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Abstract 

This research included a small-scale randomized, controlled trial of IRT (Imagery 

Rehearsal Therapy) with a sample of military veterans receiving treatment for PTSD from the 

VAMC in Huntington, WV.  Domains assessed included nightmare severity, posttraumatic 

cognition, general sleep quality, and PTSD symptom severity. The intended purposes were to 

evaluate the relative contribution of the imagery rehearsal and rescripting component of IRT 

intervention in isolation from the sleep hygiene component, to assess fluctuations in symptoms 

across time, and to assess any relative contribution of control appraisals in outcomes.  Due to an 

unexpectedly small sample size, no definitive conclusions can be drawn from the results. 

However, general trends in participants’ symptom fluctuations across time are described, as well 

as considerations for factors that likely influenced these outcomes.  
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The Relationship Between Imagery Rehearsal Therapy for Posttraumatic Nightmares and 

Control Appraisals 

In addition to symptoms of heightened arousal, intrusive thoughts, avoidance of stimuli 

that trigger memory of the traumatic event, and general sleep disturbance, approximately 70% of 

individuals with Posttraumatic Stress Disorder (PTSD) experience chronic nightmares, and 

roughly half of those nightmares are exact replications of the traumatic event (Wittmann, 

Schredl, & Kramer, 2006). Even following the successful completion of trauma-focused 

treatments, such as prolonged exposure or cognitive processing therapy, many individuals with 

PTSD continue to struggle with posttraumatic nightmares. Imagery Rehearsal Therapy (IRT) is a 

therapeutic intervention focused on altering imagery. IRT is used for the alleviation of 

posttraumatic nightmares, and involves the trauma survivor recalling the nightmare in vivid, 

explicit terms, and gradually “rewriting” the nightmare into less threatening content. Some of the 

most remarkable effects of IRT involve the reduction in frequency and severity of nightmares 

(the target symptom being addressed by this intervention). In addition, the alleviation of other 

posttraumatic symptoms frequently experienced by individuals with PTSD is also documented 

after completion of IRT. Gaining understanding of the relationship between IRT and control 

appraisals of control (referring to an individuals’ sense of self-efficacy to address stressors, and 

perception of the world as generally “safe” or relatively “threatening”) in trauma survivors will 

expand practitioners’ insight into evidence-based treatments for trauma survivors and enhance 

their ability to effectively treat the distressing symptoms experienced by people who are affected 

by PTSD.   

Although there is evidence that IRT serves to alleviate the frequency and severity of 

nightmares and relieve additional trauma symptoms for many people, little is known about the 
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mechanisms of action (Moore & Krakow, 2010). One possibility that may explain these 

improvements is that IRT leads to a modification in cognitive factors that are associated with 

PTSD symptomology. Specifically, the aforementioned cognitive factors refer to the amount of 

control an individual perceives about a given situation, and may contribute to the degree to 

which posttraumatic symptoms are maintained or reduced. Although the reasons for this 

reduction of symptoms that are not directly nightmare-related are not well understood, they may 

be partially accounted for by an adjustment in the trauma survivor’s perceptions of control. 

Locus of control (LOC) has been noted as a predictor of therapeutic efficacy and 

treatment outcomes (Baker, 1979). Additionally, externalized LOC has been documented as 

positively correlating with the severity of trauma symptoms for individuals with Posttraumatic 

Stress Disorder (Noon, 1996). Threat appraisals—including appraisals involving the self as 

incapable of handling adverse situations, and the world as threatening—have been suggested as 

contributing factors in the anxiety response for individuals with PTSD (Epstein, 1991). It is 

possible that IRT assists individuals in establishing a perception of control over disturbing 

dreams that leads to a sense of control over other areas of their life over time. Failure to gain 

understanding into the efficacy of psychotherapeutic interventions costs the profession and 

individuals served by mental health practitioners’ valuable time, subjective distress, financial 

resources, and frustration.  

Posttraumatic Stress Disorder (PTSD) 

Anxiety is commonly regarded as a normal state of arousal that results from anticipation 

of threat or danger, and serves the adaptive function of raising awareness of internal and external 

threats so that they may be addressed or avoided by the individual experiencing a state of 

anxiety. However, there are many individuals who experience anxiety that is debilitating, 
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distressing, and contextually inappropriate. Anxiety disorders are some of the most common 

symptom presentations for Americans. In fact, approximately 10.6-16.6% of people meet criteria 

for an anxiety disorder at some point in their lives (Somers, Goldner, Waraich, & Hsu, 2006).  Of 

those who are diagnosed with anxiety disorders, some experience PTSD—an anxiety disorder 

that develops in reaction to exposure to a traumatic event, characterized by distressing and 

disruptive symptoms that can last a lifetime.  

According to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, 

Text Revision (DSM-IV TR) the following criteria are present when individuals have PTSD. 

First, the individual experienced a traumatic event, where they were exposed to an event that was 

highly threatening and they responded with intense feelings of fear, hopelessness, or horror. 

Second, the individual reexperiences the traumatic event in one or more ways, including 

intrusive recollections of the event, recurrent nightmares, feeling as if the event were recurring, 

experiencing intense psychological distress when exposed to cues that remind them of the event, 

and physiological reactivity to cues that are associated with the event. Third, the individual 

persistently avoids stimuli associated with the event and experiences reduced general 

responsiveness following the traumatic event. These symptoms may manifest as efforts to avoid 

cues that are reminiscent of the trauma, such as thoughts, feelings, places, or people associated 

with the trauma, failure to remember aspects of the trauma, significantly reduced interest in 

important activities, feelings of detachment from significant others, restricted affect, and having 

a sense of a foreshortened future. Fourth, the individual experiences persistent symptoms of 

heightened arousal, such as sleep disturbance, irritability, poor concentration, hypervigilance, 

and an exaggerated startle response. To meet diagnostic criteria for PTSD, these symptoms must 
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have duration exceeding one month and the disturbances must cause clinically significant 

distress or impairment (American Psychiatric Association, 2000). 

Although PTSD affects a relatively small portion of the general population, the distress 

experienced by those affected can be extreme. The symptom constellation of PTSD can elicit 

lifelong, detrimental effects for those who develop the disorder via a pattern of ineffectual 

coping strategies, chronic anxiety, sleep disturbance, and other distressing experiences. A few 

populations are disproportionately affected by PTSD, such as combat veterans, survivors of 

natural disasters, and rape survivors (American Psychiatric Association, 2000). People who 

develop PTSD carry the burden of constant reminders of their traumatic experience, paired with 

distressing psychological and physiological reactivity to those reminders. The disorder affects 

multiple dimensions of daily life, including sleep quality, emotional wellbeing, interpersonal 

relationships, subjective sense of security, and ability to function in work and school settings 

(American Psychiatric Association, 2000).  

 Sleep disturbance and nightmares in PTSD. PTSD can develop in reaction to events 

that are extremely negative, uncontrollable, and sudden, and the resulting symptoms are highly 

distressing for individuals afflicted with the disorder (Carlson & Dalenberg, 2000). Of the 

symptoms identified by the DSM-IV TR as diagnostic criteria for the disorder, “sleep 

disturbance” encompasses a set of symptoms frequently experienced by individuals with PTSD 

that can be severely disruptive to their general functioning. Sleep disturbances can include a 

combination of primary insomnia, middle insomnia (awakening during the course of the night), 

nightmares, and lack of nocturnal behavioral inhibition (including combinations of tossing, 

turning, kicking, and other unintended motor movements while sleeping). Approximately 70-

91% of individuals with PTSD report sleep disturbance, and chronic nightmares are reported by 
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19-71% of those with PTSD (Maher, Rego, & Asnis, 2006). There is some evidence that chronic 

nightmares contribute to the severity of other sleep disturbances, and consequently affect the 

individuals’ overall functioning (Rothbaum & Mellman, 2001). For example, people with PTSD 

often experience nightmares that are very distressing, and have difficulty returning to sleep after 

waking up during a nightmare. Subjective daytime distress is also related to the amount of sleep 

disturbance reported by individuals with PTSD, particularly when posttraumatic nightmares are 

recurrent. 

Individuals with PTSD can experience nightmares differently—some report nightmares 

that are distortions of their trauma, others report nightmares that are apparently unrelated to the 

traumatic event, and others report nightmares that are direct replications of the trauma. It appears 

that those with replication-type nightmares experience the greatest distress. In a sample of 94 

individuals with PTSD who had nightmares, Davis, Byrd, and colleagues (2007) found that those 

with trauma replication nightmares displayed the highest intensities of distress. Additionally, 

Davis and colleagues reported some PTSD symptom severity and psychological distress is 

predicted by the frequency and severity of nightmares, even after controlling for other PTSD-

symptoms. Sleep disturbance—particularly that related to nightmares—appears to be a 

commonly experienced symptom of PTSD, and also seems to contribute to the severity of PTSD 

symptoms and psychological distress experienced by the affected individual. 

Sleep disturbance as a primary symptom. Although sleep disturbance is considered an 

associated symptom of PTSD, there is a growing body of evidence that indicates sleep 

disturbance to be a central symptom of the disorder. Persistent nightmares and other sleep 

disturbances are often maintained even after successful treatment of PTSD, and the severity of 

PTSD symptoms tends to be reduced when sleep disturbance is addressed during treatment 
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(Spoormaker & Montgomery, 2008). Nightmares experienced by individuals with PTSD also 

appear to be qualitatively different than those experienced by nightmare sufferers without PTSD; 

individuals with PTSD who experienced frequent nightmares displayed significantly higher rates 

of nocturnal waking than non-PTSD-related nightmare sufferers and controls (Germain & 

Nielsen, 2003).  

At first glance, it would appear that the frequency of nightmares would predict 

corresponding symptom severity. However, only the degree of distress associated with 

nightmares has been systematically found to correlate with the severity of symptoms (Krakow & 

Zadra, 2006). The frequency of awakening during the night following distressing nightmares and 

arousal related to the distressing content may also account for some of those individuals’ 

symptom severity. It has been argued that much of the symptom severity of PTSD is influenced 

by the degree of sleep disturbance experienced by the individual. Wittman (2007) suggested that 

PTSD could be best described as a disorder of sleep, given the emerging evidence indicating 

sleep disturbance as a key component of the disorder. 

Cognitive Considerations for PTSD and Control Appraisal 

For people with PTSD, the symptoms that develop in response to a trauma share an 

underlying thread: loss of control. Each symptom and experiential aspect of PTSD relate to the 

individuals’ perception that some type of highly distressing, fear-provoking, and life-altering 

event took place and they were unable to change or control it. For some individuals, there appear 

to be protective factors that prevent the development of full-blown PTSD, whereas others 

respond to a traumatic event with lasting symptoms of anxiety, fear, and distress. Cognition 

plays a primary role in the onset and maintenance of PTSD and is also a target of interventions 

that are effective in reducing PTSD symptoms.   
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 Schema-based theory. Various theoretical models have been proposed to explain PTSD 

vulnerability, development, trajectory, and prognosis. One subset of theories focuses on 

schematic change. According to schema-based theories, PTSD involves two primary 

mechanisms that result in posttraumatic symptoms. The first component is memory of the 

traumatic event, and the second is distortion of self- and world-schema (Dalgleish, 2004). 

Schema-based theories suggest that schematic modifications following a traumatic event reflect a 

shift toward perceiving the self as incapable, and the world as threatening. These schematic 

distortions are believed to lead individuals with PTSD to interpret even non-threatening events as 

potentially dangerous, setting a pattern of anxiety and avoidance in motion (Dalgleish, 2004). 

Schema-based theories appear to explain the ongoing pattern of intense symptoms experienced 

by individuals with PTSD, particularly with respect to the cognitive components of the disorder. 

Two separate but related cognitive constructs have been proposed as factors that explicate the 

cognitive effects of traumatic events: Threat Appraisal and Locus of Control.  

 Threat appraisals. According to O’Donnell, Elliott, Wolfgang, and Creamer (2007), 

traumatized individuals make an implicit cognitive appraisal of the traumatic event, and those 

who later develop PTSD appraise the event as threatening. Threat appraisals relate to the 

individual perceiving the nature of the trauma to be internal or external in nature—if deemed 

internally threatening, the individual may develop cognition that reflects a belief that they are 

incapable, helpless, or unable to successfully cope with the trauma. On the other hand, external 

threat appraisals may lead to the traumatized individual questioning their safety and perceiving 

the world as threatening and unpredictable. Foa, Ehlers, Clark, Tolin, and Orsillo (1999) outline 

a similar role of threat appraisals, with a specification that the threat appraisal is negative in 

nature for these beliefs to develop. In response, the individual’s previous belief about the amount 
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of control they held over their (or others’) fates can be altered, creating a series of symptoms that 

serve as continuous reminders of the event—in addition to the belief that they are helpless and 

incapable, and experience the world and their future as unpredictable, uncontrollable, and/or 

threatening (Epstein, 1991). Further, PTSD symptom severity correlates with the degree of threat 

appraisals, particularly when traumatized individuals’ threat appraisals strengthen over time 

(O’Donnell, Elliott, Wolfgang, & Creamer, 2007). Given a synthesis of the available literature in 

the area, threat appraisals appear to contribute to the onset, maintenance, and severity of PTSD 

symptoms experienced by individuals who have survived a traumatic event. 

 Locus of control. Locus of Control (LOC) is described as a relatively stable subjective 

tendency to attribute most life events and situations to either relatively internal (self-directed, 

within the person) or relatively external (fatalistic, outside the person) forces. An individuals’ 

tendency to attribute events to either mostly internal LOC or mostly external LOC is thought to 

contribute to their core beliefs about themselves, their competence in the face of danger, and 

their sense of mastery over challenging events. Those with predominantly internal LOC tend to 

view themselves as competent and able to produce meaningful change in the face of a difficult 

situation. Individuals with mostly external LOC tend to view external forces (such as a deity, 

fate, or the universe) as responsible for their outcomes, and therefore they are less likely to 

engage in motivated acts to change a situation.  

 LOC is related to various psychological states, health behaviors, and social interactions. 

For example, depression severity and external LOC have a significant positive correlation 

(Benassi, Sweeney, & Dufour, 1988; Presson & Benassi, 1996) and external LOC also correlates 

with state anxiety, indecision, agoraphobia, and lower social adjustment (Hoehn-Saric & 

McLeod, 1985). People with more internalized LOC tend to have more proactive approaches to 
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their health, and also tend to experience less anxiety than those with relatively external LOC 

(Gale, Batty, & Deary, 2008). LOC perception appears to be associated with the amount of 

anxiety experienced by the individual regarding self efficacy and future events—central features 

of PTSD.  

 Although LOC theorists and researchers largely regard LOC as a relatively stable 

personality trait, there is considerable evidence that the construct is somewhat malleable. For 

example, a number of studies have indicated that LOC can be internalized following therapy. 

From a therapeutic standpoint, modifying LOC (usually from external to a more internalized 

position) is often a goal; in many outcome studies, movement toward a relatively internalized 

LOC has been reported when individuals appear to improve post-treatment (Baker, 1979; Foon, 

1985; Foon, 1987).  In the context of PTSD, it should be considered that even for people who are 

relatively internal in LOC pre-trauma, the experience of trauma and the consequent development 

of PTSD is by definition uncommon. Therefore, it is possible that the constructs being measured 

as LOC are somewhat subject to change under certain circumstances, such as following the 

experience of uncontrollable trauma. It appears that individuals’ perceptions of control can be 

modified with intervention, and would likely correlate with the relative improvement or 

maintenance of symptoms for individuals with PTSD. 

 Control appraisals. Given the available research in both threat appraisal for PTSD and 

LOC, a synthesis of the two concepts may partially explain the onset of PTSD, its maintenance, 

and the symptoms frequently experienced by individuals who develop the disorder. LOC and 

threat appraisals appear to relate to PTSD symptoms, and although they differ in duration, are 

somewhat overlapping concepts. It may be the case that individuals’ threat appraisals interact 

with LOC to modify the individual’s schema of self (as incompetent and not capable of coping 
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with adverse events) and the world (as threatening and uncontrollable). Schema-based theories of 

PTSD suggest a similar trajectory of trauma appraisal and processing. From this point onward, 

the term “control appraisal” will be used to describe a synthesis of LOC and threat appraisal. 

Specifically, control appraisal refers to an individual’s tendency to evaluate themself as capable 

or incapable of addressing future stressors, and the world and future as relatively threatening and 

uncontrollable or self-determined. The concept of control appraisal is consistent with the trauma 

appraisals that are described by Foa and colleagues (1999) but somewhat divergently, refer to the 

long-term products of these negative trauma appraisals.  

