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Both experiencing a traumatic event and PTSD are related to physical health problems (e.g., Schnurr and
Jankowski, 1999) and health-risk behavior (e.g., Stewart, 1996). Using structural equation modeling analyses,
we examined the interrelationships among number of distinct traumatic event exposures, PTSD diagnosis,
physical health, and substance use behavior using epidemiological data from the National Comorbidity Survey
Replication (NCS-R; Kessler et al., 2004). Results provide some evidence that PTSD mediates the relationship
between: (a) number of distinct traumatic event exposures and poor physical health defined by clusters of
difficulties with gastrointestinal, musculoskeletal, and/or cardiovascular health, and (b) number of distinct
traumatic event exposures and substance use behaviors. However, substance use behaviors did not
significantly mediate the relationship between PTSD and poor physical health.

© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Today, the prevalence of traumatic event exposure is known to be
relatively high (Kessler et al., 1995; Creamer et al., 2001). Research
findings in general suggest that 25% of the population by adulthood
and the majority of the population by age 45 will have experienced a
traumatic event (Norris and Slone, 2007). The most methodologically
sound studies that have evaluated lifetime traumatic event exposure
in the general population report prevalence rates ranging from 51% to
74% (Norris, 1992; Resnick et al., 1993; Kessler et al., 1995; Flett et al.,
2002). Experiencing a traumatic event can lead to both mental and
physical health problems as well as to an increased risk for engaging
in health-risk behaviors such as drinking alcohol, using drugs, and
smoking tobacco (e.g., Flett et al., 2002; reviewed in Green and
Kimerling, 2004; Rheingold et al., 2004). Research demonstrates that a
subsample of individuals who experience a traumatic event will be
diagnosed with posttraumatic stress disorder (PTSD; Kessler et al.,
1995). Lifetime prevalence rates of PTSD in the general population
have ranged between 7% and 12% (Breslau et al., 1991; Resnick et al.,
1993; Kessler et al., 1995, 2005).

PTSD, like traumatic event exposure, has been found related to
both physical health problems and engagement in health-risk
behaviors (Rheingold et al., 2004; Schnurr et al., 2007). Further-
more, health-risk behaviors and poor physical health are corre-
lated with each other (McGinnis and Foege, 1993). A majority of
research has found that PTSD mediates the relationship between
traumatic event exposure and poor physical health (e.g., Clum
et al., 2000; Taft et al., 2007). However, due to inconsistent or
limited research, it is unclear if PTSD plays a mediating role in
linking traumatic event exposure with health-risk behaviors
(Epstein et al., 1998; Lang et al., 2003; Parslow and Jorm, 2006;
Zlotnick et al., 2006).

1.1. Substance use-health-risk behaviors

Regarding substance use-health-risk behaviors, there is empirical
evidence suggesting that traumatic event exposure and PTSD are
positively related to smoking tobacco (Fu et al., 2007) and using drugs
(Brown and Wolfe, 1994). Alcohol use also appears to be positively
related to traumatic event exposure and PTSD, though there are some
mixed findings (Molitor et al., 2000; Lang et al., 2003). Stewart's (1996)
critical review of the literature concluded that trauma-exposed in-
dividuals with PTSD have a higher risk of alcohol abuse than those
without PTSD,with similar conclusions found in epidemiological studies
of drug abuse (Reed et al., 2007), and tobacco use (Breslau et al., 2003).
However, few studies have tested whether PTSD is a potential mediator
of the relationship between traumaexposure and substanceuse-health-
risk behaviors.
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1.2. Physical health problems

Experiencing a traumatic event has been linked to poor physical
health in both men and women (Schnurr and Spiro, 1999; Lee et al.,
2000; Flett et al., 2002; Green and Kimerling, 2004; Norman et al.,
2006). The types of traumatic event experiences have included disaster
exposure, intimate partner violence, torture, and childhood abuse
(Nice et al., 1996; Golding, 1999; Walker et al., 1999; Campbell et al.,
2002; Norris et al., 2006; Taft et al., 2007;Weissbecker and Clark, 2007).
Physical health problems associated with trauma exposure have
included heart disease, chronic bronchitis, hepatitis, gynecological
problems, diabetes, and asthma (Felitti et al., 1998; Letourneau et al.,
1999;Walker et al., 1999). Of particular interest to this study, a growing
bodyof researchhas found thatPTSDmediates the relationshipbetween
traumatic event exposure and poor physical health (e.g., Clum et al.,
2000; Taft et al., 2007).

