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Abstract

Purpose The objective of this study was to evaluate the

relationship between factors of posttraumatic stress disor-

der (PTSD) and alcohol use disorder (AUD) using confir-

matory factor analysis (CFA) in order to further our

understanding of the substantial comorbidity between these

two disorders.

Methods CFA was used to examine which factors of

PTSD’s dysphoria model were most related to AUD in a

military sample. Ohio National Guard soldiers with a his-

tory of overseas deployment participated in the survey

(n = 1215). Participants completed the PTSD Checklist

and a 12-item survey from the National Survey on Drug

Use used to diagnosis AUD.

Results The results of the CFA indicated that a combined

model of PTSD’s four factors and a single AUD factor fit

the data very well. Correlations between PTSD’s factors

and a latent AUD factor ranged from correlation coeffi-

cients of 0.258–0.285, with PTSD’s dysphoria factor

demonstrating the strongest correlation. However, Wald

tests of parameter constraints revealed that AUD was not

more correlated with PTSD’s dysphoria than other PTSD

factors.

Conclusions All four factors of PTSD’s dysphoria model

demonstrate comparable correlations with AUD. The role

of dysphoria to the construct of PTSD is discussed.

Keywords Posttraumatic stress disorder � Alcohol use
disorder � Cormorbidity � Confirmatory factor analysis

Introduction

There is substantial comorbidity between posttraumatic

stress disorder (PTSD) and alcohol use disorder (AUD)

among military personnel and veterans [1]. A review article

by Debell and colleagues documented that the comorbidity

rate of alcohol misuse among individuals with PTSD ran-

ged from 9.8 to 61.3 % [2]. Alcohol abuse/dependence was

the most common comorbid disorder among men with

PTSD in the National Comorbidity study [3]. McCauley

et al. [3] noted that comorbid PTSD and substance use are

& Tracey L. Biehn

tlbiehn02@gmail.com

Jon D. Elhai

http://www.jon-elhai.com

1 Present Address: St. Cloud VA Health Care System, 4801

Veterans Drive, St. Cloud, MN 56303, USA

2 Department of Psychology, University of Toledo, Mail Stop

#948, 2801 W. Bancroft St., Toledo, OH 43606-3390, USA

3 Department of Psychiatry, University of Toledo, Mail Stop

#948, 2801 W. Bancroft St., Toledo, OH 43606-3390, USA

4 Department of Psychiatry, University of Toledo, Toledo, OH,

USA

5 Mailman School of Public Health, Columbia University,

New York, NY, USA

6 Department of Psychiatry, Case Western Reserve University,

University Hospitals Case Medical Center, Cleveland, OH,

USA

7 Mental Health Service, VA Ann Arbor Health System,

Department of Psychiatry, University of Michigan,

Ann Arbor, MI, USA

8 Department of Psychiatry, Case Western Reserve University,

Cleveland, OH, USA

9 Present Address: VA Boston Healthcare System,

Massachusetts Veterans Epidemiology Research and

Information Center, Boston, MA, USA

123

Soc Psychiatry Psychiatr Epidemiol (2016) 51:421–429

DOI 10.1007/s00127-015-1135-x

http://crossmark.crossref.org/dialog/?doi=10.1007/s00127-015-1135-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00127-015-1135-x&amp;domain=pdf


often associated with a more complex and costly clinical

course when compared with either disorder alone, and

alcohol misuse among veterans has been shown to be

associated with greater rates of spousal abuse [4], job

performance problems, and legal problems [5]. Given the

high rates of comorbid PTSD and lifetime AUD and its

associated cost and dysfunction, we sought to examine

which factors of PTSD are most related to AUD at the

latent level to further our understanding of their comor-

bidity. The dysphoria model [6], a model based on the

PTSD symptoms from the Diagnostic and Statistical

Manual of Mental Disorders, fourth edition (DSM-IV) [7]

was used in the present study.