Compared to LOC and threat appraisals, the defining characteristic of control appraisal is 

its malleability. LOC has traditionally been viewed as a stable trait that is fairly consistent across 

time. Threat appraisals, on the other hand, are somewhat situationally-bound, but can also reflect 

a relative tendency to view external sources as threatening or internal forces as inadequate in the 

face of threats (Foa et. al., 1999). Control appraisals refer to a relatively stable state of 

perceptions related to subjective control, perceived threats from the environment, and subjective 

judgments of personal efficacy—a concept that integrates LOC and threat appraisal. Following 

an extreme environmental threat and/or perception of a lack of personal capability to address a 

threatening event, a distortion in control appraisal may take place. Over time, uncorrected 

distortions in control appraisals could generalize into even non-threatening situations, 

introducing a shift in schema of “self” and “the world” as incapable and dangerous, respectively. 

The aforementioned process is parallel to the progression of traumatic cognition that can result 

from negative threat appraisals, as outlined by Foa and colleagues (1999). Without intervention 

or contradictory information to prevent this deeper processing, control appraisals may become 

increasingly integrated into schema, contributing to the development and maintenance of PTSD 
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symptoms. This position appears consistent with the trajectories described by Foa and colleagues 

(1999) and Epstein (1991). 

There is some support for such factors leading to a schema-level modification taking 

place for individuals who develop PTSD. The assertion that cognitive modifications regarding 

control appraisal occur for individuals with PTSD is supported by Elsesser and Sartory’s (2007) 

report that recent trauma victims display dysfunctional cognition that is similar to control 

subjects, but PTSD patients demonstrated increases in negative appraisal and externality over 

time. The phenomenon of increasingly negative appraisal following a trauma for individuals with 

PTSD is also reflected in the disparity between individuals who develop Acute Stress Disorder (a 

symptom cluster that is parallel to PTSD, but has duration of less than one month) following a 

trauma, but do not develop PTSD after the one-month duration criterion is met. In such cases, 

some individuals’ resilience following a traumatic experience may be explained by their relative 

appraisals of the situation and their personal efficacy. Additionally, those who develop PTSD 

may be generalizing the threat appraisal into self- and future- evaluations (Foa et. al., 1999). 

Those who do not develop PTSD may be better equipped to discriminate the trauma from other 

appraisals, allowing them to focus on contrary information regarding their appraisals of self-

adequacy and external threats. This position is supported by the report of Frazier, Steward, and 

Mortensen (2004), who found perceived control of present events to predict better posttraumatic 

adjustment than individuals’ perception of past control of the trauma itself.  

 Cognition and therapies for PTSD. Most of the empirically-supported psychological 

treatments for PTSD involve modifications of cognitive components. As mentioned earlier, 

PTSD is classified as an anxiety disorder, according to DSM-IV TR. One of the most prominent 

features of the disorder is an extreme response of anxiety when an individual with PTSD is 
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reminded of the traumatic event. Anxiety is a psychological and physiological response to 

anticipated threat from either internal or external sources; one must first appraise some form of 

threat to experience the sensation of anxiety (Stein & Nesse, 2011). The objective of 

psychological treatments for PTSD is primarily to reduce the anxiety level of a person with 

PTSD through exposure to previously avoided trauma stimuli and clarification of distorted 

beliefs about the trauma, self, future, and world. Measurement of improvement during PTSD 

treatment often involves some means of monitoring cognition, such as worksheets traditionally 

used in cognitive-behavioral treatments. It is likely that a large portion of factors initiating and 

maintaining PTSD involve appraisals of control and personal efficacy in the face of danger.  

Treatments for PTSD 

Avoidance of stimuli associated with the traumatic event is thought to maintain PTSD 

symptoms. After a person experiences a traumatic event, he or she may develop an 

extraordinarily strong association between the traumatic event and the feelings of intense anxiety 

and/or fear they experienced at the time of the trauma. Consequently, when the individual is 

again exposed to “trigger” stimuli—anything that the individual has come to associate with the 

trauma, such as a location, person, or scent reminiscent of the traumatic setting—the stimulus 

evokes memory of the traumatic event, leading to the experience of intense anxiety. Over time, 

the individual learns that they can minimize the distressing experience of posttraumatic anxiety 

by avoiding stimuli that they have associated with the trauma. It is within the avoidance of 

traumatic stimuli that PTSD maintains its power, and reducing avoidance is a major focus of 

empirically-supported treatments for PTSD.  

When an individual with PTSD avoids “trigger” trauma stimuli, anxiety is temporarily 

evaded; however, complete avoidance of all traumatic stimuli is impossible and the individual is 
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inevitably exposed to something that reminds them of the trauma, leading them to experience an 

inundation of anxiety. Many times, individuals with PTSD will implicitly learn to actively avoid 

anything that could potentially trigger their memory of the event (including people, places, and 

objects). Alternatively, they endure situations where trauma memories are triggered with great 

distress, often to an extent that causes them functional impairment.  Treatment for PTSD 

generally includes a component of exposure to the trauma to address this avoidance pattern, 

where the individual is able to face their traumatic experience in a safe environment and 

eventually gain control of their symptoms. 

 Cognitive-behavioral therapy for PTSD. Although a wide variety of psychological and 

psychiatric interventions have been applied to the treatment of PTSD, some of the most 

supported interventions are those from the Cognitive-Behavioral Therapy camp. Specifically, 

interventions that are trauma-focused in nature, such as Cognitive Processing Therapy and 

Prolonged Exposure are extensively studied, deemed largely effective, and have been adopted by 

the Veterans Administration (VA) system as evidence-based treatments for PTSD (Karlin et al., 

2010). Cognitive Processing Therapy involves both cognitive components and exposure to the 

traumatic event, and is established as an effective treatment for alleviating PTSD severity 

(Monson et al., 2006). Prolonged Exposure can be offered as a manualized treatment for PTSD, 

and consists of multiple sessions of imagined exposure to the traumatic event and desensitization 

to stimuli that serve as anxiety-provoking reminders of the event, and is highly effective in the 

reduction of PTSD symptoms (Powers, Halpern, Ferenshcack, Gillihan, & Foa, 2010). Both 

Cognitive Processing Therapy and Prolonged Exposure are supported as effective therapies for 

the treatment of PTSD (Reisick, Nishith, Weaver, Astin, and Feuer, 2002). 
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Cognitive-Behavioral Therapy for Sleep Disturbance 

 Depending on the symptom presentation of clients with PTSD, available resources, and 

treatment goals, treatments for PTSD are sometimes used in conjunction with other models. For 

individuals with PTSD who report symptoms primarily centered around sleep (such as primary 

insomnia, middle insomnia, or chronic nightmares) cognitive-behavioral therapies that focus on 

sleep symptoms have gained clinical and empirical support. Cognitive-Behavioral Therapy for 

Insomnia (CBT-I) is a treatment model that integrates components of sleep hygiene, behavioral 

modification, and cognitive restructuring to assist individuals who experience insomnia with 

initiating and maintaining sleep. Cognitive-Behavioral Therapy for sleep disturbance is offered 

in both individual and group formats, and has considerable support as an effective treatment for 

sleep disturbance (Okajima, Komada, & Inoue, 2011).   

Imagery Rehearsal Therapy (IRT) 

 One variant of the aforementioned cognitive-behavioral treatments that focuses on 

addressing chronic nightmares is a cognitive-behavioral technique commonly called Imagery 

Rehearsal Therapy (IRT). IRT is a manualized treatment that involves sleep hygiene, relaxation 

training, exposure to nightmare content, gradual rewriting of the nightmare content into less 

distressing terms, and rehearsal of the rewritten nightmare content over time (Davis & Wright, 

2006; Krakow, 2002; Moore & Krakow, 2010). Many PTSD treatments—including Prolonged 

Exposure—focus on habituating and desensitizing the individual to the trauma. Somewhat 

divergently, imagery rehearsal techniques concentrate on activation of the traumatic memory so 

that distressing aspects of a nightmare can be identified, processed, and modified across time 

(Grunert, Smucker, Weis, & Rusch, 2003). Moreover, IRT can be applied in both individual and 
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group settings and is a relatively short-term intervention, frequently implemented in four- to six-

week formats.  

 Empirical support for IRT. In recent years, IRT has established limited empirical 

support as a conjunctive technique in reducing the severity and distress of chronic nightmares for 

individuals with PTSD. Successful completion of IRT led to meaningful reductions in nightmare 

distress for approximately 70% of participants (Krakow & Zadra, 2006). Following IRT 

treatment, Nappi, Drummond, Thorp, and McQuaid (2010) reported that people with PTSD 

displayed significant reductions in the intensity and frequency of nightmares, insomnia, and 

subjective evaluations of daytime PTSD symptoms; furthermore, these symptoms were not only 

reduced for many participants—they were reduced to subclinical levels. In a randomized 

controlled trial of IRT for sexual assault survivors, IRT decreased PTSD symptom severity, 

frequency of distressing dreams, and improved overall sleep quality (Krakow et al., 2001). 

Clinically significant decreases in nightmare frequency, subjective distress, and improved self-

evaluated sleep quality were reported for a sample of chronic nightmare sufferers (Krakow, 

Kellner, Pathak, & Lambert, 1995). These researchers also reported nightmare reduction as a 

significant predictor of improvement in overall sleep quality. 

 Long-term outcome studies of IRT. It appears that the improvements noted after 

successful IRT completion are maintained over time for many individuals. In a study of long-

term effects of IRT intervention for a sample of combat veterans with chronic PTSD, reductions 

in nightmare intensity, overall PTSD symptom severity, anxiety, depression, and broad 

psychiatric symptoms are reported by Forbes, Phelps, McHugh, Debenham, Hopwood, and 

Creamer (2003) at 3-month and 12-month follow-up. For a sample of veterans who completed 

IRT for residual nightmares after trauma-focused PTSD treatment, Lu, Wagner, Van Male, 
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Whitehead, and Boehnlein (2009) reported that although no immediate symptom reduction was 

noted post-IRT intervention, there was a significant decrease in trauma-related nightmare 

recurrence and overall PTSD symptoms at 3- and 9-month follow-up. Krakow, Kellner, 

Neidhardt, and Pathak (1993) reported that IRT completion lead to a significant reduction in 

nightmare frequency and subjective posttraumatic distress at 3- and 30-month follow-up for 

clients presenting with chronic nightmares. Improvements obtained by IRT completion appear to 

be retained long-term, but little is known of the reason(s) for improvements appearing delayed in 

some studies. It is possible that the improvements appear delayed because indirect factors, such 

as modified cognition, do not occur immediately and are integrated over time.  

 Proposed mechanisms of change in IRT. Although promising research is emerging in 

support of using IRT, the mechanisms of action leading to a reduction in symptoms—including 

nightmare intensity, and other PTSD symptoms that are not directly targeted—are not well 

understood.  One possible explanation is that the quality of sleep is affected by chronic 

nightmares, and the distressing nature of those nightmares leads to avoidance of sleep, more 

frequent awakenings during the night, and higher levels of arousal associated with the act of 

sleeping. Chronic sleep disturbance, in turn, may exacerbate existing daytime symptoms of 

PTSD. Successfully “rescripting” (modifying the narrative content to be less distressing) 

nightmares in IRT reduces the distressing quality of those nightmares, and may lead to 

improvement in the sleep disturbances commonly experienced by individuals with PTSD. 

Additionally, it is possible that gaining a sense of control over the nightmare that has historically 

seemed out of the individual’s power could generalize into a greater sense of control over other 

symptoms, and lead to eventual gains in beliefs about intrinsic fortitude and ability to address 

external stressors.  
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 Proposed mechanisms of action in IRT for PTSD. Combinations of cognitive and 

behavioral factors appear to contribute to the onset of PTSD, and its maintenance. Of the 

symptoms noted as diagnostic criteria for PTSD, sleep disturbance—particularly nightmares—

appear to contribute significantly to the severity of PTSD symptoms. Although cognitive-

behavioral treatments such as Prolonged Exposure and Cognitive Processing Therapy have 

strong support as effective treatments for PTSD, some individuals do not appear to respond fully 

to the interventions and retain chronic, distressing dreams. IRT has demonstrated limited support 

as an efficacious treatment for chronic nightmares, but the mechanisms of change are not well 

understood, nor the reasons for reductions in PTSD symptoms aside from the nightmares. 

 IRT may intervene in nightmares by modifying cognitive factors associated with the 

trauma and the subsequent control appraisals of people who complete IRT. IRT may assist 

individuals with PTSD in countering unsupported threat appraisals and internalizing LOC, 

leading to a reduction in fear response and enhancement of self-efficacy and sense of control. In 

turn, the newly learned control over historically distressing nightmares would lead to a 

generalization of sense of control over other symptoms, resulting in a reduction in avoidance, 

anxiety, and symptom intensity. Specifically, this research seeks to determine if successful IRT 

intervention would lead to a newly balanced control appraisal post-treatment, and PTSD 

symptom reduction (other than nightmares) would be partially accounted for by the newly 

internal control appraisal.  

Hypotheses 

 The present study aims to answer the following main hypotheses:  

H1: IRT intervention for posttraumatic nightmares will significantly reduce veteran participants’ 

nightmare distress and frequency.  
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H2: Posttraumatic control appraisals will be modified by completing IRT.   

H3: Sleep disturbance symptoms will improve in response to IRT intervention. 

H4: Subjective symptoms of PTSD will be improved by completing IRT. 

H5: Gains obtained from IRT treatment will be retained long-term. 

Method 

Participants 

 Participants included adult veterans who were existing patients in the Veterans 

Administration Medical Center (VAMC) receiving treatment in the PTSD Clinical Team (PCT). 

Referrals for participation included self-referral and referral from treatment providers.  

Participants were included based on the following criteria: successful completion of a VAMC 

cognitive-behavioral sleep therapy group or individual treatment and self-report of chronic 

nightmares. Exclusion criteria included the following: failure to complete the Phase I (cognitive-

behavioral) sleep therapy treatment or displaying active psychotic processes. A total of 16-20 

participants was the target number of participants to be included, but only 8 were involved in the 

study. Participants varied in age from 32 to over 70 and only males volunteered to participate. 

Females were also invited to participate, but no referrals for female participants were received.  

Materials and Procedure 

 The Posttraumatic Cognitions Inventory (PTCI) was developed by Foa, Ehlers, Clark, et. 

al (1999) as a measure of cognitions and beliefs associated with PTSD. The PTCI is a 33 item 

Likert-type scale measure that assesses core beliefs centered around posttraumatic symptoms. 

Specifically, the PTCI evaluates negative cognitions about Self, the World, and Self-Blame. The 

PTCI total score will be used as a measure of control appraisals. The Pittsburgh Sleep Quality 

Index (PSQI) is a measure of sleep quality and disturbance over a one-month period, and was 
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developed by Buysse, Reynolds, Monk, Berman and Kupfer (1989). The PSQI  is composed of a 

total of nineteen individual items that are used to generate scores on indexes of sleep quality, 

latency, duration, disturbance, habitual sleep efficiency,  use of sleeping medication and daytime 

dysfunction (Buysse, Reynolds, Monk, Berman and Kupfer, 1989). Scores on individual indexes 

are used to calculate a global sleep quality index. The PSQI global index score will be used as a 

measure of general sleep quality and disturbance. The PTSD Checklist (PCL) is a seventeen-item 

self-report scale developed by Weathers and colleagues (1994) as a subjective measure of 

Posttraumatic Stress Disorder (PTSD) symptom severity. Although a number of variations on the 

PCL have been developed, such as military and civilian versions, the PCL-Military version 

(PCL-M) was selected because the participants are specifically military veterans. The PCL-M is 

to be used as a general self-report measure of PTSD symptom severity. Throughout the course of 

treatment, all participants completed the Disturbing Dream and Nightmare Severity Index 

(DDNSI) developed by Krakow (2002). Completion of the DDNSI was essential for treatment 

purposes, but also served as a running log of relative progress during the course of treatment for 

this research, and will be used as measures of nightmare-specific treatment efficacy for each 

group. 

Procedure  

 Deidentified files of each members’ core batteries and weekly logs were maintained in a 

quadruple-locked location within a filing cabinet in the Veterans Administration Medical Center. 

