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Abstract
Anxiety sensitivity (AS), the fear of arousal-related physiological sensations, is a predictor of posttraumatic stress symptoms (PTSS) following a traumatic event, yet there is limited research on the relationship between AS and PTSS among sexual assault survivors. Accordingly, the present study examined AS as a predictor of PTSS among members of a campus community who reported experiencing a sexual trauma.  A total of 54 adult sexual assault survivors completed an online battery of self-report measures of AS, general distress, and dysfunctional “posttraumatic” cognitions known to predict PTSS. Three linear regressions were computed, one for each subscale of the PTSD Symptom Scale (PSS; i.e., re-experiencing, avoidance, arousal). Whereas correlational analyses revealed zero order associations between PTSS and AS, regression analyses indicated that, AS was not a unique predictor of PTSS after accounting for posttraumatic cognitions and general distress. Regression analyses indicated that general distress was a significant, individual predictor for arousal symptoms, and both general distress and posttraumatic cognitions were significant, individual predictors for avoidance symptoms. No unique, individual predictors emerged for re-experiencing symptoms. Future directions and limitations of this study will be discussed.  



Anxiety Sensitivity and Posttraumatic Stress Symptoms in Sexual Assault Survivors
A traumatic event is an experience that causes physical and emotional distress or harm. Research suggests that negative psychological effects often follow a traumatic event. Symptoms can be debilitating and may impact work experiences, relationships, schoolwork, and general life satisfaction. Psychological distress due to a trauma can manifest in posttraumatic stress symptoms (PTSS) and may be worsened by anxiety sensitivity (AS), the fear of anxiety-related body sensations. A variety of traumatic events may cause PTSS, including a car crash, shooting, combat exposure or sexual assault.  The present study examined AS and other predictors of PTSS among individuals who have experienced a sexual assault. 
There is a growing interest in sexual assault awareness and supporting survivors on college and university campuses. According to the Rape, Abuse and Incest National Network, nearly one in four undergraduate women and one in twenty undergraduate men experience a sexual assault. Additionally, data collected from undergraduate women reveal that approximately 16 percent reported a rape since attending college, and of those, 84 percent knew their perpetrator (Bell, 2016). These numbers do not account for male victims or sexual assault experiences prior to college enrollment. Additionally, nearly 66 percent of rape victims reported encountering their perpetrator following the assault (Bell, 2016). 
Posttraumatic stress disorder (PTSD) is a condition that develops in some individuals who have experienced a traumatic event. Symptoms can vary based on the severity of the event and the amount of social support. The current diagnosis of PTSD focuses on cognitive and behavioral symptoms broken into four descriptive clusters: re-experiencing, avoidance, arousal, and negative cognitions and mood (Peter-Hagene & Ullman, 2015). These clusters encompass the symptoms associated with posttraumatic stress, including sudden memories of the event, recurring nightmares or flashbacks, ongoing psychological distress, distorted sense of blame felt towards the self or others, a decline in activities of interest (American Psychological Association, 2013).  Following a sexual assault, women who report re-experiencing or hyper arousal were more likely to develop chronic PTSD symptoms (Carper et al., 2015). Arousal can also be classified as a PTSS, which includes aggressive or reckless behavior, hyper vigilance and sleep disturbance (American Psychological Association, 2013). Thus far, avoidance and emotional numbing have not been predictors of chronic PTSS (Carper et al., 2016). Negative thoughts about the self are known to mediate the relationship between early PTSD sub-clusters and chronic PTSS, emphasizing the importance of treating posttraumatic cognitions soon after a sexual assault (Carper et al., 2016).  Therefore, failure to report a sexual assault and seek proper treatment may increase the likelihood of experiencing psychological effects, such as posttraumatic stress. 
Dysfunctional cognitions are thought to maintain PTSS and PTSD symptoms after a traumatic event (Koo et al., 2016). These cognitions can take many forms, including extreme or inaccurate depictions of the self (e.g., “I am incompetent”), exaggerated negative views of the world (e.g., “You never know who will harm you”), and feelings of self-blame (e.g., “This happened because of the way I acted”). These sorts of “posttraumatic cognitions” following an adult or adolescent sexual assault have been found to lead to the development of PTSD symptoms and somatization (Koo et al., 2016). 