1.3. Health-risk behavior as a mechanism of PTSD's relationship with
physical health

If PTSDmediates the association between trauma exposure and poor
physical health, then PTSD may serve as the major pathway through
which physical health problems would occur in trauma-exposed
individuals. Schnurr and Jankowski (1999) proposed a model that
included mechanisms through which PTSD may lead to poor physical
health. The model includes psychological, biological, behavioral, and
attentionalmechanisms throughwhich PTSDmay lead to poor physical
health. In the current study, we were interested in only evaluating how
the behavioral mechanisms related to PTSD may be related to poor
physical health. Behavioral mechanisms can include health-risk
behaviors (i.e., behaviors that increase the risk for illness and physical
health problems) such as smoking, drinking alcohol, or engaging in
unsafe sex (Schnurr and Green, 2004). The current study focused on
substance use-health-risk behaviors.

Individuals who are exposed to a traumatic event or thosewho have
PTSD may engage in substance use-health-risk behaviors to induce
short-term relief from psychological and physical health symptoms
(Rheingold et al., 2004). Similarly, self-medicatingmay be amechanism
by which traumatic event exposure and PTSD are related to substance
abuse (McFarlane, 1998; Brady et al., 2004). Specifically, research has
found biological alterations (e.g., hyperactivity in the sympathetic
nervous system and sleep dysregulation) among those with PTSD,
which may be related to how the human body reacts to chronic stress
(Friedman and McEwen, 2005). Individuals may engage in substance
use-health-risk behaviors to regulate their biological abnormalities such
as utilizing drugs or alcohol in attempt to normalize sleep patterns
(Saladin et al., 1995). Substance use-health-risk behaviors such as
smoking cigarettes, drinking alcohol, and illicit drug use can lead
directly to a variety ofmedical problems (e.g., cancer and cardiovascular
problems) as well as interact with other mechanisms (e.g., biological
abnormalities) to cause physical illness (Schnurr and Jankowski, 1999;
Rheingold et al., 2004). In addition, another mechanism possibly
underlying the relationship is that engaging in substance use-health-
risk behaviors can put a person at greater risk for traumatic event
exposure (Conrod and Stewart, 2003; Kaysen et al., 2006).

Though there is some support that traumatic event exposure and
PTSD increase one's risk for engaging in substance use-health-risk
behaviors (as discussed previously), it is unclear if PTSD mediates the
relationship between traumatic event exposure and substance use-
health-risk behaviors. Furthermore, there is little research that has
evaluated substance use-health-risk behaviors as a mediator of poor
physical health. In addition, there is little research that has evaluated
the relationships among traumatic event exposure, PTSD, substance
use-health-risk behaviors, and physical health. A study by Schnurr
and Spiro (1999) utilized a veteran sample and conducted a path
analysis involving combat exposure, alcohol and cigarette use, and

PTSD. The authors found that PTSDwas directly related to alcohol use,
but traumatic event exposure was not. However, both PTSD and
traumatic event exposure were related to smoking tobacco. Problem
alcohol use was not related to poor physical health and therefore, did
not mediate the relationship between PTSD and physical health.
Smoking was related to poor physical health, but did not mediate the
relationship between PTSD and poor physical health (Schnurr and
Spiro, 1999).

One other known study, conducted by Ford and colleagues (2004),
utilized structural equation modeling to evaluate these interrelation-
ships in veterans. The authors combined smoking behavior and alcohol
use into one health-risk behavior variable and utilized observed
variables to assess smoking and alcohol use. The authors found that
their model fit betterwithout pathways leading fromPTSD or traumatic
event exposure to health-risk behavior. Although, in a different model,
PTSD did mediate the relationship between traumatic event exposure
and poor physical health (Ford et al., 2004).

The relationships among substance use-health-risk behaviors,
traumatic event exposure, and PTSD are complicated because most
research has utilized cross-sectional or retrospective data rather than
prospective data. In addition, the only two studies (i.e., Schnurr and
Spiro, 1999; Ford et al., 2004) known to have evaluated the relation-
ships among these variables with path analyses utilized select veteran
populations rather than a general population.

