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Objective: Although symptoms of posttraumatic stress disorder (PTSD) are common following exposure
to a traumatic event, most people who experience trauma do not develop PTSD. Thus, the identification
of risk factors that may interact with trauma exposure to confer vulnerability for the development of
PTSD may highlight important targets for prevention and treatment. Recent research suggests that sleep
disturbance amplifies the effect of maladaptive emotional processes on PTSD symptom severity.
However, no study to date has examined the impact of sleep disturbance, such as insomnia symptoms,
on the relationship between trauma exposure severity and specific PTSD symptom clusters. Method: The
present study examined insomnia symptoms as a potential moderator of the relationship between trauma
exposure severity and specific PTSD symptom clusters among combat exposed veterans (N � 72).
Results: Results revealed large associations between insomnia symptoms and PTSD symptom clusters,
small to moderate associations between combat trauma severity and PTSD symptom clusters, and a
significant interaction between insomnia symptoms and combat exposure to predict reexperiencing, but
not avoidance or arousal, symptoms of PTSD. Conclusion: These findings suggest that poor sleep may
be one risk context in which trauma exposure results in the development of reexperiencing symptoms of
PTSD. The implications of these findings for the development and maintenance of reexperiencing
symptoms of PTSD are discussed.

Clinical Impact Statement
Re-experiencing symptoms of PTSD are highest among those with high insomnia symptoms and high
trauma severity. Healthy sleep may play a protective role against the effects of trauma exposure.
Insomnia may be an important target for PTSD intervention.

Keywords: sleep, insomnia, PTSD, trauma, reexperiencing

Posttraumatic stress disorder (PTSD) is a prolonged maladap-
tive response to a traumatic event and is characterized by intrusive
thoughts related to the event, avoidance of reminders of the event,
negative mood and cognitions, and heightened arousal and reac-
tivity (American Psychiatric Association, 2013). Importantly, the
majority of individuals who experience trauma do not develop
PTSD (Kessler et al., 2005), which suggests the presence of certain
vulnerability factors that increase the likelihood of developing
PTSD following a trauma. Such risk factors include pretrauma
intelligence (Macklin et al., 1998), lack of social support, history
of psychopathology, and childhood abuse (Brewin, Andrews, &
Valentine, 2000). Importantly, these factors do not account for all
of the variance in predicting the development of PTSD and/or

PTSD symptom severity (Perkonigg, Kessler, Storz, & Wittchen,
2000). Further, the effects of these risk factors often varies as a
function of the population in question (Brewin et al., 2000). Thus,
a thorough understanding of such risk factors, as well as when and
for whom a risk factor is predictive, is critical to the prevention and
treatment of PTSD.

Although trauma severity has traditionally been conceptualized
as a robust risk factor for PTSD, there is mixed evidence for such
a relationship between trauma severity and PTSD. For example,
although some studies indicate that increased exposure to trauma is
linked to PTSD symptom severity (Breslau, Chilcoat, Kessler, &
Davis, 1999; Rosenberg et al., 2014), others have found no such
effect (Kaysen, Rosen, Bowman, & Resick, 2010). Likewise,
trauma severity has not emerged as a robust predictor of PTSD
symptom severity. For example, several studies have found no
relationship between trauma severity and PTSD symptom severity
(Maercker, Beauducel, & Schützwohl, 2000; Schnyder, Moergeli,
Klaghofer, & Buddeberg, 2001) or PTSD diagnosis (Haagsma et
al., 2012), and studies finding evidence for such a relationship
indicate that this link is relatively weak (Fincham, Altes, Stein, &
Seedat, 2009; but also see Brewin et al., 2000). Thus, trauma
severity may not be a reliable indicator of subsequent PTSD
symptoms. However, trauma severity has been more consistently
linked to PTSD symptom severity among veteran populations
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(Brewin et al., 2000; Jakob, Lamp, Rauch, Smith, & Buchholz,
2017). Given the inconsistent links between trauma severity and
PTSD symptoms among varying populations, additional research
is necessary to identify factors that may impact this relationship in
veterans.