Relationship between PTSD and AUD

The self-medicating theory of substance use disorders is

often used to explain the high PTSD–AUD comorbidity

rates [8]. This theory proposes that some individuals use

alcohol to cope with distressing symptoms of PTSD. There

is a great deal of support for this theory as applied to PTSD

and AUD, which is reviewed by Stewart [9] and McCauley

et al. [4]. Stewart [9] notes that the majority of studies find

that PTSD symptoms tend to precede alcohol abuse prob-

lems and that individuals with comorbid PTSD–AUD

report perceiving a causal relationship between PTSD

symptoms and their later development of alcohol problems.

A treatment study by Hien et al. [10] supports the self-

medicating theory. In this study participants who saw an

improvement in their PTSD symptoms also had improve-

ments in their substance use, but participants who had

improvements in their substance use did not have a cor-

responding improvement in their PTSD symptoms.

Studies examining the comorbidity between AUD and

PTSD often conceptualize the effect of alcohol use on

different PTSD symptoms clusters. For instance, McFall

et al. [11] found that Vietnam combat veterans’ alcohol

problems had a significantly positive correlation with the

severity of PTSD’s hyperarousal symptoms (r = 0.34). A

review article by Stewart [9] suggests that alcohol may

be used to self-medicate to cope with negative affectivity

and guilt associated with PTSD. The study by McFall

and colleagues [11] found that cognitive reexperiencing

was significantly correlated with drinking behavior

(r = 0.25), but Saladin et al. [12] found that there was

no significant difference in the number of reexperiencing

symptoms reported by individuals with comorbid PTSD

and alcohol abuse compared to individuals presenting

with PTSD only. Given the discrepant findings between

the relationship between PTSD’s factors and alcohol

misuse/abuse, further study is necessary to understand the

relation between the components of PTSD and drinking

behavior.

PTSD’s factor structure

PTSD’s dysphoria model [6] was used in the current study to

conceptualize PTSD’s structure rather than PTSD’s emo-

tional numbing model [13]. This model of PTSD has gar-

nered substantial theoretical and empirical support [14, 15]

and is consistent with theory indicating a general negative

affectivity component underlying most affective disorders

[16]. A recent meta-analysis of PTSD models found that the

dysphoria model fits somewhat better than other models [15]

and this model of PTSD was also demonstrated superior fit

in a military sample [17]. Therefore, this study focused

solely on the dysphoria model since the dysphoria factor is

more distress related and is thus more amenable to exploring

relations within psychopathology.

The four-factor dysphoria model is identical to the

DSM-IV [7] model of PTSD, with the exception of two

important distinctions: (1) the avoidance and numbing

symptom clusters are split into separate symptom clusters

and (2) three hyperarousal symptoms (difficulty sleeping,

difficulty concentrating, and irritability) are combined with

the five numbing symptoms forming the dysphoria symp-

tom cluster (see Table 1). It is important to note that this

study assessed subjects for the symptoms of PTSD from the

fourth edition of the DSM and that significant changes were

made to PTSD’s diagnostic criteria in the fifth and most

recent edition of the DSM [18]. In the DSM-5 there are 20

PTSD symptoms that are placed into four different symp-

tom clusters that more closely resemble the emotional

numbing model [13].

There has been an ongoing debate about whether

PTSD’s dysphoria factor captures PTSD’s non-specific

distress, possibly explaining its comorbidity with other

distress-based internalizing disorders [6, 16, 19, 20]. We

extended the aforementioned line of inquiry to assess if

PTSD’s dysphoria would possibly explain comorbidity

with an externalizing behavior such as AUD; this has been

rarely researched in the literature to our knowledge [19].

Current study

The purpose of this study was to analyze a combined

confirmatory factor analysis (CFA) model of PTSD and

AUD to further examine the correlations between the AUD

and PTSD factors. We were particularly interested if

PTSD’s dysphoria factor demonstrated a significantly

greater correlation with AUD compared to other PTSD

factors, which would be consistent with previous research

highlighting dysphoria’s strong correlation with other

measures of psychopathology [6, 19–21] or if PTSD’s

specific factors correlate more strongly with AUD which

would be consistent with previous literature examining the

relationship between PTSD and AUD [11, 12]. Due to the
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scant and mixed findings regarding the relationship

between AUD and PTSD’s factors, no specific hypotheses

are made regarding which PTSD factors (if any) will show

the strongest correlation with AUD.