No personally identifiable information was included on the forms or file. Following informed 

consent for participation in IRT group and obtaining consent to participate in the research, 

participants who had completed the initial phase of sleep therapy (e.g. have completed either 

individual or group-based cognitive-behavioral therapy for sleep, provided by a board-certified 
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Clinical Psychologist) were randomized into immediate and delayed treatment groups. Baseline 

measures were obtained in an IRT orientation group meeting for all participants in the study. 

Participants assigned to the immediate treatment group engaged in four one and one-half hour 

weekly sessions of manualized group therapy for IRT, and the waitlist group started treatment 

upon the initial group’s completion. The IRT group was led by a board-certified Clinical 

Psychologist, who assumed responsibility for collecting data. All participants were to complete 

the core battery outlined above at pre-treatment, post-treatment, and 3-month follow-up. 

However, unforeseen time constraints led to a reduced follow-up time of one-month (rather than 

the originally proposed 3-month follow-up). After completion of the group, the core battery was 

collected, and participants were asked to return for a sleep group booster meeting. Reminders 

were distributed for the booster session.  

 The delayed treatment group acted as a waitlist group to establish that effects of the IRT 

group are not due to generalization of principles learned in cognitive-behavioral sleep group or 

another function of time. Those participants assigned to the waitlist group continued with 

treatment as usual (existing treatments that do not directly target nightmare reduction or 

insomnia) and were informed in advance of the potential for delayed participation in IRT group 

during the informed consent process. Delayed treatment (waitlist) participants completed the 

batteries during orientation, when their groups’ treatment began (two weeks following 

completion of the initial group’s 4-week treatment), at post-test, and at one-month “booster” 

sleep group meeting.  

 The collected data was to be analyzed using SPSS Version 19. Two analyses planned to 

be conducted on the pre-, post-, and follow-up data. First, a MANOVA of repeated-measures 

between the same factors was to be analyzed. Second, a series of three one-way ANOVAS were 
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to be completed to analyze the univariate mixed-design measures for sleep quality, PTSD 

symptomology, and posttraumatic cognition (PSQI, PCL-M, and PTCI, respectively), and were 

to be controlled using bonferroni correction. Establishing sufficient power for MANOVA 

depended on the variation between pre-, post-, and follow-up scores, as well as the actual number 

of participants involved in the study. In the event that sufficient power was not established, 

single-case analyses were to be included. Due to the small number of participants and missing 

data, single-case analyses were included. The weekly DDNSI measures were to be analyzed 

using a single-subject longitudinal design to graph changes in scores across time. 

Participant Characteristics 

 Due to a small number of participants involved in this study, demographic information 

presented here is intentionally limited to protect participants’ identities. A total of eight 

participants volunteered to be involved in this study. All participants are male veterans that were 

existing patients in the PTSD treatment clinic (PCT) at the Veterans Affairs Medical Center in 

Huntington, West Virginia. Seven of eight participants identified as Caucasian. Five participants 

are married, remarried, or in long-term dating relationships, one is single, and two are divorced. 

Participant ages range from 32 to >75 years of age, with an average age of 48.12 years. Veteran 

participants’ service eras ranged from Korean War Era to Operation Enduring Freedom.  

 There is considerable variability in the amount of time that had passed since the 

participants experienced the traumatic event identified as the initial cause of PTSD. The amount 

of time varied from >50 years to <4 years, and most participants indicated that the primary 

trauma took place over 10 years ago. One participant also experienced a second, non-military 

related trauma. Participants have a primary mental health diagnosis of PTSD or Anxiety Disorder 

Not Otherwise Specified. With regard to comorbid diagnoses, some participants also have 
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diagnoses of depressive disorders, alcohol-related disorders, chronic pain problems, Somatoform 

Disorder, personality disorder, or mild traumatic brain injury (mTBI).  

 In terms of mental health treatment, five participants previously completed an Evidence-

Based Psychotherapy for PTSD (either Prolonged Exposure Therapy or Cognitive Processing 

Therapy). Some participants also completed alcohol-focused treatment or sleep-focused group 

psychotherapy treatment, and some participants are involved in ongoing individual therapy 

services. Regarding psychotropic medication, most participants have prescriptions for 

medications, such as a variety of antidepressant or anxiolytic medications. Additionally, some 

participants are prescribed non-opiate pain medication, or have health problems for which they 

receive non-psychotropic medications. Existing mental health treatment(s) continued during the 

course of this study, in order to minimize risk of harm to participants’ wellbeing. 

Results 

 Upon completion of the study a total of eight participants were involved, but there was an 

unanticipated trend of inconsistency in attending sessions. Of the eight participants, four 

completed the core pre-test, post-test, and follow-up batteries. One participant dropped out after 

the first session and an additional three did not attend the follow-up session. As for active IRT 

treatment sessions, six participants attended all of the three weekly IRT intervention sessions, 

one dropped out of the treatment after the first session, and one was absent for the second 

treatment session. In light of the inconsistency of available data, as well as the small sample size, 

a degree of caution should be exercised in generalizing the results.  

 This study originally proposed an anticipated n of 20, and the proposed statistical 

analyses of MANOVA or a series of one-way ANOVAs were contingent upon obtaining an n 

approximating 20, as well as the change scores reported by participants across the study duration. 
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However, due largely to the constraints inherent in an unfunded, time-limited treatment study, 

only 8 participants were involved. Further, of the eight participants involved in this research, 

only three presented to each session (including pre-testing, active IRT treatment sessions, post-

testing, and follow-up). Inconsistent attendance resulted in a number of missing values, lack of 

follow-up data, and created a data set that would be impossible to evaluate though the originally 

proposed statistical analyses, or any other form of statistic. As a result, the study’s observed 

outcomes may only be described through graphical and descriptive means.  

 Interpretation of change scores for each measure is considered in light of test developers’ 

determination of cut-off scores for “clinical” significance. DDNSI (Krakow, 2002) total scores 

range from 0-37, and Krakow suggests scores of 20 or above are suggestive of presence of 

clinically significant nightmare disorder. The PTCI (Foa, et. al., 1999) total score has a range of 

37-231, with higher values reflecting increased posttraumatic cognition. PSQI (Buysse, 1989) 

total scores range from 0-21, with scores above 5 suggesting possible clinical sleep impairment. 

Scores on the PCL-M (Weathers et. al., 1993) vary from 17-85, and scores at or above the 45-50 

range are typically regarded as suggestive of possible presence of PTSD. In treatment settings, a 

reduction of 5 points is considered reliable, and a reduction of 10 points on the PCL-M is 

typically regarded as clinically significant improvement (Monson, et al., 2008). Consequently, 

each measure’s respective score range is used in the data figures to allow for interpretation, 

rather than translating scores into a unified system of measure.  

 The hypotheses proposed for this study cannot be empirically evaluated, nor definitively 

supported or unsupported, due to the aforementioned constraints of the study. The causal 

phrasings of the hypotheses, in particular, render them inappropriate for a descriptive analysis. 

However, a general overview of anecdotally observed trends in relation to the spirit of these 
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hypotheses will be addressed.  Trends should be considered in context of this study including 

very few participants and having limited generalizability, but relevant information can still be 

obtained about self-reported symptom severity and posttraumatic cognition for these individuals 

during their treatment and follow-up. 

All Available Data 

 Figures 1.1-1.4 include the available data in the form of individual scores across the study 

duration for the DDNSI, PTCI, PSQI, and PCL-M, respectively. Both groups were included in 

this aggregate, although they completed the measures at different times. Additionally, the 

columns labeled with the measure acronym followed by “PRE” (e.g., “PTCI PRE”) denote the 

initial pre-test scores of both A and B group participants during the initial pre-testing session. 

Participants in the delayed treatment group completed a second pre-test immediately preceding 

their course of active IRT treatment (displayed in Figures 2.1-2.4 and 3.1-3.4) that the immediate 

treatment group did not complete, and these scores are not included in Figures 1.1-1.4. The 

columns with a measure acronym followed by “POST” (e.g., “PTCI POST”) indicate post-test 

scores for participants, but the measures were completed at different times for Group A 

participants than Group B participants. Also, the columns labeled with a measure acronym and 

“F/U” (e.g., “PTCI F/U”) include follow-up data as available, and were completed at the same 

time for both groups. Figure 1.1. includes all available participants’ DDNSI scores during the 

three sessions of active IRT treatment and at follow-up, with a range of 0-37.  DDNSI scores 

above 20 imply presence of severe nightmare disorder. With respect to the PTCI, Figure 1.2. 

includes each participant’s available total scores across administrations (pre-test, post-test, and 

follow-up) with a range of 33-231. Higher scores on the PTCI reflect intensifying posttraumatic 

cognitions. Figure 1.3. denotes each participant’s available PSQI scores across study 
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administrations, with a range of 0-21. Scores above 5 are considered suggestive of poor sleep 

quality. Participants’ PCL-M scores (with a range of 17-85) across administrations are included 

in Figure 1.4. Scores above 45-50 are suggestive of possible presence of PTSD. Reductions of 10 

points or more on the PCL-M are typically regarded as indicating clinically significant change.  

 Figures 2.1-2.4 also include all available data for the participants in Group A and Group 

B, along with inclusion of the second administration of pre-testing for Group B that immediately 

preceded active IRT treatment. Here, the columns labeled with a measure acronym and “PRE” 

(e.g., “PTCI PRE”) and those labeled with a measure acronym and “F/U” (e.g., “PTCI F/U”) 

were completed at the same time by both groups. Columns labeled with a measure acronym and 

“PRE2” (“PTCI PRE2”) indicate scores for B Group participants for pre-testing immediately 

preceding their course of active IRT treatment. Columns with a measure acronym and “POST” 

(e.g., “PTCI POST”) include post-test data for participants, but were completed at different times 

for Group A than Group B. The aforementioned metric for cutoff scores is denoted in Figures 

2.1-2.4 Figure 2.1 includes DDNSI scores for all participants at each active IRT session and at 

follow-up, as available. Figure 2.2 includes all available data points for the PTCI. This figure 

includes initial pre-test scores for both groups, the second pre-test completed by Group B 

participants immediately preceding active IRT treatment, post-test, and follow-up. All available 

participant data for the PSQI is presented in Figure 2.3. Raw scores at pre-test, the second pre-

test for Group B participants, post-test, and follow-up are included. Figure 2.4 includes all 

available data for the PCL-M at pre-test, pre-test 2 for Group B participants, post-test, and 

follow-up.  

 Participants’ scores on each of the four measures across the study’s 12-week duration are 

presented in Figures 3.1-3.4. Here, the study’s timeline in its entirety may be examined. 
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Participants in the A Group (immediate treatment) initiated their course of active IRT treatment 

immediately following pre-testing (Week 1-Week 3), and returned for follow-up on Week 12. 

Participants in Group B (delayed treatment) completed an initial session of pre-testing, and then 

served as a waitlist until after Group A had completed their course of IRT. In Week 6 of the 

study, Group B participants completed a second pre-testing, immediately preceding their course 

of active IRT treatment (Weeks 6-8). Group B participants returned for follow-up during Week 

12 of the study. Of note, these figures include all available data, and do not exclude data for 

participants who dropped out or did not return for follow-up. Figure 3.1 includes DDNSI scores 

for participants during their active IRT treatment sessions, as well as follow-up (when available). 

Figure 3.2 includes each participant’s available scores on the PTCI, across the 12-week duration. 

Individuals’ scores on the PSQI are included in Figure 3.3, across study duration. Finally, Figure 

3.4 presents participants’ scores on the PCL-M during the 12 weeks.  

Individual Cases 

 Due to the lack of alternative means of analyzing these findings, the following sections 

will discuss the progression of symptom reporting for each of the eight individuals involved in 

the study. Limited information may be available, as one participant dropped out after the first 

session, and three others did not return for the follow-up session. However, symptom trends at an 

individual level will be discussed to illustrate fluctuations in participants’ self-report of 

symptoms during the study. Change scores will be presented in raw score format, as well as 

percentage change. Percentages are included to more fully illustrate fluctuations in self-reported 

symptom severity, as the DDNSI, PTCI, PSQI, and PCL-M are all on divergent scales. In other 

words, a relatively small fluctuation in raw score may reflect a minute change on one measure, or 

a clinically significant change on another. These sections will also outline any apparent 
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interactions between the measures on a case-by-case basis, pending availability of longitudinal 

information.  

 A1. Participant A1 was present for pre-testing, active IRT treatment sessions, and post-

testing, but did not attend the follow-up session. Despite a series of follow-up phone calls, the 

study facilitator was unable to reach Participant A1 to assess his reason(s) for discontinuing 

participation. Figures 4.1-4.4 include all available data points for Participant A1 on the DDNSI, 

PTCI, PSQI, and PCL-M, respectively.  

 With respect to nightmares specifically, Participant A1 obtained a score of 23 at the first 

session of active IRT treatment. Krakow suggests a cut-off score of 20 for determining possible 

presence of a severe nightmare disorder, and Participant A1’s scores meet the criterion (Figure 

4.1). From the first to second sessions of active IRT treatment, Participant A1 obtained an 8-

point (43.78%) increase on the DDNSI. His DDNSI scores dropped from the second to third 

session by 6 points (-16.13%). Although follow-up data on this measure is not available to form 

a coherent trajectory for Participant A1’s nightmare severity, the existing data suggests that he 

experienced an increase in nightmare severity from Session 1 to Session 3. Here, it is important 

to note that other individuals completing IRT treatment often report increased severity of 

nightmares when they first begin the treatment, likely due to the seemingly paradoxical focus on 

nightmares (typically, avoided stimuli) and effects of increased awareness of nightmare 

presence, then tend to report decreases with time and practice. There is relatively little time for 

full effect of the imagery rescripting and rehearsal to take place at post-testing, as the participants 

do not initiate the intervention for their own nightmare until later IRT sessions. Thus, it is quite 

possible that any objective gains might not be present until the follow-up session. It is unclear if 
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Participant A1’s subjective nightmare severity continued to decrease beyond Session 3 of active 

IRT treatment, or if the course varied.  

 This participant’s scores on the PTCI are outlined in Figure 4.2. Participant A1’s pre-test 

score on the PTCI was 146, and at post-test, Participant A1 obtained a score of 134 on the PTCI 

(a 12-point decrease in score, or -8.22%). It appears that Participant A1 experienced fewer 

subjective indicators of posttraumatic cognition from the pre-test session to post-test. 

Information about long-term trajectory of posttraumatic cognition is not available.  

  As for sleep quality, Participant A1’s scores on the PSQI are denoted in Figure 4.3. At 

pre-test, Participant A1 obtained a score of 15 on the PSQI, well above the cut-off score of 5 

suggested by Bussey as indicative of presence of clinically significant symptoms of sleep 

disturbance. By post-test, Participant A1 obtained a score of 17 on the PSQI (a 2-point increase, 

or +13.33%), suggesting this individual experienced increased subjective symptoms of sleep 

disturbance from pre-test to post-test.  

 Participant A1’s scores on the PCL-M are included in Figure 4.4. At pre-test, he obtained 

a score of 73, suggesting he was experiencing subjective PTSD symptoms above the 

recommended cut-off of 40-45 (Weathers et. al.). At post-test, Participant A1’s score on the 

PCL-M was 71 (a 2-point decrease, or -2.74%), suggesting slight improvement in subjective 

PTSD symptom severity from pre-test to post-test.  

 Overall, Participant A1 obtained mixed results during his IRT treatment phase. On one 

hand, he did endorse fewer indicators of posttraumatic cognitions and slightly fewer symptoms 

of PTSD by post-test. However, he indicated increased symptoms of overall sleep disturbance, as 

well as increased presence of nightmares at post-test. A number of factors could potentially 

account for these changes, including variables in the external environment, difficulty 
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implementing the IRT procedures, etc., but no specific identifiable factor(s) can be attributed 

without undue speculation. In general, this individual appeared to experience some subjective 

changes in symptom presentation, both for better and worse, during his time in IRT treatment.  

 A2. There is very limited data available for Participant A2, as he dropped out of the study 

after the first session. The study facilitator was unable to reach Participant A2 by phone to assess 

his reason(s) for not following up with the treatment. Figures 5.1-5.4 include the available pre-

testing data for Participant A2.  

 Figure 5.1 includes Participant A2’s score of 21 on the DDNSI, obtained during the first 

treatment session. Here, this individual indicated nightmare severity above the clinical cutoff 

recommended by Krakow, but the severity of his nightmares appears to be less prominent than 

his self-reported general sleep disturbance (PSQI) or PTSD symptom severity (PCL-M). 