The mixed evidence for a link between trauma severity and
PTSD has led to a growing body of research attempting to identify
processes that may moderate the impact of trauma exposure on
PTSD symptoms. A moderator is a variable that affects the direc-
tion or strength of the relationship between a predictor and an
outcome (Baron & Kenny, 1986). In the context of PTSD, mod-
erator variables provide information on when and/or for whom a
risk factor may be an important predictor of PTSD. For example,
gender is only a significant risk factor for PTSD among civilian,
but not military, samples, and age at trauma exposure is a stronger
predictor of PTSD among men (Brewin et al., 2000). Thus, iden-
tification of moderator variables provides critical information
about the nature of the relationship between risk factors and PTSD.
Indeed, recent evidence suggests that certain moderator variables
impact the relationship between trauma severity and PTSD. For
example, among North Korean refugees, trauma exposure is asso-
ciated with increased PTSD symptoms among those with high
levels of alexithymia, or difficulty identifying and expressing
emotion (Park et al., 2015). Similarly, among firefighters, trauma
exposure is associated with PTSD symptoms among those with
low emotion regulation flexibility (Levy-Gigi et al., 2016). Thus,
certain psychosocial processes may serve as vulnerability factors
that interact with trauma exposure to predict varying levels of
PTSD symptom severity.

Sleep disturbance, including insomnia symptoms, has received
increasing attention as a process that may be important to under-
standing PTSD (Cox, Tuck, & Olatunji, 2017; Harvey, Jones, &
Schmidt, 2003). Indeed, considerable evidence suggests that in-
creased sleep disturbance and insomnia symptoms are associated
with increased PTSD symptom severity (Neylan et al., 1998;
Plumb, Peachey, & Zelman, 2014), and pre- and posttrauma insomnia
symptoms prospectively predict PTSD symptoms (Gehrman et al.,
2013; Wright et al., 2011). Further, recent evidence suggests that sleep
interventions improve PTSD symptoms (Talbot et al., 2014), and
reductions in insomnia symptoms predict decreased PTSD symptoms
(Galovski et al., 2016). These findings suggest that insomnia symp-
toms may have a synergistic association with PTSD symptoms, in
which one influences the other. Similarly, combat trauma severity is
moderately associated with sleep disturbance among veterans (Plumb
et al., 2014), and veterans with increased combat trauma exposure
report shorter sleep duration (Swinkels, Ulmer, Beckham, Buse, &
Calhoun, 2013). These findings suggest that insomnia symptoms,
trauma severity, and their relationship may have important implica-
tions for the development of PTSD symptoms.

Recent findings suggest that sleep problems may amplify the
effect of maladaptive psychological processes on PTSD symp-
toms. For example, sleep-related disturbances moderate the effect
of anxiety sensitivity and emotion regulation difficulties on PTSD
symptoms (Babson, Boden, Woodward, Alvarez, & Bonn-Miller,
2013; Short, Raines, Oglesby, Zvolensky, & Schmidt, 2014), as
well as the effect of trauma threat salience on PTSD symptoms
(Grossman et al., 2016). However, no study to date has examined
the effect of insomnia symptoms on the relationship between
trauma exposure and PTSD symptom severity. Moreover, previous

research has largely focused on the relationship between sleep
disturbance and global PTSD symptoms, and few studies have
examined the relationship between insomnia symptoms and spe-
cific PTSD symptom clusters. Examination of such specificity is
supported by findings suggesting that PTSD symptom clusters
have divergent predictors. For example, neuroticism is linked to
arousal and avoidance but not to reexperiencing symptoms (En-
gelhard, van den Hout, & Kindt, 2003), and facets of anxiety
sensitivity are differentially linked to various PTSD symptom
clusters (Fetzner, Collimore, Carleton, & Asmundson, 2012). Al-
though few studies have examined the relationships between in-
somnia symptoms and specific PTSD symptoms, one study found
that nightmares, a reexperiencing symptom, are associated with
sleep disturbance (Habukawa, Uchimura, Maeda, Kotorii, &
Maeda, 2007), and another study found reexperiencing symptoms
to be most consistently associated with various aspects of sleep
disturbance (Babson, Blonigen, Boden, Drescher, & Bonn-Miller,
2012). However, no study to date has examined the interaction
between trauma exposure severity and insomnia symptoms in the
prediction of specific PTSD symptom clusters. Such an examina-
tion may provide important information about the way in which
sleep disturbance may amplify the effects of trauma exposure.