This study further investigated a mediation model in

which AUD was a mediator of relations between (1)

PTSD’s hyperarousal and dysphoria factors, and (2)

PTSD’s reexperiencing and dysphoria factors. Research

highlights a strong relation between AUD and PTSD’s

re-experiencing symptoms [22, 23]. A study by Maguen

et al. [24] found that PTSD’s re-experiencing symptoms

were the only significant predictor of post-deployment

problematic drinking. Research also highlights a strong

relation between problematic alcohol use and PTSD’s

hyperarousal symptoms [11, 12]. People may consume

alcohol to reduce physiological reactivity associated

with PTSD’s hyperarousal symptoms [9, 22, 23, 25–28],

to dampen symptoms such as exaggerated startle [26,

29], and to reduce negative affect related to sleep dif-

ficulties which are a part of PTSD’s hyperarousal

symptoms [30].

Thus, individuals may consume alcohol to cope with

PTSD’s re-experiencing [9, 26, 31] or hyperarousal

symptoms [9, 22, 25–28]; this may in turn influence

PTSD’s dysphoria symptoms [9, 14]. Thus, we hypothe-

sized that AUD would mediate the relationship between

hyperarousal and dysphoria and between reexperiencing

and dysphoria. We did not focus on PTSD’s avoidance

symptoms when assessing mediation models based on

research indicating that PTSD’s avoidance symptoms do

not significantly relate with problematic alcohol use [11,

12]. In fact, the study by Simons et al. [26] found the

weakest correlation between hazardous drinking and

PTSD’s avoidance symptoms.

Methods

Participants and procedures

The present study was part of the Ohio Army National

Guard Mental Health Initiative, a large-scale epidemio-

logical study of mental health among National Guard

soldiers in Ohio. All members of the Ohio National Guard

who were active between July 2008 and February 2009

were invited to participate in the telephone interview

portion of the study. There were 12,225 Guard members

with a valid mailing address who were invited to partic-

ipate (345 individuals were excluded for having no

mailing address). Among the pool of potential subjects,

1013 (8.3 %) declined to participate, 1130 (10.1 %) did

not have a telephone number listed with the Guard, and

3568 (31.8 %) did not have a correct or working phone

number. Among the remaining 6514 Guard members

(58.1 %), the following individuals were excluded: 187

(2.8 %) based on age eligibility restrictions, 1364

(20.9 %) declined to participate, 31 (0.4 %) for having

English language or hearing difficulties, and 2316

(35.5 %) for not being contacted before the cohort was

closed to new recruitment. There were 1243 trauma-ex-

posed subjects with a history of overseas deployment.

Twenty-eight subjects were excluded for not completing

Table 1 Item mappings for

DSM-IV and the dysphoria

PTSD models; and the

dysphoria factor loadings

PTSD symptom DSM-IV Dysphoria Dysphoria factor loadings

B1: Intrusive thoughts R R 0.825

B2: Nightmares R R 0.824

B3: Reliving trauma R R 0.797

B4: Emotional cue reactivity R R 0.821

B5: Physiological cue reactivity R R 0.825

C1: Avoidance of thoughts A/N A 0.827

C2: Avoidance of reminders A/N A 0.818

C3: Trauma-related amnesia A/N D 0.518

C4: Loss of interest A/N D 0.768

C5: Feeling detached A/N D 0.810

C6: Feeling numb A/N D 0.763

C7: Hopelessness A/N D 0.588

D1: Difficulty sleeping H D 0.792

D2: Irritable/angry H D 0.814

D3: Difficulty concentrating H D 0.810

D4: Overly alert H H 0.838

D5: Easily startled H H 0.884

R Reexperiencing, A Avoidance, N Numbing, H Hyperarousal, D Dysphoria
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the AUD items leaving an effective dataset of 1215. See

Table 2 for demographic information.