Another assumed predictor of PTSD is AS. AS refers to the fear of physiological sensations associated with anxiety and physiological arousal. Individuals with high AS often misattribute normal and non-dangerous bodily sensations as implying an increased risk of harm or danger. AS can be divided into three domains: physical, cognitive and social concerns, which provide a more detailed depiction of an individual’s fear (Boffa et al., 2016). The physical concerns factor includes mistaken interpretations of benign arousal-related sensations as being physically harmful (e.g., “when my heart races, it means I am having a heart attack”). The cognitive concerns domain of AS is focused on misinterpretations of experiences such as racing thoughts and dizziness as “going crazy” or having a stroke. Finally, the social domain of AS includes a fear that others will notice observable signs of anxiety leading to social disapproval. While both men and women report AS, research suggests that women report higher levels than do men (Norr et al., 2016). When physiological symptoms were induced, individuals with greater levels of AS experienced greater anxiety and reactivity (McLeish, Luberto & O’Bryan, 2016). 
Previous research has studied the relationship between AS and PTSD. AS has been established as an influential factor in determining posttraumatic symptom severity following a variety of traumatic events. These traumatic events include campus shootings, combat, sexual assault and films with horrific imagery. In one study at a university that experienced a campus shooting, researchers had fortuitously collected data on AS in undergraduates. They were then able to prospectively examine AS as a predictor of response to the traumatic event. All three domains of AS showed main effects in predicting PTSS following the shooting (Boffa et al., 2016). 
Olatunji and Fan (2015) found additional support for the relationship between AS and PTSS in a community sample. General AS, and the physical and cognitive concerns, predicted greater posttraumatic stress reactions in individuals with PTSD (Olatunji & Fan, 2015). Lastly, research suggests that AS acts as a mechanism in explaining the relationship between gender and PTSS. Gender differences exist in the type of traumatic event experienced. Women are more likely to experience a sexual assault (Norr et al., 2016). Women also report higher levels of AS, which may partially explain gender differences in PTSS (Norr et al., 2016). 
Sexual assault survivors can experience PTSS long after the sexual trauma. Additionally, individuals with PTSD and AS struggle with a number of other issues following a traumatic experience, including depression, re-victimization, problem drinking and sexual functioning difficulties. Research suggests a main effect for posttraumatic symptom severity, AS and depressive symptom severity on the quality of life for survivors (Kugler, 2016). When a survivor experiences PTSS, AS and depressive symptoms, alcohol may perpetuate the cycle. Specifically, alcohol may contribute to PTSD because it has been linked to self-blame, maladaptive coping and negative social reactions while sharing details about the sexual trauma (Peter-Hagene & Ullman, 2015). Individuals who experience a sexual trauma earlier in life are more likely to develop PTSS and problem drinking (Ullman, 2016). 
In order to prevent further problems following a sexual trauma, it is important to develop programs that intervene and support survivors. Intervening prior to re-victimization could minimize PTSS and problem drinking (Ullman, 2016). However, intervention must be accompanied by education strategies to minimize a victim’s vulnerability to re-experience a sexual assault. Proper intervention strategies and support programs require more concrete information on the relationship between PTSD and AS specifically in sexual assault survivors. 
Accordingly, the present study examined the relationship between posttraumatic stress and AS in the context of sexual assault. Previous studies have found a relationship between PTSD and AS in non-specific populations (Boffa et al., 2016; Kugler, 2016; Norr et al., 2016; Olatunji & Fan, 2015). We hypothesized that there would be a relationship between AS and PTSS among sexual assault survivors. Specifically, we predicted that AS would be directly and positively related to PTSS even after controlling for posttraumatic cognitions and for general distress. 
Method
Participants 
The participants of this study were 54 members of the University of North Carolina at Chapel Hill community. Participants were recruited through community flyers placed in buildings on campus, emails (e.g., list-servs), and the SONA participant pool for Introductory to Psychology (PSYC101) students. Those who participated through SONA had the opportunity to receive credit for their time. Initially, 161 people replied to our recruitment materials and completed the survey online. However, participants who reported a traumatic event other than a sexual assault (e.g., “roommate committed suicide”, “witnessed parental physical abuse”) as “more traumatic” were excluded from the data set. 
In order to participate in the present study, there were three inclusion criteria: participants had to be ages 18 or older, fluent in English and a survivor of a sexual assault. Participants were recruited throughout the Fall 2016 and Spring 2017 semesters and could complete the online questionnaire any time between September 1, 2016 and February 20, 2017. 