Accordingly, the present study examined the relationships be-
tween combat trauma exposure severity (i.e., degree of exposure to
trauma independent of psychological response), insomnia symp-
toms, and PTSD symptoms. Given the negative impact of sleep
disturbance across physiological (Omisade, Buxton, & Rusak,
2010), cognitive (Harrison & Horne, 2000), and emotional (Minkel
et al., 2012) function, it was hypothesized that insomnia symptoms
would moderate the effect of trauma severity on PTSD symptoms,
such that those with high trauma exposure and high insomnia
symptoms would report the highest levels of PTSD symptoms.
Given previous research suggesting that sleep disturbance may be
more strongly associated with reexperiencing symptoms of PTSD
relative to other symptoms (Habukawa et al., 2007), it was pre-
dicted that the interaction of insomnia symptoms and trauma
exposure would be more robustly associated with reexperiencing,
relative to avoidance and arousal, symptoms of PTSD.

Method

Participants

The present study included a sample of combat-exposed veterans
(N � 72) from Operation Enduring Freedom and Operation Iraqi
Freedom. The sample was 89% male with a mean age of 31.97 years,
and 29.2% met criteria for PTSD. The racial composition was as
follows: African American (12.5%), Caucasian (77.8%), Hispanic/
Latino (6.9%), multiethnic (1.4%), and other (1.4%). The majority of
participants were married (63.9%), and the average level of educa-
tional attainment was partial college (47.2%).

Participants were recruited from the community through advertise-
ments for veterans who had been exposed to combat-related trauma.
Interested veterans were screened for combat-related trauma exposure
through the Combat Exposure Scale (CES; Keane et al., 1989) and the
PTSD module of the Mini International Neuropsychiatric Interview
(MINI; Sheehan et al., 1998). The MINI is a structured diagnostic
interview that assesses 17 disorders in the Diagnostic and Statistical
Manual of Mental Disorders (4th ed.; DSM–IV; American Psychiatric
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Association [APA], 1994). Veterans who endorsed exposure to a
traumatic event were prompted to briefly describe the trauma to
ensure combat-related trauma exposure. Only veterans who endorsed
a traumatic event and combat exposure were included in the study.
Diagnostic status was assessed with the MINI (Sheehan et al., 1998),
which was conducted by a research assistant with a bachelor’s degree
in psychology who was trained and supervised by a licensed clinical
psychologist. Participants with and without PTSD were included.
Exclusion criteria for the present study included a diagnosis of bipolar
disorder, intellectual disability, psychosis, attention-deficit hyperac-
tivity disorder, developmental disorder, and/or current or past neuro-
logical disease. All participants had to show a military ID to ensure
trauma was combat-related prior to study participation.

Measures

The Beck Depression Inventory-II (BDI; Beck, Steer, & Brown,
1996) is a 21-item self-report measure of symptoms of depression
in the last 2 weeks. Items on the BDI consist of a list of four
statements with increasing severity, and higher scores indicate
increased depressive symptoms. Total score on the BDI is obtained
by calculating the sum of the 21 items. In the present study, the
item regarding suicide was not utilized. The BDI had good internal
consistency in the present sample (� � .91).

The CES (Keane et al., 1989) is a seven-item self-report
measure of the severity of experienced combat events. Items are
rated on degree of frequency, duration, and/or amount of loss
corresponding to a given combat event, and higher scores
indicate more severe combat exposure. Total score on the CES
is obtained by calculating the weighted sum of the seven items.
The CES demonstrated adequate internal consistency in the
present study (� � .78).

The Insomnia Severity Index (ISI; Bastien, Vallières, & Morin,
2001) is a seven-item self-report measure of insomnia symptoms
over the past 2 weeks, and is used to detect cases of insomnia and
assess treatment response. Items on the ISI are rated on a Likert
scale from 1 (none) to 4 (very severe), and higher scores indicate
a higher severity of insomnia. The ISI demonstrated good internal
consistency in the present sample (� � .93).

The PTSD Checklist (Weathers, Litz, Herman, Huska, & Keane,
1993) is a 17-item self-report measure of DSM–IV (APA, 1994)
PTSD symptoms in the past month (“Repeated, disturbing mem-
ories, thoughts, or images of a stressful experience from the
past?”). Items are rated on a Likert scale from 1 (not at all) to 5
(extremely), and higher scores indicate more severe PTSD symp-
toms. Reexperiencing, Avoidance, and Arousal symptoms sub-
scale scores were obtained by calculating the sum of items within
each symptom cluster. Items related to sleep disturbance and
nightmares were excluded from subscale scores. The Reexperienc-
ing (� � .87), Avoidance (� � .88), and Arousal (� � .78)
symptoms subscales demonstrated adequate internal consistency in
the present sample.

