in a sample of
young adults who had experienced a serious traumatic event. Consistent with other studies
of comorbid AUD-PTSD, we found substantial overlap between alcohol and PTS symptoms
in three groups. This indicates that subjects who did not necessarily meet the full diagnostic
criteria for either AUD or PTSD experienced potentially debilitating symptoms of both
disorders. Additionally, having a mother with AUD was associated with increased odds

of membership in classes where alcohol symptoms ranged from moderate to high, while
paternal AUD was associated only with membership in the high symptom severity class.
While the link between parental AUD and offspring’s later alcohol and posttraumatic stress
symptomology cannot be directly inferred from this analysis, young adult offspring exposed
to trauma and who have moderate to high drinking problems were significantly more likely
to have a parent (or both) with an AUD.

Addict Behav. Author manuscript; available in PMC 2024 March 05.
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Hypothesis 1: Latent classes of alcohol and PTS symptoms

Our first hypothesis was confirmed to a degree. A four-class solution fit the data best,
although Class 2 was characterized by moderate as opposed to high alcohol severity as
hypothesized. Furthermore, the expression of symptoms from low to high severity was
associated with sex and the type of trauma experienced. Researchers have found ample
evidence suggesting sex differences in both alcohol use (Erol & Karpyak, 2015), exposure
to certain types of trauma (Silove et al., 2017; Tolin & Foa, 2006), and trauma response
(OIff, 2017). Higher mean counts of AUD symptoms of AUD symptoms were associated
with being male and having experienced physical assault; these findings were expected but
directionality cannot be assumed. The only group with substantial overlap between AUD
and PTS symptoms was the high-severity group, Class 4, in which 60% of the individuals
in that group met PTS Criterion B (re-experiencing), 44% met Criterion C (numbing/
avoidance), and 49% met Criterion D (hyperarousal). The other class with a significant
combination of AUD and PTS symptoms, Class 3, endorsed fewer AUD symptoms overall,
with the most commonly occurring AUD criteria being symptom 1 (larger/longer) at 32%,
symptom 2 (inability to cut back) at 28%, and symptom 10 (tolerance) at 26%. The most
commonly endorsed AUD symptoms across Classes 2, 3, and 4 (Class 1 had only one person
meeting AUD diagnosis criteria) were symptoms 1 (alcohol is taken in larger quantities or
over a longer period of time than intended) and 2 (persistent desire or unsuccessful efforts
to cut down on alcohol use). Class 2 and Class 4 also shared substantial overlap between
AUD symptoms 8 (recurrent use in situations that are physically hazardous) and symptom
10 (tolerance).

Overall, the internalizing-externalizing model did not appear to fit our data well with the
possible exception of Classes 3 and 4. Both of these classes were characterized by high
levels of sexual assault and high to moderately high severity on PTS symptoms (Class

3), indicative of internalizing symptoms, or AUD (Class 4), indicative of externalizing
symptoms. Criterion B, the cluster of symptoms linked to persistent re-experiencing of
trauma, had the highest endorsement in both groups at 99% for Class 3 and 60% for Class
4, and while alcohol use was fairly mild in Class 3, the top two symptoms endorsed—Ilarger/
longer (32%) and inability to cut back (28%)—uwere also the top two symptoms endorsed
in Class 4, which may indicate some shared etiology between the use of alcohol in larger
quantities than intended, the inability to cut back, and the cluster of PTS symptoms that
characterize persistent re-experiencing of trauma—internalizing symptoms. Breslau (2009)
had previously found that females exposed to assaultive traumas demonstrated a higher
preponderance of avoidance/numbing symptoms than did men and females not exposed

to trauma, which coupled with Lehavot and colleagues’ (2014) work on women’s greater
likelihood of alcohol use as a coping mechanism following trauma exposure led us to
expect more loadings on the numbing symptom cluster with alcohol symptoms. Still, future
research parsing out these differences is necessary. Our sample was comprised entirely of
trauma-exposed individuals, perhaps rendering distinctions between classes of symptoms
more subtle than in studies comparing those with trauma versus those without. It could also
be the case that an internalizing-externalizing model does not provide the best explanation
for comorbid symptoms of alcohol and PTS.

Addict Behav. Author manuscript; available in PMC 2024 March 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bender et al.