The sample was overwhelmingly female (96.3%, N=52) and the majority of participants identified as “white or Caucasian” (79.6%, N=43). Participants ranged from 18 to 65, with a mean age of 29.54 (SD=13.20). Two-thirds (66.7%) of participants were students at the University of North Carolina at Chapel Hill. For all participants, the sexual assault occurred at least three months prior to participating in the study. For 96.3% of participants, the sexual assault occurred more than six months ago. 
Measures
Anxiety Sensitivity Index (ASI-3; Taylor et al., 2007). The Anxiety Sensitivity Index-3 (ASI-3) is the most common measure of AS. The 18-item questionnaire measures three domains of AS: social, cognitive, and physical (Rifkin et al., 2015). The social domain of AS includes questions about the fear of exhibiting symptoms in public that may lead to embarrassment (e.g., “when I begin to sweat in a social situation, I fear people will think negatively of me”). The cognitive domain includes questions regarding a fear of losing control of cognitions or concentration difficulties (e.g., “when my thoughts seem to speed up, I worry that I might be going crazy”). The physical domain contains questions regarding the fear of bodily sensations and physiological arousal (e.g., “when I notice my heart skipping a beat, I worry that there is something seriously wrong with me”). Participants are asked to rank the extent to which they agree with the statements on a scale of zero to four, with zero meaning “very little” and four meaning “very much”. 
	Depression and Anxiety Stress Scale (DASS-21; Lovibond & Lovibond, 1995). The Depression and Anxiety Stress Scale (DASS-21) is extensively used in psychological research to measure depression, anxiety, and stress in adults. The 21-item questionnaire proposes statements and asks participants to rate the extent to which they agree with each statement. The rating scale ranges from zero to three, where zero means “did not apply to me at all” and three means “applied to me very much or most of the time”. Participants are asked to answer based on their experiences over the past week. Statements on the Depression and Anxiety Stress Scale include “I found it hard to wind down”, “I felt I was close to panic”, “I felt down-hearted and blue” and “I felt I wasn’t worth much as a person”.  The DASS-21 can be divided into three domains, including depression, anxiety, and stress. Depression is measured based on items related to hopelessness and devaluation of life and self. Anxiety is examined based on physiological arousal and feelings of panic and fear. Lastly, stress is measured based on items related to difficulty relaxing, tension, irritability and over reactivity (Gomez et al., 2014). 
Posttraumatic Cognitions Inventory (PTCI; Foa et al., 1999). The Posttraumatic Cognitions Inventory is used to examine negative trauma-related cognitions in adults. The Posttraumatic Cognitions Inventory is comprised of three meaningful components: negative cognitions about the self (e.g., “I am a weak person”, “I can’t trust that I will do the right thing”), negative cognitions about the world (e.g., “the world is a dangerous place”, “people can’t be trusted”) and cognitions about self-blame (e.g., “the event happened because of the way I acted”, “I feel like I don’t know myself anymore”); (Meiser-Stedman et al., 2009).  The 33-item questionnaire contains a scale that participants use to report their cognitions. The scale ranges from one to seven, with one representing “totally disagree” and seven representing “totally agree”. Participants may report neutral feelings, in addition to “very much” and “slight” agreement or disagreement. The combination of scores from the three components suggests no trauma (median=45.5, standard deviation=34.76), trauma but no PTSD (median=49.00, standard deviation=23.52), or trauma with PTSD (median=133.00, standard deviation=44.17); (Foa et al., 1999). 
	PTSD Symptom Scale (PSS-Adult; Foa, Riggs, Dancu, & Rothbaum, 1993). The PTSD Symptom Scale is broken into two portions. The first part lists a series of traumatic events and prompts participants to answer “yes” if he or she has experienced or witnessed the traumatic event or “no” if he or she has not experienced or witnessed the traumatic event. The list of traumatic situations ranges from “a natural disaster” and “a serious accident, fire or explosion” to “military combat or a war zone” and “sexual assault by a family member or someone you know”. The remainder of this PSS portion asks specifically about the individual’s traumatic experience(s) (e.g., “which was the worst”, “for which are you currently seeking treatment”, “were you physically injured”, “did you feel helpless”). The second component of the PTSD Symptom Scale prompts participants to report how often they experience specific problems following the traumatic event. Examples of these problems include having trouble concentrating, having trouble falling or staying asleep, feeling irritable or having fits of anger, and being jumpy or easily startled. Participants are asked to rank how frequently they experience these problems on a scale of zero to three, with zero representing “not at all” and three representing “very much/ almost always”. There are three subscales for the PSS-Adult: avoidance, arousal, and re-experiencing. Questions in this portion of the PSS can be divided according to sub cluster to further examine symptoms. Lastly, individuals are prompted to report how the previously mentioned problems interfere with various aspects of their life (e.g., work, household duties, friendships, sex life, general life satisfaction). 