Procedure

All participants completed a written informed consent approved
by the Vanderbilt Institutional Review Board, which was obtained
by a trained research assistant before the study. Participants com-
pleted the diagnostic interview and were then seated at a computer
in a standard laboratory room where they completed the measures.

Results

All data were analyzed using SPSS 23. Three moderation anal-
yses using the PROCESS macro for SPSS (Hayes, 2013) were
conducted to determine whether insomnia symptoms moderated
the effect of combat exposure severity on reexperiencing, avoid-
ance, and arousal symptoms of PTSD, respectively.1 Predictor
variables were mean-centered prior to analysis. Significant inter-
actions were probed with both a simple slopes analysis (Aiken &
West, 1991) and regions of significance analysis using the
Johnson-Neyman technique (Johnson & Neyman, 1936).

Descriptive Statistics and Associations Between
Study Variables

As shown in Table 1, all study variables were significantly
correlated. Large, positive associations were found between in-
somnia symptoms and PTSD symptom clusters. Small to medium
positive associations were found between combat exposure sever-
ity and PTSD symptom clusters. A small positive association was
found between trauma exposure and insomnia symptoms. Severity
of insomnia symptoms in the present sample is consistent with
previous research utilizing the ISI with combat-exposed veterans
(Pigeon, Campbell, Possemato, & Ouimette, 2013).

Simple Effects on PTSD Symptoms

As shown in Table 2, there was a significant simple effect of
insomnia symptoms on reexperiencing, � � .35, t � 7.56, p �
.001, 95% CI [.26, .44], avoidance, � � .58, t � 7.22, p � .001,
95% CI [.42, .74], and arousal, � � .40, t � 9.75, p � .001, 95%
CI [.32, .48], symptoms, indicating that increased insomnia symp-
toms predict increased levels of all three PTSD symptoms clusters
at average levels of trauma exposure. In contrast, there were no
simple effects of trauma exposure on any PTSD symptom cluster,
indicating no relationship between trauma exposure and PTSD
symptoms at average levels of insomnia symptoms.

Interactive Effects on Reexperiencing PTSD Symptoms

As shown in Table 2, there was a significant interaction between
combat exposure severity and insomnia symptoms to predict re-
experiencing symptoms, �R2 � .05, F � 5.23, p � .05. Simple
effects analysis revealed that there was not a significant relation-
ship between combat exposure severity and reexperiencing symp-
toms at low or moderate levels of insomnia symptoms. In contrast,
the relationship between combat exposure severity and reexperi-
encing symptoms was significant at high levels of insomnia symp-
toms, � � .14, t � 2.71, p � .01, 95% CI [.04, .24], suggesting that
the effect of combat exposure severity on reexperiencing symp-
toms increases with heightened levels of insomnia symptoms (see
Figure 1). A regions of significance analysis identified 3.83 on the
ISI as the point at which the effect of combat exposure severity on
reexperiencing symptoms becomes significant. That is, at levels of
insomnia symptoms lower than 3.83, there is no effect of combat

1 Given links between study variables and depression (Koffel et al.,
2013), all models were also estimated with depression included as a
covariate, which did not affect the pattern of interaction results.
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exposure severity; however, at levels of insomnia symptoms
higher than 3.83, reexperiencing symptoms increase with higher
severity of combat exposure.

Interactive Effects on Avoidance PTSD Symptoms

As shown in Table 2, the interaction between combat exposure
severity and insomnia symptoms to predict avoidance symptoms
was not significant.

Interactive Effects on Arousal PTSD Symptoms

As shown in Table 2, the interaction between combat exposure
severity and insomnia symptoms to predict arousal symptoms was
not significant.

Discussion

The present findings indicate that insomnia symptoms moderate
the effect of trauma exposure on reexperiencing PTSD symptom
severity, such that those with high levels of trauma exposure and
insomnia symptoms report the highest levels of reexperiencing
symptoms. This finding is consistent with previous research sug-

gesting an amplifying effect of insomnia symptoms on factors
related to PTSD (Short et al., 2014). Sleep disturbance is known to
negatively affect multisystem processes that may be relevant to
PTSD, such as cortisol secretion (Abell, Shipley, Ferrie, Kivimäki,
& Kumari, 2016), memory consolidation (Diekelmann, Wilhelm,
& Born, 2009), and appraisal of stress (Minkel et al., 2012). The
downstream effects of insomnia symptoms may culminate in a
multisystem diathesis that amplifies the impact of a stressor (i.e.,
trauma exposure) on symptoms of PTSD, particularly reexperienc-
ing symptoms. Importantly, at low levels of insomnia symptoms,
there was no relationship between trauma exposure and reexperi-
encing symptoms. This result suggests that healthy sleep may
serve a protective function in the context of PTSD. That is, healthy
sleep may buffer the impact of trauma exposure, such that those
with healthy sleep experience fewer reexperiencing symptoms.

