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Abstract
Cross-lagged panel analysis of interview data collected from survivors of traumatic physical injury
(N = 677) was used to examine the temporal relationship between anxiety sensitivity and
posttraumatic stress disorder (PTSD) symptom severity. The two constructs were assessed at three
time points: within days of physical injury, at 6-month follow-up and at 12-month follow-up. Results
indicated that anxiety sensitivity and PTSD symptom severity were reciprocally related such that
anxiety sensitivity predicted subsequent PTSD symptom severity and symptom severity predicted
later anxiety sensitivity. Findings have both theoretical and clinical implications.
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Why are some people more susceptible than others to adverse reactions following trauma
exposure? This question has stimulated an abundance of potential explanations and one
construct, anxiety sensitivity (Reiss & McNally, 1985; Taylor, 1999), has drawn particular
interest (e.g., Asmundson & Stapleton, 2008; Lang, Kennedy, & Stein, 2002; Vujanovic,
Zvolensky, & Bernstein, 2008). Regarded as a cognitive vulnerability characterized by fear of
anxiety and anxiety-related sensations, anxiety sensitivity is generally viewed as a trait-like
constellation of interrelated physical, cognitive and social fears stemming from
misinterpretation of symptoms of anxiety (Reiss & McNally, 1985). These misapprehensions
include fear that externally observable bodily reactions (e.g., shakiness) will elicit social
derision, that physical sensations may be harbingers of negative health states (e.g., a heart
attack), and that an inability to concentrate is reflective of mental problems (Taylor, 1999).

Anxiety sensitivity may accentuate posttraumatic stress reactions in at least two ways.
Individuals with preexisting anxiety sensitivity may respond more extremely to a traumatic
stressor, distressed not only by the event but also by their own reactions. In this way, fear of
anxiety may promote sensitization to trauma, lowering the threshold for fear reactions to
traumatic events and increasing the possibility that exposure to relatively insignificant stressors
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might subsequently provoke adverse posttraumatic reactions (Rosen & Schulkin, 1998).
Secondly, a traumatic event may generate both anxiety sensitivity and posttraumatic distress
with anxiety sensitivity ultimately serving to amplify adverse reactions. In this instance, fear
of anxiety might be instigated, for example, by the pairing of previously innocuous arousal
sensations with aversive reactions in a manner consistent with a classical conditioning account
of PTSD onset and maintenance (e.g., Keane, Zimering, & Caddell, 1985). For similar
conjecture about the role of anxiety sensitivity in PTSD, see Taylor (2003). In each
circumstance, posttraumatic distress—which is characterized by three symptom clusters
reflecting (a) reexperiencing of the event (e.g., intrusive thoughts), (b) avoidance of reminders
of the event and emotional numbing, and (c) hyperarousal (e.g., exaggerated startle response)
(American Psychiatric Association, 2000)—is heightened by anxiety sensitivity.

A small but growing body of research provides indirect evidence that anxiety sensitivity may
predispose certain individuals to elevated risk of posttraumatic stress reactions (Asmundson
& Stapleton, 2008; Bryant & Panasetis, 2001; Collimore, McCabe, Carleton, & Asmundson,
2008; Fedoroff, Taylor, Asmundson, & Koch, 2000; Feldner, Zvolensky, Schmidt, & Smith,
2008; Lang et al., 2002; Stewart, Conrod, Samoluk, Pihl, & Dongier, 2000; Vujanovic et al.,
2008). In a cross-sectional study of 51 trauma survivors, for example, Bryant and Panasetis
(2001) reported that individuals who met screening criteria for acute stress disorder had higher
anxiety sensitivity relative to their counterparts. Similarly, in a prospective examination of
symptoms of PTSD in a non-clinical sample of over 400 young adults, Feldner et al. (2008)
observed that anxiety sensitivity was predictive of symptoms over an 18 month period.

The construct of anxiety sensitivity offers the promise of yielding important insights into the
development and maintenance of PTSD and may stimulate new therapeutic interventions for
the treatment of posttraumatic distress (e.g., Wald & Taylor, 2008). Yet, several issues require
further examination. First, much research examining anxiety sensitivity has relied on cross-
sectional designs (e.g., Asmundson & Stapleton, 2008; Bryant & Panasetis, 2001; Collimore
et al., 2007; Fedoroff et al., 2002). Although such research can yield suggestive findings,
prospective studies that incorporate multiple waves of data collection provide a better basis for
drawing inferences regarding causality (Finkel, 1995).