The National Guard Bureau, Office of Human Research

Protections of the U.S. Army Medical Research and

Materiel Command, along with several affiliated hospital

and university institutional review boards (University

Hospitals Case Medical Center, University of Toledo,

Columbia University, and University of Michigan),

approved the study, with written informed consent waived

in lieu of verbal consent by telephone.

Instrumentation

A computer-assisted telephone interview was conducted

for all participants by trained professionals. Demographic

characteristics and mental health functioning were assessed

using standardized questionnaires.

PTSD checklist (PCL)

Participants completed the PCL based on their most dis-

tressing military trauma. The PCL was adapted so that

participants were asked to anchor their PTSD ratings to

one’s self nominated worst deployment trauma. The PCL

is a self-report measure that maps onto the 17 DSM-IV [7]

PTSD symptom criteria. Respondents indicate how dis-

tressed they were by each symptom over the past month

using a five-point Likert-type scale; however, in our study

we assessed lifetime symptoms. The PCL has demon-

strated adequate reliability (a = 0.94; test–retest

r = 0.88) in various trauma-exposed populations [32] and

total scores were found to highly correlate with those

from structured PTSD diagnostic interviews

(rs = 0.8–0.9) in military veterans [33]. In the current

sample, the PCL was found to be very reliable

(a = 0.95). Cronbach’s alpha for subscale scores ranged

from 0.80 (avoidance) to 0.91 (reexperiencing). The

average PCL score in the present sample was 28.30

(SD = 13.78). There were 123 participants (10.1 %) with

PCL scores greater than 50, indicating probable PTSD

diagnosis [34].

Alcohol use disorder

The AUD behaviors were measured from modules used in

studies from the National Survey on Drug Use and Health

[35]. The items inquired about lifetime use, age of first use,

and use since last deployment. There were 12 items that

directly assessed AUD according to DSM-IV criteria and

were used in the CFA analyses. Respondents answered yes/

Table 2 Demographic

information
Total number of participants n = 1215

Demographic variables

Age M = 33.1 years (SD = 8.7)

Male 1103 (90.8 %)

Caucasian 1084 (89.2 %)

Hispanic 16 (1.3 %)

Working full-time 840 (69.1 %)

Working part-time 98 (8.1 %)

Unemployed 177 (14.6 %)

Student 77 (6.3 %)

Household income[$80,000 324 (26.7 %)

Military variables

Time served in military M = 12.6 years (SD = 7.7)

Number of deployments M = 2 (SD = 1.8)

Most recent deployment was to Iraq or Afghanistan 716 (58.9 %)

Most recent deployment was to an area of non-conflict 480 (39.5 %)

Trauma variables

Exposed to combat 963 (79.3 %)

Experiencing the sudden unexpected death of a loved one or close friend 837 (68.9 %)

Witnessing someone killed/injured 672 (55.3 %)

Witnessing severe human suffering 572 (47.1 %)

Being in a fire or explosion 542 (44.6 %)

Index trauma

Combat exposure 618 (50.9 %)

Experiencing the sudden unexpected death of a loved one or close friend 68 (5.6 %)

Witnessing someone killed/injured 62 (5.1 %)

424 Soc Psychiatry Psychiatr Epidemiol (2016) 51:421–429

123



no to these 12 questions. Each of the 12 items mapped onto

the one factor AUD factor. Cronbach’s alpha for this

measure was 0.80.

Analysis

There were nominal amounts of missing data from the

PCL and AUD items. Missing data were estimated with

Mplus 6.1 software [36] to derive parameter estimates

using full information maximum likelihood (ML) proce-

dures with a pairwise present estimation [37]. Results of

univariate and multivariate non-normality assessment

indicated several PCL and AUD items with skewness

values greater than 2 and kurtosis values greater than 7;

this indicated a non-normal univariate distribution. Fur-

ther, Mardia’s multivariate skewness and kurtosis tests

indicated a non-normal multivariate distribution

(p\ 0.001). The primary analyses consisted of the fol-

lowing three steps.