Table 1
Descriptive Statistics and Correlations for Study Measures
(N � 72)

Measures 1 2 3 4 5

1. ISI —
2. CES .25� —
3. PCL–Reexperiencing .70�� .28�� —
4. PCL–Avoid .67�� .34�� .76�� —
5. PCL–Arousal .78�� .29�� .75�� .78�� —
Mean 12.13 20.09 9.03 14.93 9.68
SD 7.36 8.78 3.86 6.73 3.87
Range 0–27 3–37 4–20 7–31 4–20

Note. ISI � Insomnia Severity Index; CES � Combat Exposure Scale;
PCL–Reexperiencing � PTSD Checklist, Reexperiencing subscale; PCL–
Avoid � PTSD Checklist, Avoidance subscale; PCL–Arousal � PTSD
Checklist, Arousal subscale.
� p � .05. �� p � .01.

Table 2
Unstandardized Model Coefficients for the Hypothesized Moderations Predicting Reexperiencing, Avoidance, and Arousal PTSD
Symptoms (N � 72)

Predictor

Outcome

Y1 (PCL–Reexperiencing) Y2 (PCL–Avoid) Y3 (PCL–Arousal)

Coeff. SE p Coeff. SE p Coeff. SE p

X (CES) .02 .05 .61 .11 .08 .16 .03 .04 .37
M (ISI) .35 .05 �.001 .58 .08 �.001 .40 .04 �.001
CES � ISI .02 .01 .03 .01 .01 .20 .01 .01 .19
�R2 .05 .03 .01 .20 .01 .19
Constant 8.78 .33 �.001 14.70 .60 �.001 9.57 .32 �.001

R2 � .55 R2 � .50 R2 � .63
F(3, 68) � 22.08, p � .001 F(3, 68) � 20.00, p � .001 F(3, 68) � 41.66, p � .001

Note. PTSD � posttraumatic stress disorder; PCL–Reexperiencing � PTSD Checklist, Reexperiencing subscale; PCL–Avoid � PTSD Checklist,
Avoidance subscale; PCL–Arousal � PTSD Checklist, Arousal subscale; Coeff. � coefficient; SE � standard error; CES � Combat Exposure Scale; ISI �
Insomnia Severity Index.

Figure 1. Simple regression slopes of levels of combat exposure severity
predicting reexperiencing PTSD symptoms at levels of insomnia symp-
toms. Low, moderate, and high levels of insomnia symptoms and combat
exposure represent the mean �1 standard deviation following mean cen-
tering. PTSD � posttraumatic stress disorder.
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Consistent with previous research (Schnyder et al., 2001), se-
verity of trauma exposure was not observed to be a reliable
indicator of PTSD symptoms after accounting for insomnia symp-
toms. Indeed, in all three models, insomnia symptoms emerged as
a consistent predictor of PTSD symptoms, whereas trauma expo-
sure did not (see Table 2). Insomnia symptoms may reflect a
prolonged stress response to a traumatic event that is a more
proximal predictor of PTSD symptoms. That is, given the numer-
ous downstream consequences of poor sleep (Dinges et al., 1997;
Harrison & Horne, 2000), one’s level of insomnia symptoms may
provide more information about the current psychobiological state
of the individual. Alternatively, pretrauma insomnia symptoms
may create a diathesis for the development of PTSD that is
expressed upon trauma exposure. Indeed, recent findings indicate
that pretrauma exposure sleep disturbance, including insomnia
symptoms, predicts posttrauma PTSD (Koffel, Polusny, Arbisi, &
Erbes, 2013; Wright et al., 2011). Such a diathesis may be a
stronger predictor of PTSD than trauma exposure alone. These
results provide further evidence for the weak link between trauma
exposure severity and PTSD symptoms, as well as the importance
of considering the role of sleep in the presentation of PTSD.