Participant A2’s pre-testing score on the PTCI was 119 (Figure 5.2). With regard to subjective 

sleep impairment, Participant A2’s PSQI score is included in Figure 5.3. He obtained a score of 

17 on the PSQI, suggesting he was experiencing considerable problems with his sleep quality at 

the time of pre-testing. Participant A2 obtained a score of 73 on the PCL-M at pre-testing—well 

above the standard cutoff score of 45 used to identify possible presence of PTSD (Figure 5.4).  

 Although no clear information is available from Participant A2 as to why he dropped out 

of the treatment after the first session, his scores on the aforementioned measures may reflect 

that his concerns with symptoms of PTSD or generalized sleep impairment were more prominent 

than his problems with nightmares. It is possible that his decision to drop out of IRT treatment 

may relate to a preference for addressing other PTSD symptoms, rather than focusing his 

treatment on nightmares at the time. However, this hypothesis cannot be verified as definitive 

rationale for Participant A2 dropping out. 
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 A3. Participant A3 completed the active IRT treatment phase of the study, but did not 

return for follow-up. As was the case for other individuals that missed the follow-up session, 

Participant A3 could not be reached by the study facilitator to assess his reason(s) for 

discontinuing the study. However, data is available for this participant’s self-reported 

functioning at pre-test and post-test, as well as during the active IRT treatment. Figures 6.1-6.4 

include Participant A3’s available scores on the DDNSI, PTCI, PSQI, PCL-M, respectively.   

 Participant A3’s scores on the DDNSI during his active IRT treatment phase are included 

in Figure 6.1. At pre-test, Participant A3 obtained a score of 23 on the DDNSI, indicating that he 

perceived chronic nightmare impairments above the cutoff recommended for determining 

possible presence of severe nightmare disorders. During the second active IRT treatment session, 

Participant A3 obtained a DDNSI score of 20, suggesting slight decrease (-3 points, or -13.04%) 

in nightmare severity. Participant A3’s DDNSI score during the third session was 21, reflecting a 

slight increase (1 point, or 5% increase) from the second session. Overall, Participant A3’s 

DDNSI scores decreased during treatment (-2 points, or 8.68% decrease), suggesting that he 

experienced fewer symptoms of nightmares from the first session of active IRT treatment to the 

last. It is unclear if this small reduction in nightmare severity was maintained across time, 

however.  

 Scores at pre-test and post-test on the PTCI are presented for Participant A3 in Figure 

6.2. This individual scored 166 on the PTCI at pre-test. At the time of post-test, Participant A3 

obtained a score of 183 on the PTCI, indicating that he experienced a higher number of items 

reflecting posttraumatic cognition (+17 points, or a 10.24% increase).  

 Participant A3’s scores on the PSQI are included in Figure 6.3. With respect to sleep 

impairment, Participant A3 obtained a score of 17 at pre-test, suggesting presence of clinically 
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significant sleep disturbance. He also obtained a score of 17 at post-test, indicating no perceived 

change in sleep quality at that time. This individual endorsed items in a manner that suggested 

problematic sleep function, even beyond the impairments expected for individuals with chronic 

nightmares.  

 As for PTSD symptom severity, Participant A3’s scores on the PCL-M are presented in 

Figure 6.4. At pre-test Participant A3 obtained a score of 76, a score well above the standard 

cutoff score for determining possible presence of PTSD. At post-test, Participant A3’s PCL-M 

score was 82, signifying a subjective increase in PTSD symptoms (+6 points, or 7.89% increase). 

Here, it appears that Participant A3 was experiencing more severe symptoms of PTSD at the 

time of post-testing. It is unclear what factor(s) contributed to this increase, although fluctuations 

in scores are commonplace due to environmental and temperamental factors.   

 In general, Participant A3 appeared to have some relative improvements during his 

treatment phase, as well as some intensifying symptoms. Although Participant A3 indicated 

increased posttraumatic cognitions and PTSD symptoms from pre-test to post-test, he also 

indicated decreased sleep disturbance and nightmare severity. Taken together, it appears that 

Participant A3’s intensified posttraumatic cognitions and PTSD symptoms are not likely due to 

an increase in nightmares or sleep disturbance secondary to his involvement in IRT treatment. It 

is possible that Participant A3 encountered external factors (such as an anniversary date, 

financial or interpersonal strain, etc.) that contributed to an intensification of some PTSD 

symptoms, despite simultaneously experiencing some improvement in nightmares and general 

sleep quality.  

 A4. Participant A4 is one of four individuals that completed the active IRT treatment and 

follow-up in its entirety. Additional information about subjective long-term improvement or 
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deterioration is available for Participant A4, and lends valuable insight into his symptom 

trajectory. Participant A4’s scores on the DDNSI, PTCI, PSQI, and PCL-M are presented in 

Figures 7.1-7.4, respectively.  

 As for nightmare-specific concerns, Participant A4’s scores on the DDNSI are included 

in Figure 7.1. During the first session of active IRT treatment, Participant A4 obtained a score of 

19 on the DDNSI. Although slightly below the cutoff score of 20 proposed by Krakow to 

identify possible presence of severe nightmare disorder, Participant A4 was reporting 

considerable difficulty with nightmares at treatment onset. By the second session of active IRT 

treatment, his score on the DDNSI dropped to 13—a 6-point, or 31.58% decrease from the first 

session. His score on the DDNSI increased slightly to 14 (+7.69%) at the third session. 

Participant A4’s DDNSI score rose considerably from the third session of active IRT treatment 

to follow-up, as he obtained a score of 24 (a 10 point, or 71.43% increase). Overall, Participant 

A4 indicated increased nightmare severity from Session 1 of active IRT treatment to follow-up (a 

5-point, or 26.32% increase).  

 Figure 7.2 includes Participant A4’s scores on the PTCI at pre-test, post-test, and follow-

up intervals. At pre-test, Participant A4 obtained a score of 116. However, at post-test, this 

participant endorsed a higher proportion of items, and obtained a score of 142 (a 26-point or 

22.41% increase). By follow-up, Participant A4 obtained a score of 134, a 9-point or 5.63% 

decrease from post-test. Overall, this individual indicated a higher proportion of posttraumatic 

cognitions from pre-test to follow-up (a 18 point, or 15.52% increase).  

 Participant A4’s scores on the PSQI are denoted in Figure 7.3. At pre-test, Participant A4 

obtained the measure’s maximum score of 21, suggesting severe subjective symptoms of sleep 

impairment. At post-test, Participant A4’s PSQI score dropped to 18 (a decrease of 3 points, or 
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14.29% decrease), suggesting some improvement in sleep quality. However, by follow-up, 

Participant A4 obtained a score of 20—again nearly maxing the possible impairment index. 

Although slight, Participant A4 did appear to obtain some decrease in perceived sleep 

impairment from pre-test to follow-up (a 1-point decrease, or -4.67%).  

 Scores on the PCL-M for Participant A4 are presented in Figure 7.4. With respect to 

PTSD symptom severity, Participant A4 obtained a score of 55 at pre-test, and his score was 

above the recommended cutoff for determining possible presence of PTSD. By post-test, 

Participant A4’s score rose to 57 (a 2-point, or 3.64% increase). At follow-up, this individual 

obtained a score of 62—a 5-point or 8.77% increase from post-test. Overall, Participant A4’s 

self-report of PTSD symptom severity increased by 7 points, or 12.73%, from pre-test to follow-

up.   

 Participant A4’s scores reflect increases in his perceived nightmare severity, 

posttraumatic cognition, and PTSD symptom severity from pre-test to follow-up. Somewhat 

divergently, Participant A4 obtained a slight decrease in overall sleep impairment during the 

same period of time. This individual appeared to obtain some relief from nightmares during 

active treatment. He also indicated improvement in overall sleep quality during his active 

treatment phase, despite reporting increased posttraumatic cognition and a slight increase in 

PTSD symptom severity. However, during the period of time between post-test and follow-up, 

Participant A4 appeared to experience increases in sleep impairment, PTSD symptoms, and 

nightmare severity, relative to his self-reported functioning at post-test.  This pattern is peculiar 

in the sense that he indicated a decrease in posttraumatic cognition by follow-up, but seemingly 

paradoxical increase in overall PTSD symptoms. Although there is no clearly defined rationale 

for this trend, Participant A4 appeared to have a marked increase in nightmare severity once the 
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treatment phase ended. The relative presence or absence of PTSD symptoms (including 

nightmares) can fluctuate in response to environmental factors, as well as internally or 

psychologically-oriented factors. It is possible that increased presence of nightmares could 

elevate PCL-M scores, or conversely, increases in other PTSD symptoms could intensify 

nightmare severity. A causal mechanism for this change is unclear, however.  

 A5. Participant A5 was another of the four individuals that completed all the active IRT 

treatment and follow-up sessions. Information about subjective long-term improvement or 

deterioration is available for Participant A5, and lends valuable insight into his symptom 

trajectory. Somewhat divergently from other participants in this study, Participant A5 indicated 

lesser preliminary symptom severity on the four measures than other participants. Participant 

A5’s scores on the DDNSI, PTCI, PSQI, and PCL-M are included in Figures 8.1-8.4, 

respectively. 

 Figure 8.1 illustrates Participant A5’s scores on the DDNSI during his active IRT 

treatment phase and at the follow-up session. At the initial session of active IRT treatment, 

Participant A5 obtained a score of 11 on the DDNSI, and is below the cutoff score of 20 

suggested by Krakow to determine possible presence of severe nightmares. During the second 

session of active IRT treatment, Participant A5 obtained a score of 13 on the DDNSI (an 18.18% 

increase), followed by a score of 12 during the third session (a 7.69% reduction from Session 2). 

At follow-up, Participant A5 obtained a score of 11, indicating no change in subjective 

nightmare severity from Session 1 to follow-up. Overall, this individual indicated some sub-

threshold problems with nightmares during the first session of active IRT treatment, and no 

change in this symptom at follow-up. 
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 Figure 8.2 denotes participant A5’s PTCI scores at pre-test, post-test, and follow-up. At 

pre-test, Participant A5 obtained a score of 90 on the PTCI, suggesting Participant A5 started the 

study with less indicators of posttraumatic cognitions than other participants. At post-test, 

Participant A5 obtained a PTCI score of 59—a 31-point or 34.44% reduction from pre-test. 

However, at the time of follow-up testing, this participant obtained a score of 83 (an increase of 

24 points, or 40.68% increase from post-test). Overall, Participant A5’s scores on the PTCI 

decreased from pre-test to follow-up (-7 points, or -7.78%).  

 As for general sleep quality, Participant A5’s scores on the PSQI are included in figure 

8.3. At pre-test, Participant A5 obtained a score of 7, suggesting poor self-reported sleep quality. 

Participant A5’s score on the PSQI increased to 8 at post-test (a 14.29% increase), then dropped 

to a score of 3 at follow-up (a 5-point decrease, or 62.58% reduction from post-test). Overall, 

Participant A5 indicated better sleep quality by the follow-up session, reflected in a 57.16% (4-

point) reduction from pre-test to follow-up. Again, Participant A5 entered the study reporting 

lesser degrees of impairment on this measure than other participants, but did appear to obtain 

improvements in his general sleep quality during the time he was involved in the study. 

 Participant A5’s scores on the PCL-M are shown in Figure 8.4. As was the case for 

posttraumatic cognition, this individual’s endorsement of items on this measure did not at any 

time during the study yield scores above the commonly accepted cutoff for determining possible 

presence of PTSD with this measure. From pre-test to post-test, Participant A5’s scores on the 

PCL-M dropped from 36 to 29 (-7 points, or a 19.44% reduction). By follow-up, this individual 

obtained a score of 24 on the PCL-M—a 5-point or 17.24% reduction from post-test. Overall, 

Participant A5 indicated fewer symptoms of PTSD on the PCL-M from pre-test to follow-up (a 

12-point or 33.33% reduction). Again, it is important to note that this participant’s score at pre-
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test was below the recommended cutoff score in assessing possible presence of PTSD with the 

measure. However, obtaining scores below the generally accepted cutoff score should not be 

misinterpreted as definitive evidence that this individual does not meet diagnostic criteria for 

PTSD.  

 Participant A5’s overall endorsement of problems is unique, relative to other participants 

in the study. For example, he indicated presence of some problems with nightmares during the 

initial session, but did not endorse items in a manner suggestive of “severe” difficulty with 

nightmares. His participation in this study, however, was set in motion by subjectively perceived 

problems with nightmares and/or the recommendation of a treating professional in the PTSD 

Clinical Team. Despite having scores below the recommended cutoff for “severe” nightmares, 

his very involvement in the study is due to problematic nightmares. Additionally, his scores on 

the PCL-M are below the recommended cutoff score for determining possible presence of PTSD. 

However, all participants in this study were recruited from the existing patient pool in the PTSD 

Clinical Team. These patients were previously evaluated by Clinic Staff for presence of PTSD, 

and were determined to meet diagnostic criteria prior to acceptance in the PTSD Clinic. In other 

words, mental health professionals determined that Participant A5’s symptoms met diagnostic 

criteria for PTSD or Anxiety Disorder Not Otherwise Specified (with PTSD features), although it 

is possible that Participant A5 may not currently report symptoms of sufficient severity to 

warrant a continued diagnosis or there may be underreporting of objectively present symptoms. 

The purpose of this study is to evaluate the response of veterans diagnosed with PTSD to IRT 

treatment, rather than evaluate the relative presence or absence of PTSD. This logic calls into 

question the accuracy of item endorsement, although no definitive evidence to that effect can be 

determined. Overall, Participant A5 indicated reductions in posttraumatic cognition, sleep 
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disturbance, and PTSD symptom severity from pre-test to follow-up. He indicated problems with 

nightmares that intensified briefly, then returned to baseline functioning by follow-up. It seems 

that Participant A5 perceived some benefit and improvement in functioning during the time he 

was involved in the study. 

 B1. Participant B1 was one of two individuals in the delayed treatment group, or one of 

the four overall participants, who completed the study from pre-test to follow-up. He was absent 

for the second session of active IRT treatment due to illness, but was able to complete all other 

testing intervals. Despite missing a session, the availability of pre-test data, data from the second 

pre-test immediately preceding active IRT treatment, post-test, and follow-up information 

provides useful information about his symptom trajectory during the study. During the time 

between pre-testing intervals, the participants in the B group (delayed treatment) served as a 

waitlist. They continued their typical treatment plans, such as therapy services through the VA, 

but were not involved in any treatments that specifically focused on nightmares. Participant B1’s 

scores on the DDNSI, PTCI, PSQI, and PCL-M are presented in Figures 9.1-9.4, respectively. 

 This participant’s scores on the DDNSI are included in Figure 9.1. Of note, Participant 

B1 was absent for the second session of active IRT treatment due to illness, and no data is 

available for that interval. During the first session of active IRT treatment, Participant B1 

obtained a DDNSI total score of 24, suggesting presence of severe nightmare disorder. His score 

decreased to 14 during the third session of active IRT treatment, and was 17 (21.43% increase) at 

the follow-up session. Overall, Participant B1 indicated a considerable improvement in 

nightmare severity during the course of the study. His DDNSI scores decreased 29.17% from the 

initial session of pre-testing to follow-up. Additionally, Participant B1’s scores no longer met the 



38 
 

cutoff for determining possible presence of severe nightmare disorder by post-test, and remained 

below the threshold at follow-up.  

  Figure 9.2 includes Participant B1’s scores on the PTCI at pre-test (study onset), the 

second pre-test administered to Group B (delayed treatment) participants immediately preceding 

their active IRT treatment course, post-test, and follow-up. At pre-test, Participant B1 obtained a 

score of 104 on the PTCI. Participant B1 also completed the second administration of pre-testing 

(labeled “PTCI PRE 2 in Figure 9.2), immediately preceding active IRT treatment, and obtained 

a score of 108. Although there was a slight increase (3.85%) in PTCI scores from baseline to the 

second pre-test, there was no marked change in self-reported posttraumatic cognition. At post-

test, Participant B1 obtained a score of 151 on the PTCI, suggesting a relative increase in 

posttraumatic cognition (+37.48%). By follow-up, Participant B1’s score on the PTCI decreased 

to 143 (a 8-point or 5.30% decrease). Overall, Participant B1 indicated a 37.50% increase in 

posttraumatic cognition from baseline to follow-up.  