1.4. Current study

The purpose of the current study was to examine the relationships
among the number of exposures to categorically different potentially
traumatic events, PTSD diagnosis, substance use behaviors, and self-
reported physical health problems, while controlling for the effects of
age and gender. Age was controlled because of its relationship with
physical health, in that older individuals are more likely to have
poorer physical health (Schnurr and Spiro, 1999; Ford et al., 2001).
The effect of the respondent's sex on physical health and substance use
behaviors was also controlled because of previous empirical relation-
ships with physical health problems (Reckelhoff, 2001; Stoney, 2003)
and substance abuse (NIDA, 2006). For example, men have been found
more likely thanwomen tomeet criteria for alcohol or drug abuse than
women in their lifetime (SAMHSA, 2007). Men and women also have
been found to have different physical health problems such as women
report more musculoskeletal pain than men (Andersson et al., 1993;
Urwin et al., 1998). Only individuals who had experienced at least one
potentially traumatic event were included in the study. The current
study, therefore, was concerned with assessing the extent to which
potentially traumatic event exposuremay relate to physical health and
substance use behaviors. The current study adds to previous literature
because it evaluated a proposed, robust theoretical model that has not
yet been thoroughly empirically investigated. The current study was
unique because it utilized a nationally representative sample of U.S.
residents.

Of particular interest were the hypothesized indirect relationships.
There were five indirect pathways evaluated in one comprehensive
model. Specifically, therewere two primary hypotheses; it was hypoth-
esized that PTSDwouldmediate the relationship between 1) number of
distinct traumatic events and poor self-reported physical health and
2) number of distinct traumatic events and substance use behaviors.
Due to limited prior research the following were three secondary
hypotheses; it was hypothesized that substance use behaviors would
mediate the relationship between 1) PTSD and poor self-reported
physical health and 2) number of distinct traumatic events and poor
self-reported physical health and 3) PTSD together with engaging in
substance use behaviors would mediate the relationship between
number of distinct traumatic events and poor self-reported physical
health.
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2. Method

2.1. Participants

This study used archival data from the National Comorbidity Survey Replication
(NCS-R; Kessler et al., 2004), which was conducted between February 2001 and April
2003. The NCS-R was a cross-sectional survey study that assessed the prevalence of
mental disorders and related variables within a nationally representative population in
the U.S. A stratified multi-stage probability sampling of households in the 48
contiguous states was used to sample participants. All respondents were from English
speaking households, at least age 18, and non-institutionalized.

There were two parts to the NCS-R. The first part included a diagnostic assessment
of DSM-IV mental disorders. The second part was administered to a subsample of 5692
people, selected from the 9282 initial participants. This subsample included all
individuals who met lifetime diagnostic criteria for any disorder in part 1, met
subthreshold lifetime diagnostic criteria and had sought treatment for the disorder, or
attempted suicide or made a plan to commit suicide; a probability subsample of the
remaining participants was also included. PTSD was evaluated in part 2 and; therefore,
the present study utilized only part 2 respondents. Specifically, this study included only
individuals who had experienced at least one potentially traumatic event, which
included 4954 total participants. A potentially traumatic event refers to when an
individual has experienced a traumatic event meeting DSM-IV criteria, regardless of
whether the person developed an emotional reaction to the event. The list of traumatic
events utilized behavioral definitions, which has been found to increase response
accuracy (Fricker et al., 2003).

Interviews for both part 1 and part 2 were administered face-to-face in
participants' homes by more than 300 trained layperson interviewers collecting data.
Interviewers utilized computer software to query participants so that complicated skip
rules could be easily regulated. A detailed description of NCS-R procedures is available
elsewhere (Kessler et al., 2004).

2.2. Measures

The World Mental Health Survey Initiative version of the Composite International
Diagnostic Interview (CIDI; Kessler and Ustun, 2004) was used to assess for mental
disorders according to the criteria in the DSM-IV. The CIDI also contained items relating
to overall psychological and physical well-being as well as demographic questions. The
authors of the NCS-R dataset created diagnostic algorithms based on DSM-IV diagnoses.
In the current paper, sampling weights were used to adjust for unreachable households,
within-household probability of selection, non-response, and post-stratification
(Kessler et al., 2004). The following variables were used in the current study.

2.2.1. Demographics
Participants' age was assessed as a continuous variable. Sex of respondent was used

as a dichotomous variable (i.e., 0=male and 1= female).

2.2.2. Traumatic event exposure
Using a standardized query, individuals were asked if they had ever experienced a

potentially traumatic event (meeting PTSD's criterion A1) and how many different
types of these events they had experienced. Variables measuring trauma severity or
frequency of a particular traumatic event are limited in the NCS-R dataset and
therefore, we used the number of exposures to categorically different traumatic events
an individual has experienced within their lifetime as the trauma exposure variable in
the current study.