Confirmatory factor analysis (CFA)

CFA analyses were conducted using Mplus 6.1 software.

Error covariances were fixed to zero, and factor variances

were fixed to 1 to scale the factors within a model. All tests

were two-tailed. Goodness of fit indices are reported below,

including the comparative fit index (CFI), Tucker Lewis

Index (TLI), and root mean square error of approximation

(RMSEA). Models fitting very well (or adequately) are

indicated by CFI and TLI C 0.95 (0.90–0.94), and

RMSEA B 0.06 (0.07–0.08) [38].

CFA analyses for the PCL were conducted using max-

imum likelihood estimation with a mean-adjusted Chi

square (MLM) (the Satorra-Bentler Chi square value),

which is robust to non-normality [39]. In the first CFA, we

examined PTSD’s dysphoria model (see Table 1). The

PCL items were treated as continuously scaled items. Next,

the items of the AUD measure were all specified to load

onto a one-factor AUD factor. The AUD items were

dichotomous; so weighted least squares estimation with a

mean-and variance-adjusted Chi square (WLSMV) was

used for estimation as this is the preferred method of

estimation for dichotomous data [40, 41]. WLSMV uses a

tetrachoric covariance matrix and probit coefficients.

A CFA was then conducted to examine the combined

PTSD dysphoria and AUD model also using WLSMV for

estimation, with all factors allowed to correlate.

Wald tests

Wald tests were used to test the latent-level relations between

alcohol usage and PTSD’s factors. They assess the null

hypothesis that the difference between two correlation paths is

zero.

Mediation

Finally, regression analyses were computed in Mplus in

which AUD was tested as a mediator of hyperarousal and

dysphoria and of reexperiencing and dysphoria. Media-

tion analyses used the product of path coefficients

approach, which is a recommended alternative to the Baron

and Kenny [42] approach. The indirect effect test statistic

is divided by its standard error (estimated using the delta

method) to compare the obtained value to a standard nor-

mal distribution [43]. Additionally, the current study used

the bootstrap method to estimate standard errors, which

computed indirect effects and their standard errors in 5000

bootstrapped samples. The indirect effect is represented as

the effect of PTSD’s dysphoria on PTSD’s hyperarousal/

intrusion factor taking into account the effect of the AUD

factor. Direct effects were analyzed between all factors as

well.

Results

The results from the CFA of the PTSD dysphoria model

indicate that the data fit the model well, v2 (113) = 564.22,

RMSEA = 0.06, CFI = 0.94, TLI = 0.93. Table 1 pro-

vides the standardized factor loading for the dysphoria

model and Table 3 provides the factor correlations.

The one-factor AUD model also fits the data well, v2

(54) = 216.07, RMSEA = 0.06, CFI = 0.97, TLI = 0.96.

Standardized factor loadings for the one-factor AUD model

ranged from 0.66 to 0.87 with the exception of one item

with a factor loading of 0.46. The five factor PTSD–AUD

model demonstrated excellent fit, v2 (367) = 606.05,

RMSEA = 0.02, CFI = 0.97, TLI = 0.97.

The correlations between the PTSD factors and AUD

factor were examined. All PTSD factors showed correla-

tions between 0.258 and 0.285 and all correlations were

significant at the p B .001 level. The AUD factor corre-

lated most strongly with PTSD’s dysphoria factor

Table 3 Correlations among PTSDs factors

R A D H

R – 0.908 0.864 0.803

A – .863 0.761

D – 0.792

H –

R Reexperiencing, A Avoidance, D Dysphoria, H Hyperarousal
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(r = 0.285) and the hyperarousal factor showed the

weakest correlation with AUD (r = 0.258). However, in

terms of statistical tests Wald’s Chi square tests indicated

AUD was no more correlated with PTSD’s dysphoria than

other PTSD factors (see Table 4). In other words, despite

the larger correlation between AUD and dysphoria, this

correlation is not statistically greater compared to other

PTSD factors with AUD.