Procedure
The Institutional Review Board for the University of North Carolina at Chapel Hill approved all measures and procedures. Participants were recruited by flyers placed around the UNC-Chapel Hill campus and community. Flyers advertised a study investigating “the psychological experiences of sexual assault survivors”. Recruitment flyers contained eligibility information and a link to Qualtrics, a secure online survey tool. The Qualtrics link directed participants to a form that provided the information necessary for informed consent. Upon giving consent, participants were prompted to complete a ten to fifteen minute questionnaire. 
The questionnaire contained a series of demographics questions (e.g., gender, race, age), as well as the previously mentioned measures: ASI-3, DASS-21, PTCI and PSS-Adult. Participants who began the study but did not provide consent or complete the survey were removed from analyses. Due to the distressing nature of the questions, participants were able to skip any questions they did not wish to complete. Upon survey completion, the objective of the study was explained. Participants were given a debriefing form with resources for additional support (e.g., Counseling and Psychological Services, UNC Women’s Center, Orange County Rape Crisis Center). Participants enrolled in Introductory Psychology (PSYC101) were offered credit and were asked to proceed to SONA, a research system responsible for tracking individual participation. 
Results
SPSS was used to analyze all data and the relationship between study variables. In order to examine the contribution of AS, general distress, and posttraumatic cognitions in predicting PTSD symptoms, we conducted regression analyses using ASI-3, DASS-21 and PTCI to predict PSS-Adult.   
Descriptive Statistics
	We computed the means and standard deviations for each of the items on the questionnaires. The mean scores for ASI-3, DASS-21, PTCI, and the PSS subscales are shown in Table 1. As expected, mean scores fell within the non-clinical range on all measures. 80% of participants were victimized by a family member or someone they knew, 30% (some participants reported multiple assaults) by a stranger, and 42.6% reported sexual contact with someone at least five years older than they were. 
Participants reported experiencing a wide variety of traumatic events. While some participants had solely experienced a sexual assault by a stranger, others reported ongoing physical and sexual abuse by a family member. Several individuals had experienced sexual contact with someone five or more years older while they were younger than 18 years old. The majority of individuals reported a traumatic event interfering with the following: work, household duties, friendships, fun and leisure activities, schoolwork, family relationships, sex life, general life satisfaction, and overall functioning. 
Correlational Analyses 
Pearson’s correlations were computed in order to examine potential relationships between variables. These correlations can be found in Table 2. As can be seen, relationships among all variables were quite strong and indicated that greater PTSS were associated with higher levels of general distress, AS, and posttraumatic cognitions. 
Regression Analyses
	To determine the unique contributions of general distress, posttraumatic cognitions, and AS in the prediction of PTSS, we computed a set of three linear regressions in which the DASS-21, PTCI, ASI-3 were used to predict the three PSS subscale scores.  Summary statistics for these regressions can be found in Table 3. As can be seen in the prediction of PSS-Arousal, the total model accounted for approximately 70% of the variance (R2=.74; F(3, 35)=31.03, p>.01). Only the DASS-21 emerged as a significant predictor. As can be seen in the prediction of PSS-Avoidance, the total model accounted for approximately 70% of the variance (R2=.70; F(3, 34)=24.35, p>.01). The DASS-21 and PTCI emerged as significant predictors. As can be seen in the prediction of PSS-Re-Experiencing, the total model accounted for approximately 60% of the variance (R2=.58; F(3, 33)=13.552, p>.01). None of the three predictors emerged as uniquely significant. 
Discussion
Approximately 16 percent of undergraduate women have reported experiencing a sexual assault since beginning college (Bell, 2016). The objective of this study was to examine predictors of posttraumatic stress symptom domains among individuals who have experienced a sexual trauma. Specifically, we investigated three predictors: general distress, posttraumatic cognitions, and AS. Posttraumatic symptoms may impact work, relationships, and academic functioning, as well as general life satisfaction. Previous studies have examined predictors of posttraumatic stress in the context of campus shootings and other traumatic events. Few however, have examined the relationship specifically within sexual assault survivors. We hypothesized that AS would be positively correlated with PTSS, and that this relationship would remain even after controlling for general distress and cognitive distortions common in the aftermath of a traumatic experience (e.g., posttraumatic cognitions). The data collected partially supported this hypothesis. While AS was strongly correlated with the three domains of PTSS, it was not uniquely predictive of any particular domain of PTSS. That is, AS did not explain variability in symptoms over and above that explained by general distress and posttraumatic cognitions. 