2.2.3. PTSD
The diagnostic algorithm (i.e., yes/no) for DSM-IV lifetime PTSD was used in the

current study (American Psychological Association, 2000).

2.2.4. Substance use behaviors
The diagnostic algorithms for binary classification of DSM-IV lifetime nicotine

abuse, alcohol abuse, and drug abuse were used, along with binary designation of
prescription drug abuse history, poly-drug use history variables, and age at which the
respondent first drank alcohol. These variables were combined utilizing confirmatory
factor analyses (CFA) to create an overall substance use behavior latent factor. The CFA
model provided evidence for an adequate fit of these observed variables, χ2(15)=
47.85, pb0.001, χ2/d.f.=3.19, CFI=0.98, TLI=0.96, RMSEA=0.02 (details on the
analytic procedures are below). Providing additional support, these variables, or similar
items, have been used in past research to evaluate risky substance use behavior
(Stewart, 1996; Dragan and Lis-Turlejska, 2007; Salgado et al., 2007).

2.2.5. Self-reported physical health problems
Questions relating to lifetime difficulties with physical health were dichotomous

variables, including two items assessing gastrointestinal health, three musculoskeletal
questions, and two cardiovascular questions. Past research has divided similar health
problems into related physical health clusters (Ouimette et al., 2004; Bedi and Arora,
2007; Jane and Douglas, 2007; O'Toole and Catts, 2008). CFA was used to analyze three
latent physical health factors representing the three item domains, subsumed under a
second order latent factor. The model yielded some evidence for a good fit, χ2(15)=
411.97, pb0.001, χ2/d.f.=27.47, CFI=0.96, TLI=0.96, RMSEA=0.11.

2.3. Analyses

Mplus 5.1 software (Muthén and Muthén, 2007) was used for the CFAs and the
structural model. Analyses were conducted using weighted least squares estimation
with a mean and variance adjustment (WLSMV) because of the combinations of
categorical and continuous variables (Flora and Curran, 2004; Wirth and Edwards,
2007). In addition to evaluating the chi-square test statistic, overall goodness of fit was
evaluated using the following empirically supported fit indices: (a) the comparative fit
index (CFI), (b) the Tucker–Lewis Index (TLI), and (c) the root mean square error of
approximation (RMSEA; see Hu and Bentler, 1998, 1999 for a full review of these
indicators). Fit index cutoff values for well-fitting models have been suggested as
CFIN0.95, TLIN0.95, RMSEAb0.06 (Hu and Bentler, 1999).

Next, to test the study's hypotheses a comprehensive hypothesized two-tailed
structural model utilizing all of the variables in the current study was assessed (Fig. 1).
The proposed model had four observed variables (number of traumatic event
exposures, PTSD diagnosis, gender, and age) as well as two latent variables (substance
use behavior, and overall physical health). Predicted pathways are discussed above,
while controlling for the effects of sex and age. Residual error variances were fixed to
zero, and no paths were added/trimmed based on empirical results.

3. Results

3.1. Demographics

Of the 4954 participants, 57% (n=2845) were women. Age ranged
from 17 to 98 years (M=43.67, S.D.=16.43). The percentage of
participants who completed less than 12 years of education was 14.9%
(n=740), exactly 12 years of schoolwas 30.2% (n=1494), 13–15 years
of education was 30.4% (n=1504), and 16 years of education or more
was24.5% (n=1216).Nearly three-fourthsof the samplewasCaucasian
(n=3638, 73.4%) and the remaining respondents were African
American (n=632, 12.8%), Hispanic (n=448, 9%), and other
(n=236, 4.8%).

Physical 
Health

Problems

Substance 
Abuse

PTSD 
Diagnosis

AgeSex

.184*
.196*

.281*

.281*

.394*

.022*

.229* -.117* .681*

Number of
Traumatic

Event
Exposures

Fig. 1. Results of the Comprehensive Model. Path coefficients presented in the model are standardized. PTSD as a mediator of engaging in substance use behaviors and number of
traumatic events=0.077*. PTSD as a mediator of number of traumatic events and physical health=0.072*. * pb.01.
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3.2. Analysis

Prior to primary analysis (CFA and SEM), participants missing
substantial amounts of data (i.e., 4 or more items which is 20%) were
removed from consideration (n=7). For participants with nominal
amounts of missing data (1–3 items), maximum likelihood (ML)
estimation was used to estimate missing item-level data.