Results of mediation analyses indicated that the AUD

factor significantly mediated the relation between PTSD’s

hyperarousal and dysphoria factors (b = 0.023,

SE = 0.006, p B .001). All direct effects between hyper-

arousal, AUD, and dysphoria were significant at the

p B .001 level (Fig. 1). Similar results were obtained for

the mediation model in which AUD was tested as a

mediator between PTSD’s reexperiencing and dysphoria

factors. Specifically, the model was significant (b = 0.015,

SE = 0.005, p = .002). All direct effects between hyper-

arousal, AUD, and dysphoria were significant at the

p B .001 level (see Fig. 2).

Discussion

Using data from a sample of 1215 military veterans we

found excellent fit for the five-factor PTSD–AUD model.

Wald test results showed no significant differences between

AUD and PTSD’s dysphoria factor compared to AUD’s

relation with other PTSD dysphoria model factors; all

PTSD dysphoria model factors significantly and positively

correlated with AUD. Noteworthy is that the AUD factor

significantly mediated the relation between PTSD’s

hyperarousal/re-experiencing factors and PTSD’s dyspho-

ria factor.

PTSD’s dysphoria factor

Results of the current study did not support dysphoria as

having a significantly stronger relation with AUD com-

pared to other PTSD factors, contradictory to some prior

findings in the literature [11, 19]. Findings, however, are

consistent with studies indicating that dysphoria symptoms

may not represent PTSD’s non-specific symptoms and may

not account for PTSD’s comorbidity with other disorders

[44, 45].

There could be some explanations for differences

between the current study’s findings compared to prior

studies. First, our study focused on alcohol usage rather

than a broader substance usage variable in prior studies

[19]. Second, our sample included a veteran cohort, which

is different than prior studies [12]. Third, prior studies did

not assess alcohol as a latent factor and instead used item

level measurements for their calculations.

Comorbidity between alcohol usage and PTSD may

actually be better captured by several PTSD factors func-

tioning concurrently, rather than primarily by one PTSD

Table 4 Wald’s chi-square test

results
Correlation between factors r value Wald’s Chi-square

Alcohol use disorder with reexperiencing r = 0.276* v2 (1) = 0.224, p = .636

Alcohol use disorder with dysphoria r = 0.285*

Alcohol use disorder with avoidance r = 0.277* v2 (1) = 0.099, p = .753

Alcohol use disorder with dysphoria r = 0.285*

Alcohol use disorder with hyperarousal r = 0.258* v2 (1) = 0.990, p = .320

Alcohol use disorder with dysphoria r = 0.285*

* p B .001

 = .111 
SE = .062 
p  .001 

 = .203 
SE = .033 
p  .001 

Alcohol Use 
Disorder 

Hyperarousal Dysphoria 
= .644 

SE = .082 
p  .001 

Model Indirect Effect:  = .023, 95% CI = .010 - .038, p  

Fig. 1 Mediation results of alcohol use disorder as a mediator

between hyperarousal and dysphoria. Model indirect effect:

b = 0.023, 95 % CI = 0.010–0.038, p B .001

= .067 
SE = .049 
p  .001 

SE = .017 
p  .001 

Alcohol Use 
Disorder 

Reexperiencing Dysphoria 
= .768 

SE = .032 
p  .001 

Model Indirect Effect:  = .015, 95%: CI = .006 - .025, p = .002 

Fig. 2 Mediation results of alcohol use disorder as a mediator

between reexperiencing and dysphoria. Model indirect effect:

b = 0.015, 95 %: CI = 0.006–0.025, p = .002
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factor [19]. An avenue for future research could be to look

at additive effects of the PTSD factors as they relate to

AUD. It could be speculated that dysphoria may explain

PTSD’s comorbidity with more internalizing conditions

such as depression [46–48] rather than externalizing con-

ditions such as AUD. Understanding what PTSD factor

may drive the PTSD-externalizing behavior relation is

another avenue for future research.