 Participant B1’s scores on the PSQI are included in Figure 9.3. At baseline (“PSQI PRE” 

in Figure 9.3), Participant B1 obtained a score of 14 on the PSQI, indicating poor overall sleep 

quality. By the second pre-testing session, Participant B1’s score decreased slightly to 13 (-

7.14%). However, this change is not suggestive of a striking difference in sleep functioning 

between the pre-testing sessions. At post-test, Participant B1 again obtained a score of 13. His 

score on the PSQI was again 13 at follow-up, suggesting no change from post-test. Although 

Participant B1’s sleep functioning did appear to improve slightly during the course of the study, 

the only change in scores took place prior to his engagement in the IRT treatment, suggesting 

external variables better account for the change. 
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 Figure 9.4 denotes Participant B1’s scores on the PCL-M. During the initial pre-testing 

session, he obtained a score of 66 on the PCL-M, and his score was above the recommended 

cutoff for determining possible presence of PTSD. At the pre-testing immediately before active 

IRT treatment, Participant B1 obtained a score of 64 on the PCL-M. Despite a slight decrease (-

3.03%), there was no marked change in his scores during the waitlist period. Participant B1’s 

score on the PCL-M rose to 69 (a 7.81% increase) at post-test, suggesting some intensification of 

symptoms during that time. By follow-up, Participant B1’s PCL-M score fell to 63 (-8.70% from 

post-test). Overall, this individual appeared to obtain some slight improvement in self-reported 

PTSD symptoms during the course of the study. From baseline, Participant B1’s score decreased 

by 3 points at the follow-up session (-4.55%). However, this individual also appeared to 

experience a slight decrease in PTSD symptoms during the period of time that he was not 

receiving any active IRT treatment (but may have been engaged in other mental health 

treatment), suggesting no significant change in perceived PTSD symptoms from pre-test to 

follow-up.   

 Participant B1’s symptom trajectory was somewhat unexpected. Although he reported 

intensifying posttraumatic cognition, his self-report of nightmare severity decreased 

considerably, and his PTSD symptom severity and sleep impairments decreased somewhat, as 

well. This pattern is unusual in the sense that despite improvement or relative stability in 

symptoms, cognition appeared to paradoxically progress in the opposite direction. It is possible 

that the act of self-monitoring and being attuned to cognitive processes improved objective 

appraisals of trauma-related cognition with time, or there was a legitimate intensification of 

PTSD-congruent beliefs. The change mechanism here is unclear, but this pattern is nonetheless 

unusual.  
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 B2. Participant B2 is the second individual from the delayed treatment group, or last of 

four overall participants, to complete the study in its entirety. This participant attended all 

sessions, providing helpful information about fluctuations in symptom presentation during the 

course of this study. Participant B2’s scores on the DDNSI, PTCI, PSQI, and PCL-M are 

presented in Figures 10.1-10.4.  

 Participant B2’s scores on the DDNSI are included in Figure 10.1. This individual 

entered active IRT treatment with a score of 17, suggesting presence of problems with 

nightmares, but below the cutoff of 20 suggested by Krakow for determining presence of severe 

nightmare disorder. During the second session of active IRT treatment, Participant B2’s score 

decreased by 1 point (-5.88%) to a score of 16 on the DDNSI. At Session 3 of active IRT 

treatment, this individual again indicated a decrease in nightmare severity, and obtained a score 

of 13 (a 18.75% decrease from Session 2). However, by follow-up, Participant B2 indicated a 

return to his baseline score of 17, or a 30.77% increase from Session 2. In general, this 

individual’s endorsement of DDNSI items suggested some improvements in nightmare severity 

during his active IRT treatment phase, but by follow-up, this improvement did not appear to be 

retained.   

 This individual entered the study with a PTCI score of 158 (Figure 10.2). There was 

minimal (-1 point, or 0.63% reduction) change in his PTCI score from the initial pre-test to the 

pre-test immediately preceding his involvement in active IRT treatment. This relative stability 

suggests no significant change in posttraumatic cognition during the waitlist period. By post-test, 

Participant B2’s score on the PTCI dropped to 138 (a 20-point or 12.66% reduction from his 

initial pre-test score). At follow-up, Participant B2 obtained a PTCI score of 93—a 32.61% 

decrease from post-test, or a 65-point (41.14%) reduction from his initial pre-test. It appears that 
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this participant experienced a marked decrease in subjective indicators of posttraumatic 

cognition.  

 Participant B2’s scores on the PSQI are included in Figure 10.3.  During the initial pre-

testing session, he obtained a score of 16, suggesting presence of subjectively poor sleep quality. 

However, by the pre-testing immediately preceding active IRT treatment, his score dropped to a 

10 (a 36.50% decrease). Although still above the cutoff for scores reflecting poor sleep quality, 

this is a considerable reduction from baseline. Again, participants in the delayed treatment group 

did not receive any nightmare-focused intervention during the time between baseline pre-test and 

the pre-testing immediately preceding active IRT treatment. At post-test, Participant B2 obtained 

a score of 10 on the PSQI, indicating no perceived change in overall sleep quality. By follow-up, 

his score increased to 11 (a 10% increase from post-test). Overall, it appears that this 

participant’s sleep quality improved somewhat from the baseline assessment to follow-up (a 5-

point, or 31.25% decrease). However, it is important to note that the most marked reduction in 

his sleep disturbance occurred prior to the active IRT treatment, suggesting that external factors 

account for the majority of change for this individual.  

 Figure 10.4 displays Participant B2’s scores on the PCL-M. Participant B2 obtained a 

score of 66 on the PCL-M at baseline pre-test, and his score was above the cutoff typically used 

for determining possible presence of PTSD symptoms. This individual’s PCL-M score decreased 

to 49 (-25.76%) at pre-testing immediately preceding active IRT treatment. Again, this decrease 

in score took place when the participant was not engaged in active nightmare-focused treatment. 

At post-test, his score on the PCL-M was again 49, suggesting no perceived change in PTSD 

symptoms from the second pre-testing session. However, at follow-up, Participant B2 obtained a 

score of 38 on the PCL-M—this decrease was 22.44% lower than post-test, and was 42.42% 
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lower than his initial pre-testing PCL-M score. In general, this individual appeared to obtain 

considerable reduction in PTSD symptom severity during the time of this study. However, it is 

important to note that the change preceding active IRT treatment was larger than that following 

active IRT treatment, suggesting external variables better account for the initial change.   

 Overall, Participant B2 obtained mixed positive results during the course of this study. 

He indicated considerable improvement in posttraumatic cognition (41.14% reduction from pre-

test to follow-up), overall sleep quality (31. 25% reduction from pre-test to follow-up), and 

PTSD symptom severity (42.42% reduction from pre-test to follow-up). However, it appears that 

these improvements are not secondary to reduction in nightmare severity, as Participant B2 

indicated only temporary reduction in nightmare severity, followed by a return to his baseline 

functioning. This pattern suggests that although there seem to be factors contributing to 

improvement in Participant B2’s functioning during the course of the study, it is unlikely to be a 

result of improvement in nightmares, and is better accounted for by external factors. As 

mentioned earlier, there is typically a correlation between sleep quality and PTSD symptoms. It 

is possible that improvement related to other PSTD symptoms—for example, hypervigilance—

could contribute to improvement in general sleep quality, or vice versa. Reductions in 

problematic symptoms could contribute to reconciliation of some PTSD-congruent cognition. 

This hypothesis is not definitively supported by any means, but could explain how this 

participant could apparently obtain treatment gains in other areas, but retaining difficulty with 

nightmares. 

 B3. Participant B3 was present for the initial pre-testing session, the three sessions of 

active IRT treatment, and post-testing, but was absent for the second administration of pre-

testing immediately preceding active IRT treatment for Group B, as well as the follow-up 
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session. The study facilitator was unable to reach Participant B3 to gather information about his 

reason(s) for not attending the follow-up session. The available information for Participant B3’s 

scores on the DDNSI, PTCI, PSQI, and PCL-M are presented in Figures 11.1-11.4.  

 This individual’s scores on the DDNSI during active IRT treatment are presented in 

Figure 11.1, but no follow-up information is available. During the first session of active IRT 

treatment, Participant B3 obtained a score of 27 on the DDNSI, suggesting presence of severe 

nightmares and reflecting the highest pre-test DDNSI score for participants involved in the study. 

At Session 2 of active IRT treatment, this individual indicated a slight decrease in nightmare 

severity, and obtained a score of 26 (3.70% decrease). There was no change in DDNSI scores for 

Participant B3 from Session 2 to Session 3. In general, this individual indicated only slight 

decrease in nightmare severity during the course of active IRT treatment. However, without 

follow-up data available, long-term trajectory of nightmare severity is unknown. 

 Figure 11.2 includes Participant B3’s PTCI scores at the initial pre-testing session, and at 

post-test. This participant was absent for the second session of pre-testing administered to Group 

B immediately preceding active IRT treatment, and was also absent for the follow-up session. At 

pre-test, Participant B3 obtained a score of 201 on the PTCI—the highest score relative to other 

participants involved in the study. At post-test, Participant B3 obtained a score of 216 on the 

PTCI, reflecting a 7.46% increase from pre-test. The long-term trajectory of this participant’s 

self-reported posttraumatic cognition is not known due to lack of follow-up data. It appears that 

during the course of the study, this individual perceived a heightened degree of posttraumatic 

cognition.  

 Participant B3’s scores on the PSQI are presented in Figure 11.3. This participant 

obtained a score of 17 at pre-test, suggesting presence of poor general sleep quality. By follow-
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up, Participant B3’s score decreased by one point for this measure, reflecting a 5.88% decrease 

from pre-test. Although a slight improvement in sleep quality was indicated by Participant B3, 

no marked improvement was observed.  

 With regard to PTSD symptoms, Participant B3’s scores on the PCL-M are included in 

Figure 11.4. At pre-test, this individual obtained a score of 81 on the PCL-M—well above the 

cutoff for determining possible presence of PTSD, and the highest score obtained by study 

participants. At post-test, Participant B3 obtained a score of 74 on the PCL-M, reflecting a 

8.64% decrease from baseline. Here, Participant B3’s 7-point reduction in PTSD symptom 

severity suggests that he perceived some relief from symptoms, but continued to experience 

severe PTSD symptoms.  

 Participant B3 entered the study reporting problems with posttraumatic cognition and 

PTSD symptoms that were more intense than the other study participants. He also indicated 

problems with poor sleep quality, as well as presence of severe nightmares. Overall, his report of 

problematic symptoms decreased somewhat from pre-test to post-test for nightmares (-3.70%), 

general sleep quality (-5.88%), and PTSD symptoms (-8.64). However, he indicated 

intensification of posttraumatic cognition during the same timeframe (+7.46%). Participant B3 is 

unique in the sense that he reported the most intense problems with posttraumatic cognition, 

PTSD symptoms, and nightmares at pre-test, relative to other participants in the study. Given the 

extent to which he reported problematic PTSD symptoms—4 points below the maximum value 

for the measure at pre-test—it is prudent to consider that the extent of problems with PTSD 

symptoms other than nightmares could have limited potential benefit in this domain. For this 

individual specifically, the degree of perceived problems with PTSD symptoms far exceeded his 

concerns related to nightmares, although he did enter the study reporting severe nightmares. It is 
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quite possible that impairments related to other PTSD symptoms would potentially limit this 

individual’s ability to engage in this treatment modality. Despite ongoing difficulty with PTSD 

symptoms, poor sleep quality, and nightmares, this individual did obtain some relief from 

symptoms during the course of the study. It is possible that external or personal factors changed 

during that time, allowing for some reduction in symptoms, despite intensifying posttraumatic 

cognition.  

Discussion 

 Taken together, the findings of this study are not sufficient to definitively offer a position 

of relative support or non-support for the original hypotheses. There were a total of five 

hypotheses proposed, but only limited information is available, due largely to the constraints of 

such a small sample of participants and incomplete data. Each of the five original hypotheses—

related to nightmare severity, sleep disturbance, posttraumatic control appraisals, subjective 

symptoms of PTSD, and long-term retention—will be described in the follow sections, along 

with considerations for possible contributing factors in the observed trends.  

 H1: The first hypothesis, “IRT intervention for posttraumatic nightmares will 

significantly reduce veteran participants’ nightmare distress and frequency,” is perhaps the most 

central line of inquiry for this particular intervention. Unfortunately, only limited outcome 

information is available for the participants involved in the study (Figures 1.1, 2.1, and 3.1). Of 

the seven participants who attended more than one active IRT treatment sessions, five indicated 

at least some improvement in nightmare distress and severity by the third session (Participants 

A3, A4, B1, B2, and B3; Figures 6.1, 7.1, 9.1, 10.1, and 11.1). Two participants indicated 

increases in nightmare distress and severity during the course of active IRT treatment 

(Participants A1 and A5; Figures 5.1 and 8.1). However, with respect to course, by the time of 
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follow-up, two participants indicated a return to baseline (Participants A5 and B2; Figures 8.1 

and 10.1), one participant displayed an increase in nightmare distress and severity (Participant 

A4; Figure 7.1), and one participant indicated a marked reduction in nightmares (Participant B1; 

Figure 9.1). 

 Although unexpected, given previous research in IRT (Krakow & Zadra, 2006; Nappi, et. 

al., 2009) generally supporting its efficacy, there are a number of reasonable explanations as to 

how such a pattern could manifest.  First, it is important to understand that this treatment relies 

on practice—without sufficient engagement and rehearsal outside the therapy session, any 

improvement in nightmare distress is unlikely. Given the overall pattern of perceived decreases 

in nightmare distress and frequency at post-test, this reasoning seems to be quite plausible. 

During active IRT treatment, participants are instructed to practice the imagery rehearsal and 

rescripting techniques at home, on a daily basis. Participants’ engagement in the treatment would 

be reasonably enhanced by accountability of attending the weekly appointments and reporting 

relative successes and difficulties, and in that sense active treatment serves as a source of 

external motivation. However, during the period of time between post-test and follow-up, 

participants were no longer receiving the structured IRT intervention on a weekly basis, and 

although they are instructed to continue practicing the techniques, there is limited external 

accountability for enacting that practice. It is feasible that participants who discontinued the 

practice also discontinued what benefits may have been reaped from the intervention, whereas 

the participant(s) who continued to engage in rehearsing the rescripted nightmares retained 

benefit or continued to obtain improvements.  

 Second, post-test data may not fully capture long-term changes in nightmare distress, due 

to the short amount of time that the participants would have actively engaged in the intervention 



47 
 

“target” of rehearsing rescripted nightmare content. Typically, the active IRT sessions do not 

initiate rehearsal of a person’s rescripted nightmare content until the next-to-last or last session. 

Post-testing took place during the final session of active IRT treatment for both groups. Thus, 

participants had been rehearsing the rescripted nightmare content for a short period of time—

perhaps too short a timeframe for any observable effects to take place. It would be reasonably 

anticipated that any marked change might not be observed until some time had passed following 

post-testing, after a participant had the opportunity to enact the intervention across time.  

 Other issues may better explain the unanticipated pattern of nightmare severity, and merit 

consideration, as well. For example, a potential weakness of this study is the reliance on self-

report measures, including the DDNSI. This measure is very helpful in determining perceived 

markers of nightmare severity, assuming the individual completing the measure is a reliable 

reporter. Also, a secondary function of IRT intervention is the development of awareness, and 

the seemingly paradoxical focus on nightmare frequency, severity, etc. affords participants 

opportunity to become increasingly aware of the presence of nightmares in a detailed format. It is 

quite possible that with continued involvement in IRT treatment, participants developed 

enhanced reflectivity about the presence of nightmares, and effects that nightmares have on their 

overall functioning. In other words, participants may have developed a more accurate appraisal 

of nightmare qualities when they were asked to indicate them weekly, as opposed to relying on a 

post hoc analysis of the qualities from distant memory. Alternatively, it may well be the case that 

these participants did actively engage in the intervention and in general, still did not obtain a 

reduction in nightmare severity.  

 H2. The second hypothesis, “posttraumatic control appraisals will be modified by 

completing IRT,” refers to scores on the PTCI and relates to the concept of control appraisals 
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(Figures 1.2, 2.2, and 3.2). Here, increasing scores are reflective of higher endorsement of 

trauma-related cognition and beliefs. These trauma-related cognitions are used to illustrate the 

previously discussed concept of control appraisals, where decreasing scores would reflect 

movement toward appraisals of relative self-efficacy. Although this hypothesis was not framed 

directionally, in this sample there still remains no means of offering evidence of definitive 

support or non-support for any causal change function attributable to control appraisals. 

However, general trends observed in the available data will be outlined, along with discussion of 

issues that would likely influence changes in control appraisals.  