Although all predictor variables were correlated with arousal related posttraumatic symptoms, only general distress emerged as a significant individual predictor of these symptoms. Indeed, items used to measure general distress on the DASS, such as “I found it hard to wind down”, “I found it difficult to relax”, and “I felt I was close to panic” overlap with posttraumatic arousal symptoms such as being overly alert and easily startled. General distress was also a significant predictor of posttraumatic avoidance symptoms.  This can be understood in that people who are distressed usually try to avoid the reminders and thoughts associated with stressful situations and stimuli. For example, if an individual reported being worried about situations in which they might experience anxiety or panic, it makes sense that they would try to avoid such circumstances.
Posttraumatic cognitions also emerged as a unique predictor of posttraumatic avoidance symptoms. This is consistent with cognitive models of PTSS which emphasize the role of beliefs in the emergence of such symptoms and corresponding behavior (e.g., avoidance). More specifically, beliefs that people can’t be trusted, the world is a dangerous place, and that thinking about a traumatic event is unmanageable might be expected to underlie the use of avoidance of activities believed to be dangerous or harmful. 
Lastly, although as a whole, the predictor variables accounted for significant variability in re-experiencing symptoms, there were no unique, individual predictors of this symptom domain.  One explanation for this finding is the presence of multicollinearity in the data. That is, all predictors in this regression model were strongly correlated with one another, making it difficult to assess the individual effects of the independent variables because the contribution of one predictor varies based on the presence of other variables. Therefore, most of the variation in posttraumatic re-experiencing symptoms explained by posttraumatic cognitions could also be explained by AS and general distress. 
	The present study has a number of limitations that require consideration. All data were obtained through self-report measures. The lack of method variance may inflate the associations among variables, resulting in erroneously strong correlations. Additionally, all measures were administered online through Qualtrics survey software. There are differences in answering questions through technology, rather than in person. Researchers never met the participants and therefore relied solely on the self-report data for information on the traumatic event. In other words, there was no opportunity to confirm the participants’ experiences related to the sexual trauma.  The length of time since the sexual trauma is also a limitation. Approximately 96% (N=45) of study participants reported that their sexual assault had occurred more than six months prior to participating in the study. It is possible that symptoms have changed from the time of the traumatic event to the time the survey was completed. Additionally, certain symptoms may be more prevalent immediately following a traumatic event than six or more months afterwards. For example, it is possible that individuals misinterpret normal physiological responses as dangerous (i.e., experience AS) closer to the event, but less so over time. In addition, memories of events that occurred more than six months ago may change over time. Previous research suggests that historical and personal memories are not entirely reliable, and that implicit theories of the self can lead to biases in recall (Ross, 1989). With a lengthy time interval from the time of the assault to participating in the study, participants’ memory may lead to less reliable responses. 
	A final limitation for the present study pertains to the correlational implications. This study consisted of cross-sectional data and therefore, we are limited to inferring merely relationships among variables, and cannot assume causation. For example, participants’ general distress or posttraumatic cognitions may be a result of the posttraumatic symptoms instead of cognitions acting as a precursor of the symptoms as espoused by the cognitive model.  
	In order to explore causation, future studies should expand to prospective research. It would be useful to conduct a longitudinal study where researchers interview all incoming undergraduate students for six years. Those who experience sexual assault during their undergraduate career could then be studied further to see what predicts PTSS. In addition, an interview component and larger sample size would strengthen the study. The interview component would allow researchers to contrast self-report measures and assess the consistency of responses to traumatic experiences. The larger sample size would provide more data and increase the validity and reliability of the study. 