The present findings also suggest that insomnia symptoms am-
plify the effect of trauma exposure on reexperiencing symptoms
but not on avoidance or arousal symptoms. This finding is a partial
replication of previous studies indicating a relationship between
sleep disturbance and reexperiencing symptoms (Babson et al.,
2012; Habukawa et al., 2007). Moreover, the unique interaction
between trauma, sleep, and reexperiencing symptoms is consistent
with extant research on the role of sleep in memory consolidation.
Sleep is known to be important for the efficient consolidation of
memory, including emotional memories (Goldstein & Walker,
2014). Indeed, following fear conditioning, healthy sleep is linked
to enhanced discrimination between fearful and nonfearful stimuli
(Menz et al., 2013), efficient extinction of fear (Spoormaker et al.,
2012), and effective detection of environments in which fear is
adaptive (Pace-Schott et al., 2009). Thus, poor sleep may enhance
the effect of trauma exposure by impairing efficient and adaptive
consolidation of trauma-related memories, which, in turn, may
result in increased reexperiencing symptoms, such as intrusive
memories of the event and excessive physical reactions despite an
objectively safe environment.

An important question raised by the finding that insomnia
symptoms moderate the impact of trauma exposure severity on
reexperiencing symptoms is that of temporal precedence. That is,
is the evident interaction a function of a pretrauma diathesis (poor
sleep prior to trauma exposure as a risk factor) or posttrauma
symptoms (trauma exposure disrupts sleep)? Recent findings on
sleep in PTSD suggest that both pre- and posttrauma sleep distur-
bance may impact subsequent PTSD symptoms (Koffel et al.,
2013; Pigeon et al., 2013). Thus, it may be the case that insomnia
symptoms prior to trauma exposure represent a diathesis that is
expressed upon exposure to a traumatic event, which then leads to
increased insomnia symptoms that, in turn, may amplify maladap-
tive psychological responses to trauma (Cox et al., 2017). Impor-
tantly, the cross-sectional nature of the present design cannot speak
to the causal ordering of the study variables. However, given that
previous research indicates a role of sleep disturbance before and
after trauma in the development of PTSD symptoms (Cox et al.,
2017; Germain, Buysse, & Nofzinger, 2008), the present study

offers important specificity as to how trauma exposure and insom-
nia symptoms may interact to predict some PTSD symptoms (i.e.,
reexperiencing) and not others.

The present findings may also have important implications for
the treatment of PTSD. Specifically, these results suggest that
treatments that target insomnia symptoms may be effective at
reducing reexperiencing symptoms. This interpretation is consis-
tent with recent evidence suggesting that reductions in sleep dis-
turbance and PTSD symptoms co-occur across multiple forms of
treatment (Haynes et al., 2016; Lommen et al., 2016), and treat-
ments specifically targeting sleep are effective at reducing symp-
toms of PTSD (Talbot et al., 2014). The present findings are
especially important given evidence suggesting that residual in-
somnia symptoms are highly prevalent following PTSD treatment
(Pruiksma et al., 2016). However, additional research is necessary
to identify whether targeting sleep in the treatment of PTSD has
specific ameliorating effects for reexperiencing symptoms.

The present study is the first to highlight that insomnia symp-
toms moderate the effect of trauma exposure on reexperiencing
symptoms but not avoidance or hyperarousal symptoms. Though
these findings are an important first step in delineating the impact
of sleep on specific PTSD symptoms, these results must be con-
sidered in light of the study limitations. As previously stated, the
cross-sectional design precludes causal interpretation. Future rep-
lications utilizing prospective designs are necessary to determine
whether insomnia symptoms function as a risk or compounding
factor in the development of PTSD. Second, insomnia symptoms
were measured subjectively, which limits the ability to determine
whether the present interaction is a result of neurocognitive con-
sequences of sleep loss or the perception of poor sleep. Subsequent
research should utilize multimethod designs to better understand
how poor sleep impacts the relationship between trauma exposure
and reexperiencing symptoms. Third, the sample size is relatively
small, and future replication studies should utilize larger samples.
Fourth, the present study utilized DSM–IV (APA, 1994) criteria for
PTSD. Though the intrusion symptoms cluster in the fifth edition
of the DSM (APA, 2013) largely replicates the DSM–IV reexperi-
encing cluster, replication of these results using current diagnostic
criteria is necessary. Finally, the present sample was almost en-
tirely male, which limits the ability to generalize these results
across genders. Given recent evidence highlighting gender differ-
ences in sleep disturbance among those with PTSD (Kobayashi &
Delahanty, 2013), future research should assess for gender differ-
ences in the present finding. Research along these lines that cap-
italize on longitudinal and multimethod designs may more pre-
cisely characterize the effects of insomnia symptoms on the
relationship between trauma exposure and PTSD.
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