 Overall, four participants endorsed more indicators of posttraumatic cognitions from pre-

test to post-test (Participants A3, A4, B1, and B3; Figures 6.2, 7.2, 9.2, and 11.2), whereas three 

participants endorsed fewer (Participants A1, A5, and B2; Figures 4.2, 8.2, and 10.2). At follow-

up, two participants obtained lower scores on the PTCI than at pre-test (Participants A5 and B2; 

Figures 8.2 and 10.2), and two obtained higher scores on the PTCI compared to their pre-test 

scores (Participants A4 and B1; Figures 7.2 and 9.2). For the participants with follow-up data 

available, those who obtained a decrease in their PTCI score at post-test appeared to maintain a 

decrease at follow-up, compared to pre-test, and those who obtained an increase at post-test also 

indicated an overall increase at follow-up. In general, those participants who also indicated lower 

scores on the PCL-M (Figure 1.4) during the study also tended to indicate a decrease in 

posttraumatic cognitions on the PTCI, but participants who obtained increases on the PTCI also 

tended to report increased PTSD symptom distress on the PCL-M. However, there does not 

appear to be strong evidence that IRT intervention initiated a dramatic shift in posttraumatic 

cognition, nor evidence supporting the hypothesis that changes in control appraisals could 
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account for the improvements in other PTSD symptoms following IRT that have been reported 

by other researchers in the IRT literature.  

 The inclusion of PTCI scores was an effort to gain insight into the role of cognition 

(control appraisals) in IRT intervention. Unfortunately, the small sample size and missing 

follow-up data limits interpretive potential. Although no definitive information can be reported, 

there appeared to be some relationship between posttraumatic cognition and PTSD symptoms for 

the individuals involved in this study. Specifically, the three participants who obtained lower 

PTCI scores at post-test also obtained lower scores on the PCL-M, and three of the four 

participants who obtained higher scores on the PTCI at post-test also indicated higher scores on 

the PCL-M.  Somewhat surprisingly, there was a generally inverse pattern for PTCI scores and 

DDNSI scores—at the time of post-test, two of three participants who obtained a lower score on 

the PTCI indicated an increase in DDNSI scores, whereas the four participants who obtained a 

higher score on the PTCI at post-test indicated a decrease in DDNSI scores (Figures 1.1 and 1.2). 

Anecdotally, there appeared to be a tendency for increasing posttraumatic cognition to 

correspond with reduced nightmare severity, and vice versa, for these study participants. 

 Here, the PTCI is somewhat unique, relative to the other three measures, in the sense that 

it asks respondents to indicate their level of agreement with a series of statements reflecting 

thoughts and beliefs, whereas the other measures ask for endorsement of symptoms (either in 

terms of distress caused by symptoms or frequency). In this study, the PTCI is the most abstract 

measure and perhaps the most subjective, as its content reflects cognition and beliefs commonly 

indicated by people who have PTSD, rather than asking relatively concrete questions about the 

absence or presence of problematic symptoms. That notion serves as both a strength and 
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weakness of the measure for this study, as the measure assesses concepts that are subtle 

indicators of PTSD, but also relies on a degree of abstraction.  

 The idea of priming to cognitive processes is also appropriate to consider. Participants 

would likely be attuned to the common symptoms of PTSD, as individuals receiving treatment 

for PTSD are routinely provided psychoeducation about symptoms they may find problematic. 

However, there is some divergence in the area of beliefs or cognitions associated with PTSD, 

such as those presented in the PTCI. Individuals receiving Evidence-Based Psychotherapies 

(EBPs) for PTSD, such as Prolonged Exposure Therapy or Cognitive Processing Therapy, or 

psychotherapy that is cognitively-oriented would routinely be introduced to the role of cognition 

and/or beliefs in PTSD, whereas individuals with PTSD receiving other treatment modalities are 

less likely to be aware of the beliefs common to people with PTSD. In this study, five of eight 

participants had completed an EBP for PTSD previously, and three had no indication of 

receiving a cognitive or cognitive-behavioral intervention. Of note, the three participants who 

indicated a decrease in PTCI scores at post-test had previously completed an EBP for PTSD, 

whereas three of the four participants who obtained an increase in PTCI scores at post-test had 

not completed an EBP for PTSD. The pattern observed for this group of individuals seems to 

suggest a relationship between previous engagement in treatment that involves a cognitive 

component and changes in posttraumatic cognition following IRT intervention, although 

definitive evidence to that effect is not available. Nonetheless, for this group of individuals, those 

who received previous trauma-focused treatment tended to obtain reductions in posttraumatic 

cognition following IRT intervention, compared to those who had not completed a cognitively-

oriented intervention.    
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 H3. The third hypothesis, “sleep disturbance symptoms will improve in response to IRT 

intervention,” relies upon information obtained from participants’ PSQI scores (Figures 1.3, 2.3, 

and 3.3). Again, there is not sufficient evidence to either support or disconfirm the causal 

mechanism imbedded in this hypothesis, given a lack of available data. Overall, four of the seven 

participants who completed post-testing indicated a reduction in symptoms of sleep disturbance 

from their baseline functioning (Participants A4, B1, B2, and B3; Figures 7.3, 9.3, 10.3, and 

11.3), whereas two participants indicated an increase in symptoms of sleep disturbance 

(Participants A1 and A5; Figures 4.3 and 8.3), and another indicated no change (Participant A3; 

Figure 6.3). Additionally, movement in either direction at post-test on the PSQI also seemed to 

correspond with changes in nightmare severity (DDNSI)—both participants who indicated an 

increase on the PSQI also obtained increases on the DDNSI, and four of the five participants 

who indicated a decrease on the DDNSI also obtained a decrease on the PSQI at post-test 

(Figures 1.1. and 1.3). At follow-up, all four individuals indicated a decrease in symptoms of 

sleep disturbance from their baseline functioning, including one individual who had shown an 

increase at the time of post-testing (Participants A4, A5, B1, and B2; Figures 7.3, 8.3, 9.3, and 

10.3).  

 Despite being unable to offer a definitive position of support or non-support for this 

hypothesis, follow-up data suggests that there was a general trend of improved sleep quality 

during the time participants were involved in the study. This observation is consistent with 

previous research in IRT indicating a trend of improved sleep quality following IRT intervention 

(Krakow & Zadra, 2006; Nappi, et. al., 2009; Krakow et al., 2001; Krakow, et al., 1995).  

However, it is also important to note that external factors likely contributed to much of the 

improvement observed in this study, at least for some participants. For example, Participant B2 
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obtained a considerable decrease in PSQI score from the initial pre-testing to follow-up (Figure 

1.3). Upon closer examination, however, the majority of improvement in sleep quality obtained 

by Participant B2 took place between the pre-testing sessions—prior to his course of active IRT 

treatment (Figures 2.3 and 10.3).  This observation points to some external factor accounting for 

the change more so than his improvement in sleep quality resulting from IRT treatment.  

 One possible explanation may lie in the study design. As outlined earlier, the study was 

originally designed to isolate effects of the imagery rescripting and rehearsal portion of IRT 

treatment from the gains that might be obtained from instruction in sleep hygiene. Study 

participants did receive both of these components, but received the sleep hygiene portion before 

entering the study. Some of the considerable improvement (a 6-point reduction on a measure 

with a range of 0—21) obtained by Participant B2 between pre-testing sessions may be the result 

of enacting changes in sleep habits, as presented in the sleep hygiene portion of the treatment 

(before entering the study). Participant B2 had approximately six weeks to enact these changes 

prior to the second pre-testing session immediately before he began active IRT treatment, and 

gains may have related to an improvement in sleep habits.  

 Alternatively, there may be other external factors that better account for the change. For 

example, Participant B2 also obtained a marked reduction in PCL-M score during the same 

timeframe (between pre-testing sessions). It is quite plausible that improvement(s) in PTSD 

symptoms allowed for improved sleep quality, or improved sleep quality reduced the severity of 

some PTSD symptoms. There is no directional presumption here, as it is possible that resolution 

of some external source of stress—such as financial difficulty or a strained relationship—could 

reasonably result in a reduction in PTSD symptom severity. It is also very possible that a 

combination of external factors and benefit from involvement in the IRT treatment both 
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contributed to this participant’s improvement, as well as the improvements indicated by other 

participants. Overall, there did appear to be a tendency for participants who returned for follow-

up to report improvement in sleep quality during the course of this study, even when they 

obtained increases on other measures.  

 H4. The fourth hypothesis, “subjective symptoms of PTSD will be improved by 

completing IRT,” refers to participants’ scores on the PCL-M (Figures 1.4, 2.4, and 3.4). Other 

research in IRT has noted a tendency for individuals that complete IRT to obtain reductions in 

other PTSD symptoms (Krakow et al., 2001) and inclusion of this hypothesis was an attempt to 

establish the relative contribution of the imagery rescripting and rehearsal portion of IRT to this 

phenomenon. However, the aforementioned small sample size and missing data does not afford 

opportunity to offer a definitive position. Overall, four participants obtained a decrease in PCL-

M scores from pre-test to post-test (Participants A1, A5, B2, and B3; Figures 4.4, 8.4, 10.4, and 

11.4) and three participants obtained an increase in PCL-M scores during the same timeframe 

(Participants A3, A4, and B1; Figures 7.4 and 9.4). From pre-test to follow-up, one participant 

indicated an increase in PTSD symptoms (Participant A4; Figure 7.4) and three obtained a 

reduction in PCL-M scores, including one participant that had indicated an increase at post-test 

(Participants A5, B1, and B2; Figures 8.4, 9.4, and 10.4).  

 The PCL-M is the only measure included in this study with a previously established 

standard of determining response to treatment. A change of 5 points on the PCL-M is considered 

reliable (Monson, et. al, 2008) and a change of more than 10 points is considered clinically 

significant (Weathers, et. al., 1993). In this study, one participant obtained a reliable (6-point) 

increase from pre-test to post-test, two obtained a reliable (7-point) decrease from pre-test to 

post-test,  and one obtained a clinically significant (17-point) decrease from pre-test to post-test 
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(Figure 1.4). However, the participant that obtained a clinically significant decrease during this 

timeframe—Participant B2— indicated that the change took place between pre-testing sessions, 

rather than during the time he was involved in active IRT treatment (Figures 2.4, 3.4, and 10.4).   

From post-test to follow-up, one participant obtained a reliable (5-point) increase, two obtained a 

reliable (5-point and 6-point) decrease, and one obtained a clinically significant (11-point) 

decrease (Figure 1.4.). Here, Participant B2 again obtained the clinically significant decrease 

(Figures 2.4, 3.4, and 10.4), suggesting there were benefits obtained from either changes in 

external factors, improvement due to IRT intervention, or some combination of both. For the 

four individuals with follow-up data available, one obtained a reliable (7-point) overall increase 

in PCL-M scores, and two obtained clinically significant (12-point and 28-point) decreases in 

their PCL-M scores from pre-test to follow-up (Figures 1.4 and 2.4).   

 Overall, there appeared to be a general tendency for participants to obtain a decrease in 

PCL-M scores during their time in this study. As was the case for posttraumatic cognition or 

control appraisals, participants who previously completed an EBP for PTSD tended to obtain 

more favorable results at post-test than the participants who had not completed an EBP 

previously. The four participants who indicated a reduction in PTSD symptom severity had all 

previously completed an EBP, whereas the three participants who obtained an increase in PCL-

M scores had not previously completed an EBP for PTSD. Of the four participants who returned 

for follow-up, three indicated an overall decreased PCL-M score from pre-test, and two of those 

individuals had completed an EBP, and one had not. The individual that obtained an overall 

increase in PCL-M score from pre-test to follow-up had not completed an EBP.  

 There are a number of possible contributing factors that could account for a tendency to 

respond better to IRT after completing a trauma-focused intervention. As outlined previously, 
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EBPs tend to provide information about common beliefs following trauma, as well as the role 

cognition has in PTSD symptom maintenance. Participants who had completed an EBP may 

have been better prepared to engage in this intervention, and may have more fully comprehended 

the influence of cognition upon one’s wellbeing. IRT relies heavily upon using cognitive 

processes to one’s advantage—namely, using creativity, narration, and extensive mental imagery 

to provide an image that is less distressing than the nightmare(s), then repeatedly exposing the 

individual to that new dream content while they are awake. Individuals already equipped with an 

understanding of the role thoughts play in behavior and emotional states would likely be more 

prepared to engage in an intervention that relies upon such abstract concepts.  

 Additionally, individuals who have completed an EBP likely have a fairly well-developed 

“tool kit” for coping with PTSD-specific symptoms in a healthy manner. For example, rather 

than avoiding anxiety-provoking (but objectively safe) material—such as nightmares—people 

who have completed an EBP are likely to be aware of the merits of facing the material head-on 

and working to resolve it. Thus, individuals with previous experience enacting EBPs might be 

more willing to “approach” nightmare content than those without a background in trauma 

treatments. A final consideration relates to familiarity with a structured intervention. EBPs are 

generally very structured interventions, and clients engaging in EBPs for PTSD are advised that 

their relative success is contingent upon consistent and persistent enactment of the content 

outside of session. Thus, individuals who have completed an EBP are at least accustomed to the 

necessity of doing therapy “homework” to obtain improvement, and consequently might be 

willing to engage in the necessary IRT practice at home more so than an individual that has not 

completed structured interventions. Conversely, individuals that have engaged in no treatment or 

treatments that are passive in out-of-session work may have more difficulty with completing the 
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outside practice necessary for IRT to be helpful. These considerations are by no means definitive 

answers to the apparent relationship between previous engagement in EBPs and outcome on the 

PCL-M, but appear to be reasonable projections.  

 H5. The fifth and final hypothesis, “gains obtained from IRT treatment will be retained 

long-term,” refers to follow-up data (Figures 1.1-1.4, 2.1-2.4, and 3.1-3.4).  Previous IRT has 

reported a generally favorable long-term trajectory for retention of treatment gains from IRT 

(Forbes, et al., 2003; Lu, et al., 2009; Krakow, et al., 1993). However, the availability of follow-

up data in this study is limited to that of four participants (Participants A4, A5, B1, and B2)—far 

too few to draw definitive conclusions about the longevity of benefit. The available long-term 

outcomes on each of the measures were presented broadly within the preceding sections, but will 

be revisited to more fully address symptom trajectories over the long-term for the four 

participants who returned to complete follow-up. 

  From pre-test to post-test, Participant A4 indicated improvement in nightmare severity 

(DDNSI) and sleep quality (PSQI). However, at the follow-up session, Participant A4 obtained a 

score on the DDNSI that was well above his baseline score on that measure, suggesting he did 

not perceive ongoing improvement in nightmare severity over the long-term (Figure 7.1). 

Similarly, Participant A4’s score on the PSQI also increased from post-test to follow-up (to one 

point below his baseline score on the measure), again suggesting that the gains he obtained 

during the active treatment phase were not retained long-term for sleep quality (Figure 7.3). 

Overall, this participant did not appear to retain the gains he had obtained during the course of 

IRT intervention.  

 Participant A5 indicated improvement in posttraumatic cognition (PTCI) and PTSD 

symptom severity (PCL-M) from pre-test to post-test. By the follow-up session, his score on the 
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PTCI increased to slightly below baseline, suggesting that he generally did not appear to retain 

gains in the posttraumatic cognition domain (Figure 8.2). With regard to his PCL-M score at 

follow-up, Participant A5’s score improved substantially, implying he did retain gains in reduced 

PTSD symptom severity and actually obtained further improvement from post-test to follow-up 

(Figure 8.4). In general, this individual appeared to obtain mixed results—although he did not 

appear to retain gains in improved posttraumatic cognition, he did indicate ongoing improvement 

in PTSD symptom severity. 

 From pre-test to post-test, Participant B1 indicated improvement in nightmare severity 

(DDNSI) and sleep quality (PSQI). At the follow-up session, his score on the DDNSI increased 

from post-test, but his follow-up score remained lower than his baseline score (Figure 9.1). 

Although he did indicate intensification of nightmares from post-test to follow-up, it appeared 

that he did retain some benefit when compared to his baseline functioning. Participant B1’s score 

on the PSQI remained the same from post-test to follow-up, suggesting he retained the 

improvement. Overall, Participant B1’s improvements in nightmare severity did not appear to be 

retained from post-test to follow-up (but he did indicate overall improvement relative to his 

baseline) and his improvement in sleep quality was retained. 