Table 1
Descriptive Statistics for the total measures of ASI-3, PTCI, DASS, and the PSS subscales
	
	N
	Mean
	Std. Deviation

	ASI Total
	54
	29.15
	16.01

	PTCI Total
	53
	104.87
	53.84

	DASS Total
	54
	21.85
	15.26

	PSS Arousal
	36
	4.028
	3.68

	PSS Avoidance
	35
	5.54
	4.58

	PSS Re-Experiencing
	34
	3.18
	3.35










Table 2
Correlations among study variables 
	
	2
	3
	4
	5
	6

	1. ASI Total
	.78*
	.80*
	.76*
	.71*
	.65*

	2. PTCI Total
	--
	.82*
	.76*
	.77*
	.72*

	3. DASS Total
	
	--
	.83*
	.80*
	.71*

	4. PSS Arousal
	
	
	--
	.86*
	.70*

	5. PSS Avoidance
	
	
	
	--
	.81*

	6. PSS Re-Experiencing
	
	
	
	
	--









Table 3
Summary statistics for the final step of significant regression equations predicting PSS subscales 
	Variable
	R2
	Beta
	T
	P

	Predicting PSS-Arousal

	Total Model
	.744
	
	
	< .01

	DASS
	
	.489
	3.118
	< .01

	ASI-3
	
	.214
	1.394
	.17

	PTCI
	
	.230
	1.521
	.13

	
	
	
	
	

	Predicting PSS-Avoidance

	Total Model
	.702
	
	
	< .01

	DASS
	
	.481
	2.814
	< .01

	ASI-3
	
	.065
	.374
	.71

	PTCI
	
	.354
	2.129
	.04

	
	
	
	
	

	Predicting PSS-Re-Experiencing

	Total Model
	.575
	
	
	< .01

	DASS
	
	.347
	1.629
	.11

	ASI-3
	
	.081
	.381
	.71

	PTCI
	
	.384
	1.797
	.08
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