Page 9

4.2. Hypothesis 2: Parent AUD increases likelihood of offspring alcohol and PTS

symptoms

As hypothesized, parent AUD was significantly associated with increased odds of
membership in each of the three groups with higher symptom severity for family
configurations in which the mother only was affected and when both parents were affected
(Classes 2 through 4). For Class 4 only, father-only AUD was also significantly associated
with increased likelihood of membership in this highest symptom severity group. This

was unsurprising. The list of studies highlighting the association between parent AUD and
offspring trauma exposure is lengthy and includes a heightened risk of physical and sexual
abuse (Dube et al., 2001; Walsh, MacMillan, & Jamieson, 2003), lifetime PTSD (Alisic et
al., 2014; Cloitre et al., 2009; Kessler et al., 2005), and alcohol problems (Heath et al.,
1997). Likewise, the development of comorbid disorders in the relatives of COGA probands,
including AUD and PTSD, has been established (Nurnberger et al., 2004). Consistent with a
previous examination of parental AUD and offspring trauma among White and Black youth
and young adults in COGA (Bender et al., 2020), our study found that family configurations
in which the mother or both parents experienced AUD were associated with the highest risks
of offspring sexual trauma and high PTS symptom severity (Classes 3 and 4), and confirms
that these family alcohol risks may also contribute to offspring alcohol symptom severity, as
in Class 4.

4.3. Class differences: Least to highest severity

The largest distinctions in terms of number and severity of symptoms were evinced by
Classes 1 and 4. Interestingly, these two groups represented individuals with very similar
demographic traits, with roughly equivalent proportions of males (44% in Class 1 versus
49% in Class 4) and females (55% in Class 1 versus 50% in Class 4). Both classes were also
majority White and had experienced uniformly high levels of non-assaultive trauma (though
exposure to some kind of trauma, broadly defined, was a criterion for inclusion in the study).
However, membership in Class 4 was also characterized by very high levels of physical
(26% versus 60%) and sexual (9% in Class 1 versus 34% in Class 4) assault. Physical and
sexual assault rates were highest in Class 4 and lowest in Class 1 compared to all groups.
Class 4 members had also initiated drinking behaviors earlier than members in other classes,
at 13 years and 9 months. By contrast, Class 1 members reported the lowest mean age of
first drink, at 16 and a half. The rate of both parents having AUD was over twice as high in
Class 4 than in Class 1.

The differences in symptom severity between Classes 1 and 4 may thus be partially
explained by a greater likelihood of parental AUD, increased odds of physical and sexual
assault, and early initiation of drinking behaviors. Studies have routinely demonstrated a
link between parental AUD and a greater likelihood of exposure to childhood physical and
sexual abuse, as noted above (Anda et al., 2006; Bender et al., 2020). Our exploration of
latent classes and subsequent analyses revealed that comorbid AUD-PTSD is associated with
a likelihood of both physical and sexual trauma in families where both parents are affected
by AUD, and that the majority of this trauma appears to take place during childhood. Thus
parent AUD seems to be a key risk factor for a childhood environment that includes trauma
exposure, whether or not that trauma was initiated by the parent, another family member,
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or non-related individuals—an observation in keeping with the vast literature on Adverse
Childhood Experiences (Anda et al., 2006).

4.4. Limitations

The clusters of symptoms do not reveal the temporal relationship between alcohol and
posttraumatic stress symptoms. However, given that the mean age of AUD onset, at 18.7
years, is higher than that of the average age of first trauma exposure for physical assault
(15.4 years), sexual assault (12 years), and non-assaultive trauma (13.4 years), we believe

it is likely that the majority of the sample experienced some form of trauma at least

prior to heavy, sustained alcohol use. Our analysis did not control or account for other
types of parental pathology, such as a history of trauma, that might have contributed to
offspring risk for problematic alcohol use or PTSD. It is also likely that individuals in our
sample may have been experiencing additional symptoms typically associated with another
psychiatric disorder (such as depression or conduct disorder) that we did not include among
our covariates. As with all measures that ask the participant to self-report past negative
experiences, especially trauma, there is the potential of recall bias among our sample.

We also did not assess whether the parent with AUD was the custodial parent during the
offspring’s childhood, which may have affected the environment in which the subject was
reared. Income information was derived from the subject’s most recent interview, which
spanned over a decade; this could have introduced the possibility of income discrepancy
over time given that an annual income of $35,000 might mean something very different

in 2008 than in 2018. The heterogeneity of the 8% of race/ethnic groups not identified as
Black or White in our sample meant that numbers for many other racial groups were too
small to permit multivariable analysis, but also limits the generalizability of our findings to
diverse populations. It must also be acknowledged that COGA is comprised of a majority of
high-risk families, specifically recruited for the study due to familial history of AUD and/or
other disorders, and thus our findings may not be generalizable to other populations.