Previous studies have documented strong support for a

5-factor model of PTSD that separates the dysphoria factor

into two separate factors (numbing and dysphoric arousal)

[49]. Several studies have found that separating the dys-

phoria factor into two separate factors results in a better fit

[50, 51] and suggests that the general distress component of

PTSD may actually be comprised of distinct factors. Future

research examining the relations between PTSD’s dys-

phoria factor and AUD should further examine the dys-

phoric arousal and anxious arousal components of PTSD in

an effort to determine what role these factors may play in

the relationship between PTSD and AUD. Additionally,

newer models of PTSD based on the 20 PTSD symptoms

from the DSM-5 should also be examined including

6-factor models proposed by Liu and colleagues [52] Tsai

et al. [53] and a hybrid 7-factor model proposed by Armour

et al. [54]. Research examining these models have the

potential of further elucidating the role of dysphoria with

regards to the onset and maintenance of AUD as these

models break dysphoria down into various factors such as

anhedonia, negative affect, and dysphoric arousal.

Role of alcohol usage in PTSD symptomatology

The self-medication theory [9] has long highlighted the

role of substance use in PTSD’s symptomatology; the

current study added to the theory by highlighting the

specific role of AUD in relation to PTSD’s latent factors

(corresponding to PTSD’s symptom dimensions) using

statistically superior methods. In fact, past research with

the self-medication theory has mainly looked at the alcohol

use-PTSD relation with distress as an external construct.

We have considered PTSD’s inherent distress as repre-

sented by PTSD’s dysphoria factor which is unique in the

existing literature.

Findings indicate that veterans may resort to alcohol to

cope with PTSD’s hyperarousal and re-experiencing

symptoms [9, 11, 55]. Our study further indicates that

increase in dysphoria severity (representing PTSD’s dis-

tress) may relate to alcohol use. It is possible that alcohol

use may relate to decreases in dysphoria symptom severity

in the short-run [28], but may then relate to increases in

dysphoria symptom severity in the long-run [9]. Such

temporal sequencing and time-related differences were not

captured in the current study; this is an important avenue

for future research.

Noteworthy is the possibility that alcohol use may have

an impulsive quality, highlighting its ‘‘emotional dysreg-

ulation’’ tendency in PTSD symptomatology [56]. Given

impulsivity’s well-established relation with PTSD [56] and

alcohol usage [57], one could hypothesize that alcohol use

may possibly represent an impulsive strategy to cope with

PTSD’s re-experiencing and hyperarousal symptoms,

mainly reducing negative emotional states immediately

[58, 59].

Implications and future research

The results of the current study have several clinical and

theoretical implications. First, it highlights the importance

of addressing alcohol use as a component of trauma-based

treatment [10, 60]. Second, alcohol use with its significant

correlation with all PTSD latent factors and its functional

role in PTSD symptomatology supports existing literature

on treatment of comorbid PTSD-substance usage [61].

Third, alcohol use may relate to increased distress,

although the intention to drink alcohol may be to reduce

negative affect. Analyzing such a question with longitu-

dinal data and assessing for factors that explain this par-

ticular mechanism are important areas of further research.

Lastly, PTSD’s dysphoria, although not accounting for

PTSD’s comorbidity with alcohol usage compared to other

PTSD dysphoria model factors, may capture PTSD’s non-

specific distress when conceptualizing alcohol’s function of

coping with PTSD’s re-experiencing and hyperarousal

symptoms. Future studies could extend this path analyses

framework with additional variables of coping styles and

other substances of use.

Limitations

The current study is not without limitations. First, use of

cross-sectional data for mediation analyses does not indi-

cate any causal mechanisms [42]. The current study’s

significant results justify further time and effort to pursue

similar mediation analyses longitudinally [62]. Second, use

of self-report measures may reflect social desirability

effects; future research could additionally use clinician-

administered measures. Third, the alcohol use measure was

not a standardized instrument, possibly reducing the

validity of findings. Finally, it is unclear how well these

results will generalize to a civilian trauma sample.

Despite these limitations, the current study has several

strengths such as a representative sample of the Ohio Army

National Guard with a relatively high prevalence of PTSD

and AUD; [63] use of a statistically superior method of
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factor-level analyses; [16] and results highlighting possible

functional role of AUD in PTSD symptomatology.
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