 At the post-test session, Participant B2 indicated an improvement in all four of the 

domains assessed—nightmare severity (DDNSI), posttraumatic cognition (PTCI), sleep quality 

(PSQI), and PSTD symptom severity (PCL-M). From post-test to follow-up, Participant B2’s 

score on the DDNSI increased to his baseline score, suggesting he did not retain gains in 

nightmare severity. Conversely, his score on the PTCI decreased considerably from post-test to 

follow-up, implying he did retain improvement in posttraumatic cognition and actually continued 

to improve after the intervention was completed. Participant B2’s score on the PSQI increased 
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from post-test to follow-up, but remained below his baseline score on that measure, overall. With 

regard to PTSD symptom severity, Participant B2’s score decreased substantially from post-test 

to follow-up—at the study’s end, his score on the PCL-M was below the threshold score used to 

determine possible presence of PTSD. Overall, Participant B2 obtained mixed long-term results. 

Although he did not appear to retain gains in nightmare reduction, his improvements in 

posttraumatic cognition, sleep quality, and PTSD symptom severity did appear to be retained 

when compared to his baseline functioning.  

 Although it was not an area of inquiry directly embedded in this hypothesis, there was 

also some evidence of improvement in symptoms from post-test to follow-up, even when 

participants had indicated an intensification of symptoms at the post-testing session. For 

example, Participant A5’s scores on the DDNSI and PSQI increased from the pre-test to post-test 

session. However, at follow-up, Participant A5’s scores on these measures decreased from post-

test—his score on the DDNSI returned to baseline, and his score on the PSQI dropped to below 

threshold in determining presence of poor sleep quality. Similarly, Participant B1’s score on the 

PCL-M increased from pre-test to post-test, but dropped below his baseline score at the follow-

up session. For some individuals, there may be a gains obtained long-term that are not readily 

apparent immediately following the treatment’s conclusion.  

 Another area not embedded in this hypothesis, but nonetheless meriting attention, is the 

overall pattern of change from post-test to follow-up. Overall, one participant indicated a 

reduction in nightmare severity on the DDNSI from post-test to follow-up (Participant A5; 

Figures 1.1 and 8.1) and three participants indicated an increase in nightmare severity during the 

same timeframe (Participants A4, B1, and B2; Figures 1.1, 7.1, 9.1, and 10.1). As for 

posttraumatic cognition, three participants obtained a reduction in PTCI scores from post-test to 
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follow-up (Participants A4, B1, and B2; Figures 1.2, 7.2, 9.1, and 10.1) and one participant 

obtained an increase on the PTCI from post-test to follow-up (Participant A5; Figures 1.2 and 

8.1). With regard to sleep quality, one participant indicated improvement on the PSQI from post-

test to follow-up (Participant A5; Figures 1.3 and 8.3), two participants indicated increases in 

problematic sleep quality from post-test to follow-up (Participants A4 and B2; Figures 1.3, 7.3, 

and 10.3), and one participant indicated no change from post-test (Participant B1; Figures 1.3 

and 9.3). Finally, in terms of PTSD symptom severity, three participants’ scores on the PCL-M 

decreased from post-test to follow-up (Participants A5, B1, and B2; Figures 1.4, 8.3, 9.3, and 

10.3) and one participant obtained an increased score on the PCL-M from post-test to follow-up 

(Participant A4; Figures 1.4 and 7.4). For these four individuals, gains obtained by post-test 

tended to be retained at follow-up for posttraumatic cognitions and general sleep quality, but 

tended to decline for nightmare severity and PTSD symptom severity during the same timeframe.  

 Although mentioned previously, it is important to be aware of the difference in time 

between post-test and follow-up for the two groups. Figures 3.1-3.4 include graphic depictions of 

participants’ scores on the four measures across the study’s 12-week duration, and illustrate the 

study’s timeframe for administration of each testing interval. Group A (the immediate treatment 

group) completed their course of IRT and the post-testing during Week 3 of the study, but did 

not complete follow-up until Week 12 (rather than at the one-month follow-up interval, which 

would have been during Week 7 for this group). In other words, there was a 9-week lag between 

post-testing and follow-up testing for Group A participants. On the other hand, Group B (delayed 

treatment) participants began active IRT treatment during Week 6, completed post-testing during 

Week 8, and returned for follow-up testing during Week 12 of the study. Thus, Group B 

participants completed follow-up at the one-month interval, as planned, whereas Group A 
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participants completed their follow-up testing nine weeks after post testing. It is not known if this 

variation from the design had any effect on outcomes, but should be noted as potential limitation.  

 Regarding long-term outcomes following IRT intervention, it is important to understand 

the necessity of ongoing practice and enactment of IRT techniques for benefit to be obtained or 

retained. During the period of time between post-testing and follow-up, there was no external 

“check” on participants’ engagement in ongoing practice, and it is not known if participants 

reliably enacted the techniques, or if they discontinued. Thus, it is prudent to again reiterate that 

the outcomes obtained in this study are by no means definitive evidence that IRT intervention 

“works” or “doesn’t work.” Rather, these outcomes should be considered within this study’s full 

context—namely, these results reflect self-report data from very few participants, there was 

methodological divergence from the way IRT is typically implemented, the follow-up period 

varied between the two groups, and there was no verifying information about participants’ 

relative engagement in the intervention.  

Limitations 

 Participant Variables. There are a multitude of participant variables that influence 

response to treatment, and there is no definitive “one-size-fits-all” approach to addressing 

psychological symptoms. For example, people differ widely in their ability to use abstraction, 

and some people are naturally more concrete than others. This intervention relies heavily upon 

abstraction, such as forming mental representations of images, creating narratives of content, and 

being able to engage their focus on imagined scenery and related sensations. It may be the case 

that some of the participants in the study happen to tend toward relatively concrete cognitive 

processes, and this intervention may consequently be a poor fit for them.  
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 Engagement. Participant engagement in the IRT treatment was also not assessed by 

formal means during this study. As outlined earlier, IRT intervention requires considerable 

practice or engagement in “homework” outside of session. Without sufficient engagement in the 

treatment, it is unlikely to be beneficial—attending weekly sessions is not generally adequate 

exposure to the intervention, but mental health consumers are at times inconsistent in applying 

out-of-session practice. This assertion should not be interpreted as placing undue blame upon 

clients or a presumption of poor motivation—many factors can influence a client’s level of 

engagement, including presence of anhedonia, distress, rapport with providers, availability of 

transportation, comprehension of material, or subjective agreement with the rationale for 

enacting an intervention. Regardless of the source, when attendance is considered a reflection of 

engagement in treatment, given the overall pattern of drop-outs and missing data, there seemed 

to be some evidence of limited engagement.  

 Fluctuations of PTSD Symptoms. Additionally, psychological symptoms tend to be 

influenced by external variables not assessed in this study. With regard to PTSD symptoms in 

particular, there are many external factors that influence the waxing and waning of symptoms 

commonly reported by people with PTSD, such as approaching anniversaries of trauma 

experiences, encountering environmental “triggers” of trauma-related associations, stress, 

interpersonal difficulties, depression, or even resolution of stressors that had previously served to 

intensify symptoms. It is possible that during the course of this study, participants encountered a 

downturn on the rollercoaster of life, leading to intensification of symptoms; alternatively, some 

individuals may have been able to resolve a source of personal distress, and thus observed an 

improvement in their functioning. There was some evidence that external variables accounted for 

symptom change in either direction for at least some participants in this study (such as the 
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improvements previously noted for Participant B2, obtained before he was engaged in active IRT 

treatment), limiting the degree to which conclusions about IRT intervention’s relative efficacy 

can be drawn.  

 Nature of the Trauma(s) and Duration of Symptoms. The nature of trauma 

experienced by participants in this study, and duration of time that they have persistently 

experienced PTSD symptoms—particularly, nightmares—could also influence response to 

treatment. Study participants had experienced trauma during their military service, usually 

related to combat. Combat trauma tends to be somewhat divergent from other forms of trauma 

(for example, surviving a natural disaster or a mugging) in the sense that there are often multiple 

traumas encountered in combat situations. Thus, it is fairly common for individuals with PTSD 

from combat trauma to have different nightmares, related to different events. IRT intervention 

initially focuses on a single nightmare—typically the one that the individual experiences most 

frequently (and not always the one that is most distressing). After completing IRT and enacting 

the practice across time, usually until the nightmare has reduced in frequency and severity, 

clients are encouraged to apply the IRT techniques to other nightmares, if applicable. In other 

words, it could be the case that the participants encountered multiple nightmares that each 

required intervention. This process may be a relevant issue limiting results at post-test or even 

follow-up periods, and it is possible that extending the follow-up period or including multiple 

long-term follow-up sessions would yield different results.  

 With regard to duration of symptoms, most of the participants in this study had 

experienced the primary traumatic event over ten years prior—a very long time for nightmare 

content to be “embedded” in the deep recesses of memory and inadvertently rehearsed across 

time. The study duration was only a total of 12 weeks, and was a comparatively very short period 
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of time to allow for modification of the imagery to take place. Anecdotally, the study facilitator 

indicated that participants who were younger (e.g., had experienced trauma more recently) 

tended to respond more positively to the intervention. It may be the case that study participants 

would obtain treatment gains after a longer period of time. These two issues serve as illuminating 

prospects for future research in the treatment of combat trauma-related nightmares.  

 Intervening Treatment Variables. Another participant variable that serves as a 

limitation is embedded in the study’s design. Namely, participants in this study continued 

receiving their typical mental health treatment during the course of the study, aside from 

nightmare-focused intervention. Thus, some participants were actively engaged in individual or 

group therapy services, and most participants were taking at least one psychotropic medication 

during their involvement in the study. Also, five of the eight participants had previously 

completed an EBP for PTSD. As outlined earlier, participants who had previous experience with 

an EBP tended to fare better with IRT intervention than those who had not in this study. The 

decision for participants to maintain their typical mental health treatment during the study was to 

ensure that they were receiving the highest standard of care as determined by their primary 

mental health treatment providers, and to protect them from any potential adverse effects of 

changes to their treatment plan (such as discontinuing medication).  Study participants were not 

compensated for their time or involvement in this study, and their motivation for participating 

was driven by hope for personal symptom reduction, a desire to potentially help other veterans, 

or some combination thereof. In other words, since participation in IRT treatment was voluntary, 

there may have been difference in participants’ motivations for enrolling in the study. Taken 

together, the risk of potential harm to the participants was weighted as immensely more 

important than the presence of intervening treatment variables.  
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Validity 

 Generalizability. In this study, the ever-present question of generalizability is very 

prominent. This study was designed to assess the effectiveness of IRT in reducing or resolving 

posttraumatic nightmares, and secondarily sleep disturbance, PTSD symptoms, and 

posttraumatic cognition for a veteran population. The very small N involved in the study is 

perhaps the most obvious limitation to generalizability. The participants in this study were all 

male veterans, and most were Caucasian. The small number and generally homogenous 

composition of study participants certainly limits its generalizability. However, a considerable 

range of ages and war eras was represented in this group. It may be the case that some of the 

observed trends for this group of individuals related to the diversity of participants’ ages and 

respective war eras, and it is possible that these variations had a significant influence in outcome 

variability. In many ways, the results of this study reflect outcomes for seven men of varying 

ages with posttraumatic nightmares from combat trauma, and not the efficacy of IRT 

intervention in general. Overall, the available literature in IRT tends to support its efficacy and 

long-term benefit for nightmare reduction or resolution. However, for the individuals involved in 

this study, the outcomes were somewhat mixed. 

 Study Design vs. Scripted IRT. It is also noteworthy that the “standard” application of 

IRT intervention involves sleep hygiene instruction, in addition to the rescripting and rehearsal 

portion, whereas this study was designed to examine only the latter. This intentional separation 

of components was intended to isolate the effects of the hallmark components of rescripting 

nightmares and rehearsal of the new content from gains that may have been obtained as a result 

of basic sleep hygiene. Although all participants received both of these components by the end of 

the study, it is possible that implementing the sleep hygiene and rescripting/rehearsal aspects in 
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close proximity is necessary for optimal results. However, it does not appear to be the case that 

generally worse outcomes were obtained for Group B participants, relative to those participants 

in the immediate treatment group. Specifically, individuals in the delayed treatment group 

(Group B) received their course of IRT intervention at least one month post sleep hygiene 

instruction. This design variable may also explain some of the improvements that were observed 

between the two pre-testing sessions (at study onset and immediately preceding active IRT 

treatment) for Group B participants—although they were not involved in the active IRT 

treatment, they had received instruction in helpful sleep habits that may have resolved some 

related issues.  

 Additionally, unlike many large, externally funded studies, the context of this study did 

not allow for the luxury of extensive participant screening. Specifically, prospective participants 

needed only to be veterans receiving treatment from the VA PTSD Treatment Clinic, indicate 

problems with nightmares, and be free of over psychotic processes to be included. It may be the 

case that including participants with comorbid conditions (such as health problems, depression, 

and personality pathology) may explain why the outcomes of this study were generally more 

mixed than previous IRT researchers’ findings, at least to some extent.  

 Provider Variables. The IRT intervention was also facilitated and implemented by a 

sole clinician and researcher. The facilitator is a skilled and accomplished clinician, and has 

earned a board-certification in Clinical Psychology. However, therapy outcomes also tend to 

correlate with the degree to which a client “clicks” with their provider, and personality or 

interpersonal preference variables can influence that rapport, just as skill or perceived 

competence can influence the relationship. It is possible that there was a therapeutic mismatch or 

“excellent fit” between provider and participants—just as there is no “one size fits all” approach 
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to treatment, there is also no comparable approach to therapist-client matching. In other words, it 

is possible that outcomes would have varied if other clinicians were providing the treatment. In 

some ways, this study is an indication of how participants responded to IRT intervention with 

this study facilitator, and not necessarily a reflection of response to IRT intervention in the broad 

sense.  

 Design Integrity. An additional consideration relates to design integrity. The study was 

originally designed to have a follow-up session three months after each group’s respective post-

testing session. However, time constraints resulting from unanticipated delays outside the control 

of the researcher and study facilitator led to a change from three-month follow-up to a one-

month follow-up period early in the study. Following that amendment, the actual follow-up 

period did not take place at one-month post intervention for the immediate treatment group 

(Group A), but instead took place at the same time as Group B’s one-month interval—nine 

weeks post intervention for Group A. In sum, Group A’s follow-up session is actually nine 

weeks after receiving active IRT intervention, whereas Group B’s follow-up session was one 

month post intervention. It is not known if this departure had any effect on the follow-up data, 

but should be taken into consideration, particularly with regard to Group A’s follow-up data.  

 Limitations of Measures. Finally, the measures selected for this study also pose a 

potential weakness in the sense that they are all self-report inventories, and thus rely on the 

accuracy and reliability of participants’ report. It is always a possibility that an individual 

completing self-report inventories either over-reports or under-reports symptom severity, or 

misunderstands the inquiry presented in the measure. This process is not necessarily an act of 

intentionality, and can be influenced by a client’s lack of awareness of an objectively present 

problem, limited willingness to acknowledge a suspected problem, or desire to “please” a 
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treatment provider. Alternatively, reporting symptoms beyond what are objectively present can 

reflect a “cry for help,” desire to obtain secondary gain, or simply reflect a hurried or random set 

of responses by disinterested individuals. More specifically, there is a potential influence of 

service-connected disability status upon self-report. At times, individuals may continue reporting 

symptoms that are lessened or no longer present, rather than risk loss of income and other 

benefits. In other words, some individuals may perceive improvements, but not accurately report 

them for this reason alone.  

 Many other possible motivations—both implicit and implicit—influence the manner in 

which an individual chooses to endorse items. The use of self-report measures inherently carries 

these risks, yet there is perhaps information to be learned solely in the sense of gaining a better 

understanding of how a client wants to be understood, objectively so or not. Overall, for the 

purposes of this study, the use of self-report measures was weighed to be the most efficient (on 

both the researchers’ and participants’ parts) and informative means of gaining an understanding 

of fluctuations in participants’ symptoms over time.  