For both the CFA and SEMmodel results in the current study, there
were some models with mixed evidence for an adequate fit based on
the various fit indices. However, research suggests that RMSEA is
more reliable than CFI and TLI when utilizing large samples (Yu,
2002). Therefore, judgments about structural model fit primarily took
into consideration the RMSEA index. In addition, due to the large
sample size, most p values were significant. Therefore, effect size was
emphasized more than statistical significance.

3.3. Comprehensive structural model

The comprehensive structural equation model provided evidence
for an adequate fit as evidenced by the RMSEA statistic, although CFI
and TLI statistics were below desired cutoffs (but probably considered
a “reasonable” fit), χ2(88)=1098.573, pb0.001, χ2/d.f.=12.48,
CFI=0.91, TLI=0.90, RMSEA=0.05. All direct relationships were
significant and in the positive direction (Fig. 1). Number of distinct
traumatic events predicting poor physical health (when controlling
for PTSD, engagement in substance use behaviors, sex, and age)
represented a medium effect, ß=0.281, B=0.065, SE B=0.007,
p=b0.001. Number distinct traumatic events predicting substance
use behaviors (controlling for PTSD, poor physical health, sex, and
age) yielded a medium effect, ß=0.281, B=0.096, SE B=0.008,
p=b0.001. Number of distinct traumatic events predicting PTSD
yielded a medium effect, ß=0.394, B=0.163, SE B=0.010,
p=b0.001.

PTSD predicting poor physical health (controlling for substance
use behaviors, number of distinct traumatic events, age, and gender)
yielded a small effect, ß=0.184, B=0.102, SE B=0.023, p=b0.001.
PTSD predicting substance use behaviors (controlling for sex) yielded
a small effect, ß=0.196, B=0.162, SE B=0.028, p=b0.001. Finally,
substance use behaviors predicting poor physical health (controlling
for PTSD, number of distinct traumatic event exposure, age, and sex)
yielded a small effect, ß=0.022, B=0.015, SE B=0.021, pb0.001.

Of primary interest were the indirect relationships within the
model (tested using Sobel's test). Consistent with primary hypothesis
1, PTSD mediated the relationship between number of distinct
traumatic events and poor physical health (when controlling for sex
and age), albeit with a small effect, ß=0.072, B=0.017, SE B=0.004,
p=b0.001. Consistent with primary hypothesis 2, PTSD mediated the
relationship between number of distinct traumatic event exposure
and substance use behaviors when controlling for sex, with a small
effect found, ß=0.077, B=0.026, SE B=0.005, pb0.001. No other
indirect paths were significant, that is none of the secondary
hypotheses tested were supported.

4. Discussion

The purpose of the current study was to examine the relationship
among number of categorically different traumatic event exposures,
PTSD, substance use-health-risk behaviors, and self-reported physical
health problems while controlling for the effect of age on physical
health and the effect of sex on both physical health and substance use
behaviors.

The investigated direct relationships were all found to be significant
and in the positive direction. PTSD diagnosis modestly mediated the
relationship between number of distinct traumatic event exposures and
poor physical health, corroboratingprior research (e.g., Boscarino, 1997;
Golding, 1999; Campbell et al., 2002; Flett et al., 2002; Alvarez et al.,

2007), and theory (Schnurr and Jankowski, 1999; Green and Kimerling,
2004). PTSD also modestly mediated the relationship between number
of distinct traumatic event exposures and substance use behaviors.
Therefore, statistical results corroborated previous research (e.g.,
Stewart, 1996; Epstein et al., 1998; Walker et al., 1999; Kendler et al.,
2000; Zlotnick et al., 2006), and theory (Schnurr and Jankowski, 1999;
Rheingold et al., 2004). However, in both of these analyses the indirect
effect wasmodest and; therefore, PTSD as a potential mediator was not
completely reliable, providing limited support for past theory (Schnurr
and Jankowski, 1999; Schnurr and Green, 2004). The lack of mediation
could bedue to our limited examination of health problems and that the
sample may have been relatively healthy.