5. Conclusion

The contribution of early environmental influences, such as parental AUD, to offspring
trauma exposure—whether or not the parent was responsible for the trauma—and negative
mental health and substance use sequelae among individuals trauma exposed cannot be
overstated. Our study finds that these sequelae may include problem drinking or even AUD,
as well as clinically significant posttraumatic stress symptoms among some young adult
offspring of parents with AUD. Additionally, our study is one of relatively few that uses a
high-risk sample to empirically ascertain the co-occurrence of alcohol and PTS symptoms
among young adults. Using LCA to determine whether and how alcohol and PTS symptoms
cluster together is one way to understand how individuals exposed to trauma may express
subthreshold features of one or both disorders, or how certain traumatic experiences (e.g.
physical assault, sexual assault) could induce varied responses that may involve problematic
drinking in addition to PTS symptoms. The young ages at which subjects first reported
trauma underscores further the clinical importance of early detection and intervention in
families where there is a history of AUD. Increasingly COGA researchers have noted

that trauma exposure is salient to our understanding of family alcoholism (Bender et al.,
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2020; Meyers et al., 2019). Among the offspring of parents with AUD, trauma exposure is
common and symptomology is complex, involving features of multiple psychiatric disorders.
Using person-centered methods such as LCA is a commonsense approach to understanding
the heterogeneity of symptoms, trauma types, and individual-level characteristics associated
with trauma-exposed individuals and comorbid AUD-PTSD. We situate our findings within
the understanding that research into effective prevention and treatment strategies for AUD
ought to take the likelihood of trauma exposure and the co-occurrence of PTS symptoms
into account.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS
. Parent AUD is associated with offspring trauma exposure, AUD and PTS
symptoms.
. Latent class analysis can empirically test typologies of subclinical comorbid
AUD-PTSD.

. Understanding sublinical AUD-PTSD may guide research and clinical
practice.
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Fig. 1.

Latent classes of alcohol and posttraumatic stress symptomology. Note: Variables displayed
from left to right are AUD symptoms 1-11, abbreviated to fit within the figure. Regarding
PTS symptoms Cluster B refers to “re-experiencing” symptoms; Cluster C refers to
“numbing” symptoms; Cluster D refers to “hyperarousal” symptoms.
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Sample Description of Young Adult Participants Exposed to Trauma (N = 2478).

Table 1

Frequency Percent of sample

Sex
Male
Female
Race
Black
White
Age at Last Interview

Mean, Standard deviation

1180 47.6
1298 52.4
780 315
780 68.5

24.6, Std. Dev (SD) = 4.3

Range 18-35
Annual Income at Last Interview
Less than $29,999 924 37.4
$30,000 — $49,999 332 15.5
$50,000 — $74,999 659 26.6
Less than $29,999 559 22.6
Highest Education Completed
< High school 295 11.9
High school/GED 256 10.3
2-3 years college 539 21.8
College graduate 930 375
Post-graduate degre 548 18.5
Experienced physical assault 909 36.7
Experienced sexual assault 420 16.9
Experienced non-assaultive trauma 2422 97.7
Endorsed PTSD Cluster B (Re-experiencing) Sx 796 321

Mean number Cluster B (Re-experiencing) Sx2 10,SD=16

Range 0-5
Endorsed PTSD Cluster C (Numbing) Sx 491 19.8
Mean number Cluster C (Numbing) Sx? 16,SD=22
Range 0-7
Endorsed PTSD Cluster D (Hyperarousal) Sx 547 22.1
Mean number Cluster D (Hyperarousal) Sx¢ 09,8D=15
Range 0-5
Met criteria for lifetime PTSD 238 9.6
Endorsed any AUD Sx 1398 56.4
Met criteria for lifetime AUD 881 35.6
Parent Alcohol Use Disorder
Mother only AUD 413 16.7
Father only AUD 615 24.8
Both parents AUD 505 20.4
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Frequency Percent of sample

Parent AUD info missing 175 7.1

aAmong those endorsing any Cluster B (Re-experiencing) symptoms.
bAmong those endorsing any Cluster C (Numbing) symptoms.

DAmong those endorsing any Cluster D (Hyperarousal) symptoms.
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Table 2

Page 19

Model fit statistics and latent class of individuals exposed to trauma and their posttraumatic stress and alcohol
use symptoms.

Classes G-squared Log-likelihood AIC BIC Entropy
2 6492.6 -13188.6 6550.6 6719.2 0.9
3 37415 -11813.0 3829.5 40854 0.9
4 2570.9 -11227.8 2688.9 30320 0.9
5 2209.6 -11047.0 2357.6 23576 0.9
6 1858.9 -10871.8 2036.9 25545 0.9
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