Considerations for Clinicians 

 Although the results of this research did not allow for any definitive conclusions to be 

drawn about the effectiveness of IRT or possible mechanisms of action, there were some areas 

that seem to be relevant considerations in a clinical sense. For this small group of individuals, 

there was generally not an apparent resolution to nightmares following IRT intervention—in 

other words, for a possible myriad of reasons, this intervention did not appear to be resoundingly 

curative for these individuals during the course of the study. However, this observation should 

not be interpreted as evidence that IRT intervention “doesn’t work,” particularly considering 

most participants did obtain some improvement in at least one of the areas studied. Due to design 
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limitations, it is impossible to draw any definitive conclusions or causal connections between 

IRT intervention and the observed outcomes. Clinicians should instead exercise some 

consideration in determining appropriateness of IRT for their clients. It may be worthwhile for 

clinicians to reflect on individual clients’ needs prior to beginning IRT treatment, and perhaps 

consider modifying the treatment to “fit” that person’s needs. Here, a handful of areas that may 

be useful for clinicians utilizing IRT techniques to consider will be discussed.  

 In determining appropriateness of IRT intervention for an individual, it may be useful to 

first establish the person’s relative comfort with using imagery-based techniques. Perhaps 

attempting to engage a client in a guided imagery exercise and assessing the client’s response 

would offer some insight into how that individual would respond to an IRT-based intervention 

for nightmares. As discussed previously, IRT intervention relies heavily upon an individual’s 

ability to develop purposeful “mastery” over imagery—a fairly abstract process—and it may be 

difficult for some individuals to utilize these techniques. For individuals with difficulty utilizing 

imagery effectively, this intervention may not be a good therapeutic fit, or they may require 

additional assistance in developing an imagery strategy that suits their needs.  

 Additionally, for this group of individuals, there appeared to be some relationship 

between previously completing an EBP for PTSD and the individuals’ relative success with IRT 

intervention. Clinicians may find it useful to “screen” potential IRT clients to determine if they 

have historically demonstrated commitment and engagement in treatment, given benefits from 

IRT seem to be at least partially attributable to client engagement. It may be helpful for 

clinicians to encourage clients seeking treatment for posttraumatic nightmares to first complete 

an EBP, or for clinicians to consider providing additional rationale for treatment to clients 

without prior history in structured interventions. Anecdotally, some clients completing IRT 
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intervention appeared to deeply struggle with the difference between rescripting nightmare 

content and rescripting actual traumatic events, particularly when loss of life was involved. They 

tended to express a belief that changing the nightmare content was “denying what really 

happened” or “dishonoring” a person who lost their life in the traumatic event, and those 

individuals often appeared hesitant to engage with the treatment. In such cases, it may be helpful 

to encourage completion of an EBP to help the individual begin working through traumatic 

memory and associated feelings of guilt or responsibility prior to beginning IRT treatment. 

Alternatively, providing psychoeducation about nightmares and their shifting content 

(particularly when the client has acknowledged some distortion of the trauma and is not reporting 

replication nightmares) in greater detail than is typically warranted in IRT intervention may also 

be helpful in resolving similar ambivalence.  

 Also related to the “screening” process for IRT-based interventions, it may be helpful to 

assess the type of nightmares that the client typically experiences, and consider tailoring the 

duration of IRT treatment to fit that individual’s unique needs. Individuals with difficulty related 

to a single nightmare with relatively consistent content may have better response to the typical 

brief IRT intervention than individuals with problems related to multiple nightmares. For people 

with multiple nightmares, a longer duration of treatment or continuation of “check-in” sessions 

beyond the typical course of IRT intervention may be beneficial. An additional consideration for 

screening appropriateness of IRT relates to client variables. Specifically, IRT might be more 

helpful for individuals who have intact cognitive functioning and mental acuity, and may not be 

a good fit for individuals who have cognitive impairments.  

 With further regard to duration of treatment, many participants in this study generally did 

not appear to have obtained dramatic improvement in symptoms at the post-test or even follow-
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up period. However, some possible contributing factors may be addressed by clinicians offering 

additional means of external motivation (e.g., additional follow-up sessions or “check ins”) to 

clients completing IRT intervention, particularly when there is indication that they continue to 

have difficulty with nightmares at the end of their involvement in the typical course of IRT 

intervention. It may be the case that continuation of sessions to assist with encouraging ongoing 

practice, problem-solving difficulties with implementation of IRT techniques, and offering 

supportive feedback about barriers to improvements may yield better long-term results for clients 

presenting with posttraumatic nightmares.  

 A final consideration relates to implementing a structured approach to assessing clients’ 

engagement in the treatment, particularly if the clinician is planning to extend the IRT-based 

treatment or use “check-in” sessions to continue addressing nightmares. Typically, during the 

course of IRT treatment, a clinician does provide clients with means of documenting their daily 

practice, nightmare qualities, etc. via worksheets or at least informally “check in” on clients’ 

relative success or difficulty with enacting the techniques. Some clients may respond to benefits 

obtained during treatment by mistakenly believing that they no longer need to practice the 

techniques, and may consequently experience a return of problematic nightmares. Here, 

reinforcing the necessity of ongoing practice at home through metaphor (e.g., going to the gym 

once per week to lose weight vs. going to the gym every day) may also be helpful. Perhaps 

extending the approach to a longer-term or ongoing assessment process, beyond the typical 

course of IRT would offer additional structure to help with continued practice.  

 Although these suggestions are by no means definitively supported by the results of this 

study, they do appear to be worthwhile areas for clinicians to consider. It is possible that making 

similar modifications to the treatment would improve client outcomes. Additional research in the 
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use of IRT with modified protocols is needed before formally or definitively suggesting such 

modifications, but the aforementioned considerations may be worthwhile for clinicians seeking a 

more flexible or tailored means of helping clients resolve problematic nightmares.  

Concluding Remarks.   

  Overall, participants appeared to obtain at least some benefit in one or more areas during 

the time they were involved in the study. For those who returned to the follow-up session, there 

was a general trend of symptoms continuing in the same direction (for better or worse) as their 

post-testing tendency. However, there is not overwhelming evidence that this intervention 

initiated a marked change for the participants in the study.  

 This research is somewhat novel in its design and intention, and serves as a model of 

sorts for future research. First, there had been no controlled trials to date that evaluated the 

imagery rescripting and rehearsal in isolation from the cognitive-behavioral sleep hygiene 

component of IRT intervention. There was evidence that at least some of the participants 

obtained considerable benefit during the time following sleep hygiene instruction, but preceding 

IRT—perhaps even more so than during their engagement in the imagery component.  

 Second, there is not a clearly identified mechanism of action in IRT. A primary goal of 

this study was to evaluate the role of posttraumatic cognition, or control appraisals, in IRT 

intervention to better understand the tendency for those who complete IRT to obtain reductions 

in other PTSD symptoms. Here, there was very limited evidence that posttraumatic cognition 

modified nightmares or other PTSD symptoms—the results for this group of individuals actually 

pointed to an inverse relationship between posttraumatic cognition and nightmare severity. 

However, there appeared to be a generally positive correlation between posttraumatic cognition 
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and PTSD symptom severity. While it was unexpected that nightmare severity would apparently 

not vary in the same direction, this research affords new areas for future inquiry.  

 Third, there seemed to be a general tendency for participants to obtain reductions in 

nightmares while actively engaged in treatment, but the gains seemed to decline by the follow-up 

period. It may be helpful to encourage IRT clinicians to include follow-up “booster” sessions in 

an effort to encourage ongoing engagement in the intervention, and hopefully improve long-term 

outcomes. This observation may serve as a useful variable in future IRT research, with regard to 

including additional sources of external motivation.  

 Fourth, there was a general tendency for individuals that had completed an EBP for 

PTSD previously to have better outcomes than the individuals with no history of engaging in a 

structured intervention. It is not known if there is a cumulative effect involved for intervention, a 

function of familiarity with structured intervention, or if the pattern just happened to be present 

for the individuals involved in this study. Sequencing IRT after EBP intervention seemed to 

elicit better outcomes for the participants in this study. This pattern is certainly noteworthy, and 

merits further consideration in future research. 

 In the broadest sense, this research could perhaps be best characterized as a pilot study. 

Although there were very few participants and a number of factors limiting the interpretation or 

generalizability of findings, the outcomes elicited a number of questions for future research.  

Additional areas of interest could be addressed with modifications to the design of this study. For 

example, extending the follow-up period(s) to longer intervals may reveal helpful information 

about how IRT techniques could influence nightmare distress for individuals with multiple 

nightmares (such as those often reported by combat veterans with PTSD) across an extended 

period of time. Replicating the study design with a larger group of participants would also 
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provide more definitive evidence of IRT’s relative efficacy than can be provided here. Future 

research in this area may benefit from including embedded validity measures (regarding 

symptom severity), means of assessing engagement in treatment, integrating objective 

assessment techniques (such as sleep studies), attempting to limit some external variables that 

likely influence course (regarding other mental health services), and further investigation of the 

roles that history of multiple traumas (combat trauma) and multiple posttraumatic nightmares, 

duration of symptoms, and age may play in symptom trajectory following IRT intervention.   
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Figure 1.1. Individual DDNSI scores. 

 

DDNSI (Disturbing Dream and Nightmare Severity Index) Range 0-37, scores >20 suggest severe self-
reported nightmares. Group A participants’ data are reflected in solid lines, whereas Group B participants’ 
data are denoted with dashes. 
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Figure 1.2. Individual PTCI scores. 

 
 
PTCI (Posttraumatic Cognitions): Full Score, Range 33-231 (higher scores reflect increased presence of 
Posttraumatic cognition). Group A participants’ data are reflected in solid lines, whereas Group B 
participants’ data are denoted with dashes.  
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Figure 1.3. Individual PSQI scores. 

 

PSQI (Pittsburgh Sleep Quality Index): Range 0-21 (>5 = poor self-reported sleep quality). Group A 
participants’ data are reflected in solid lines, whereas Group B participants’ data are denoted with dashes. 
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Figure 1.4. Individual PCL-M scores. 

 

PCL-M (PTSD symptom severity): Range 17-85 (>40-45 suggest possible presence of PTSD). Group A 
participants’ data are reflected in solid lines, whereas Group B participants’ data are denoted with dashes. 
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Figure 2.1. Individual DDNSI scores during participants’ active IRT treatment session and at follow-up.  
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Figure 2.2 .Individual PTCI scores at pre-test, post-test, and follow-up. Group B participants’ scores on 
the PTCI are included at the second pre-test administration, immediately preceding their active IRT 
treatment.  
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Figure 2.3. Individual PSQI scores at pre-test, post-test, and follow-up. Group B participants’ scores on 
the PSQI are included at the second pre-test administration, immediately preceding their active IRT 
treatment. 
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Figure 2.4. Individual PCL-M scores at pre-test, post-test, and follow-up. Group B participants’ scores on 
the PCL-M are included at the second pre-test administration, immediately preceding their active IRT 
treatment. 
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Figure 3.1. DDNSI scores across study duration (all available data) 
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Figure 3.2. PTCI scores across study duration (all available data) 
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Figure 3.3. PSQI scores across study duration (all available data) 
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Figure 3.4. PCL-M scores across study duration (all available data) 
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Figure 4.1. Participant A1 DDNSI scores  

 

Participant A1 DDNSI scores during treatment. 
Participant A1 was absent for the follow-up session. 

 

Figure 4.3. Participant A1 PSQI scores  

 

Participant A1, PSQI scores at pre- and post-test. 
Participant A1 was absent for the follow-up session. 

Figure 4.2. Participant A1 PTCI scores  

 

Participant A1, PTCI scores at pre- and post-test. 
Participant A1 was absent for the follow-up session.  

 

Figure 4.4. Participant A1 PCL-M scores  

 

Participant A1, PCL-M scores at pre- and post-test. 
Participant A1 was absent for the follow-up session. 
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Figure 5.1. Participant A2 DDNSI scores. 

 

Participant A2 DDNSI score during treatment. 
Participant A2 dropped out of treatment after the first 
session, DDNSI scores during sessions two and three 
of treatment and follow-up information are 
unavailable. 

Figure 5.3. Participant A2 PSQI scores. 

 

Participant A2 PSQI score at pre-test. Participant A2 
dropped out of treatment after the first session, thus 
post-test and follow-up information is unavailable. 

 

Figure 5.2. Participant A2 PTCI scores. 

 

Participant A2 PTCI score at pre-test. Participant A2 
dropped out of treatment after the first session, thus 
post-test and follow-up information is unavailable. 

 

Figure 5.4. Participant A2 PCL-M scores. 

 

Participant A2 PCL-M score at pre-test. Participant 
A2 dropped out of treatment after the first session, 
thus post-test and follow-up information is 
unavailable. 

0

5

10

15

20

25

30

35

DDNSI 1 DDNSI 2 DDNSI 3 DDNSI 4 
(follow-up)

0

5

10

15

20

PSQI PRE PSQI POST PSQI F/U

33

53

73

93

113

133

153

173

193

213

PTCI PRE PTCI POST PTCI F/U

17

27

37

47

57

67

77

PCLM PRE PCLM POST PCLM F/U



88 
 

Figure 6.1. Participant A3 DDNSI scores. 

 

Participant A3 DDNSI scores during treatment. 

Participant A3 was absent for the follow-up session. 

 

 

Figure 6.3. Participant A3 PSQI Scores. 

 

Participant A3 PSQI scores at pre- and post-test. 
Participant A3 was absent for the follow-up session. 

Figure 6.2. Participant A3 PTCI scores. 

 

Participant A3 PTCI scores at pre- and post-test. 
Participant A3 was absent for the follow-up session. 

 

 

Figure 6.4. Participant A3 PCL-M scores. 

 

Participant A3 PCL-M scores at pre- and post-test. 
Participant A3 was absent for the follow-up session. 
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Figure 7.1. Participant A4 DDNSI scores. 

 

Participant A4 DDNSI scores during treatment. 

 

 

 

Figure 7.3. Participant A4 PSQI scores. 

 

Participant A4 PSQI scores at pre-, post-, and 
follow-up. 

Figure 7.2. Participant A4 PTCI scores. 

 

Participant A4 PTCI scores at pre-, post-, and follow-
up. 

 
 
 
 

Figure 7.4. Participant A4 PCL-M scores. 

 

Participant A4 PCL-M scores at pre, post, and 
follow-up. 
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Figure 8.1. Participant A5 DDNSI scores. 

 

Participant A5 DDNSI scores during treatment and at 
follow-up. 

 

 

Figure 8.3. Participant A5 PSQI scores.  

 

Participant A5 PSQI scores at pre, post, and follow-
up. 

Figure 8.2. Participant A5 PTCI scores. 

 

Participant A5 PTCI scores at pre, post, and follow-
up. 

 
 
 

Figure 8.4. Participant A5 PCL-M scores. 

 

Participant A5 PCL-M scores at pre, post, and 
follow-up. 
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Figure. 9.1. Participant B1 DDNSI scores. 

 

Participant B1 DDNSI scores during treatment. 
Participant B1 was absent for the second session of 
active IRT treatment (DDNSI 2). 

 

Figure 9.3. Participant B1 PSQI scores. 

 

Participant B1 PSQI scores at study onset, pre-test, 
post-test, and follow-up. 

 

Figure 9.2. Participant B1 PTCI scores. 

 

Participant B1 PTCI scores at study onset, pre-test, 
post-test, and follow-up. 
 
 
 

Figure 9.4. Participant B1 PCL-M scores. 

 

Participant B1 PCL-M scores at study onset, pre-test, 
post-test, and follow-up. 
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Figure 10.1. Participant B2 DDNSI scores. 

 

Participant B2 DDNSI scores during treatment and at 
follow-up. 

 

Figure 10.3. Participant B2 PSQI scores. 

 

Participant B2 PSQI scores at study onset, pre-test, 
post-test, and follow-up. 

Figure 10.2. Participant B2 PTCI scores. 

 

Participant B2 PTCI scores at study onset, pre-test, 
post-test, and follow-up. 

 

Figure 10.4. Participant B2 PCL-M scores. 

 

Participant B2 PCL-M scores at study onset, pre-test, 
post-test, and follow-up. 
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Figure 11.1. Participant B3 DDNSI scores. 

 

Participant B3 DDNSI scores during treatment. 
Participant B3 was absent for the follow-up session.  

 

Figure 11.3. Participant B3 PSQI scores. 

 

Participant B3 PSQI scores at study onset and post-
test. Participant B3 was absent for the first session of 
treatment (pre-test 2) and follow-up session.   

 

Figure 11.2. Participant B3 PTCI scores. 

 

Participant B3 PTCI scores at study onset and post-
test. Participant B3 was absent for the first session of 
treatment (pre-test 2) and follow-up session.  

 

Figure 11.4. Participant B3 PCL-M scores. 

 

Participant B3 PCL-M scores at study onset, post-
test, and follow-up. Participant B3 was absent for the 
first session of treatment (pre-test 2) and follow-up 
session.
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