All other indirect paths in the comprehensive model involved
substance use behaviors as a mediator and were not significant. This
was in contrast to the secondary hypotheses. The current study's
finding that engagement in substance use behavior did not mediate
the relationships between PTSD diagnosis and physical health is in
contrast to previous theory (Schnurr and Jankowski, 1999; Schnurr
and Green, 2004). However, Ford and colleagues (2004) tested a
similar model and found that direct and indirect pathways involving
health-risk behaviors (i.e., alcohol use and tobacco smoking) did not
add to their model and was, therefore, removed from the model. In
addition, Schnurr and Spiro (1999) found that smoking did not
mediate the relationship between PTSD symptoms and poor physical
health. Both studies had a traumatic event exposure variable in their
model. Of note, the authors initially tested subsets of the current
comprehensive model and when only PTSD, substance use behaviors,
and poor physical health were evaluated, substance-use behaviors
modestly mediated the relationship between PTSD and poor physical
health. However, when the authors then controlled for number of
traumatic events (i.e., within the comprehensive model), this
relationship became non-significant. Therefore, these previous re-
search findings are congruent with the current study's findings and
suggest that future research needs to evaluate health-risk behaviors
as a mediator of PTSD and poor physical health, especially when
traumatic event exposure is included in the model.

In the current study, the lack of an indirect pathway may be due to
number of traumatic events having a moderate direct relationship with
physical health problems. When accounting for PTSD and traumatic
event exposure, substance use behaviors had a small direct relationship
with poor physical health. Therefore, when controlling for traumatic
event exposure, the relationship between substance abuse behaviors
and physical health is reduced. This, in turn, may reduce the mediating
role of substance use behaviors. Another possible explanation is that
the specific substance use behaviors analyzed may not map well onto
their potential health illness consequences based on the items we
utilized or had access to in the NCS-R dataset. By matching specific
illnesses to specific behaviors (e.g., evaluating smoking behavior and
utilizing lung cancer as a health variable), substance use behaviors as a
mediating variable may be more apparent.

The current study also found only modest effect sizes for PTSD as a
mediator of the relationship between number of distinct traumatic
event exposures and poor physical health as well as PTSD as a
mediator of the relationship between number of distinct traumatic
event exposures and substance use behaviors. Due to the smaller
effect sizes, with such a large sample size, this study found limited
support for the behavioral portion of Schnurr and Jankowski's (1999)
model.

4.1. Limitations and future direction

The current study utilized a preexisting database resulting in some
limitations. In addition, the current study only examined the number
of categorically different traumatic events rather than number of
instances or characteristics of each traumatic event. Current findings
also rested on PTSD diagnosis rather than symptom severity. PTSD
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diagnosis was evaluated as a dichotomous rather than continuous
variable of latent factors because only the small proportion of the
sample meeting PTSD's criterion A2 had PTSD ratings. Other papers
using the NCS-R have examined the latent structure of PTSD (Elhai
et al., 2008, 2009). Evaluating variables as dichotomous or continuous
can affect results and it is unknownwhether the results in the current
study would have been similar if coding were different (MacCallum
et al., 2002). In addition, the timing of the different variables is unable
to be distinguished such that it is unknown if substance use behaviors
preceded the traumatic event and therefore, causation is difficult to
discern. The current paper utilized self-reported physical health
rather than more objective means (e.g., documentation from a
doctor), which may be less accurate as people might incorrectly
deny or acknowledge having a certain physical ailment.

In addition, the current study did not evaluate other mechanisms
in which PTSD may lead to poor physical health as proposed in
Schnurr and Jankowski's (1999) model. Such proposed mechanisms
of PTSD (Schnurr and Green, 2004) include psychological changes
(e.g., emotional regulation), attentional (e.g., symptom perception),
and biological (immune functioning). Future research should include
these other mechanisms in order to evaluate Schnurr and Jankowski's
(1999) full proposed model. In addition, similar models such as PTSD
as a direct or indirect (e.g., through substance abuse) mediator of the
relationship between trauma and psychological variables (Mueser
et al., 2002) or health-risk behaviors (e.g., drinking alcohol) as a
possible mediator of trauma exposure and PTSD severity (e.g., O'Hare
et al., 2010), should be further evaluated to better understand the
relationships between these variables.

4.2. Clinical implications

The current study provides support for the idea that as individuals
are exposed to a greater number of distinct traumatic events, they
become more likely to experience poor physical health and engage in
substance use behaviors. Clinicians should regularly screen and
monitor engagement in substance use behaviors so that prompt
appropriate treatment referrals can occur. Clinical foci may include
preventative interventions aimed at reducing the likelihood of
engagement in substance abuse behaviors and education about the
relationship between traumatic event exposure and PTSD with poor
physical health.

Disclosure statement

The authors did not obtain funding for this study.
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