Furthermore, of the existing prospective studies in which anxiety sensitivity has been shown
to predict subsequent PTSD symptoms (e.g., Feldner et al., 2008; Simpson Jakupcak, &
Luterek, 2006), none have adjusted for initial levels of posttraumatic distress. In their
examination of nearly 50 trauma-exposed women, for example, Simpson et al. (2006) found
that anxiety sensitivity predicted subsequent PTSD symptoms. Yet, without having accounted
for preexisting posttraumatic distress, this approach does not allow determination of the extent
to which anxiety sensitivity actually contributes to subsequent trauma-related distress. In other
words, this analytic strategy leaves open the possibility that preexisting, but unmeasured,
posttraumatic distress—rather than anxiety sensitivity—shapes subsequent PTSD symptoms.

Moreover, existing research has not investigated the possibility that PTSD symptoms might
themselves directly affect anxiety sensitivity. It is at least conceivable that the repeated
experiencing of aversive intrusions and heightened arousal that characterize posttraumatic
distress might accentuate subsequent sensitivity to these anxiety reactions (Taylor, 1999; p.
346–347). For example, repeated physiological arousal in response to trauma reminders could
lead an individual with PTSD to develop a fear of such arousal-related sensations. Insofar as
posttraumatic distress may influence anxiety sensitivity, existing evidence mischaracterizes
the true nature of the relationship between the two constructs, and overstates the impact of
anxiety sensitivity on posttraumatic distress.
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To examine these issues, we employed a cross-lagged panel analytic framework (Finkel,
1995; Kenny, 1979) within a latent variable context. A major advantage of latent variable
modeling over more traditional approaches such as those typically used in research examining
the link between anxiety sensitivity and posttraumatic distress is that the former adjusts for
differential reliability of measurement (Bollen, 1989). Without this adjustment, it is difficult
to determine whether the apparent association between constructs of interest faithfully reflects
underlying relations or is biased by differences in the reliability with which constructs are
measured. A second benefit of latent variable modeling is that this approach permits assessment
of the extent to which the model fits the data (Jöreskog, 1993). Thus, latent variable modeling
allows for explicit formulation and comparison of alternative models for the data. Finally,
although not unique to latent variable modeling, this technique enables constructs to be
represented as both antecedents and consequences, thereby providing models that more closely
parallel the complex nature of most clinical phenomena.

The broad aim of the current study was to examine the relationship between anxiety sensitivity
and PTSD symptom severity in a sample of individuals who had been hospitalized for treatment
of serious physical injuries. Traumatic physical injury exacts an enormous individual and
societal toll. Each year approximately 1.5 million persons in the U.S. suffer a physical injury
serious enough to require hospitalization (Vyrostek, Annest, & Ryan, 2004). In excess of 20%
of hospitalized trauma survivors experience symptoms consistent with PTSD within twelve
months of hospitalization (Zatzick et al., 2007). Thus, physical trauma constitutes a particularly
important arena in which to evaluate the interconnectedness of anxiety sensitivity and
posttraumatic distress following trauma exposure.

Using structural equation modeling of three waves of data obtained from a prospective,
longitudinal investigation of the natural course of psychological adjustment following
traumatic physical injury, the current study had three objectives: (a) to determine whether
anxiety sensitivity prospectively predicts PTSD symptom severity; (b) to assess whether PTSD
symptom severity prospectively affects anxiety sensitivity; and (c) to examine whether a
reciprocal influence exists such that initial levels of each are associated with subsequent levels
of the other.

Method
Participants and Procedures

The sample was recruited between February 2004 and August 2006 from four trauma centers
in Los Angeles County: Los Angeles County + University of Southern California Medical
Center (LAC+USC), UCLA Medical Center, King-Drew Medical Center, and California
Hospital Medical Center. Together, these trauma centers serve a majority of all persons needing
specialized trauma care in Los Angeles County. Adult patients were eligible for the study if
they met the requirements for the Los Angeles County Trauma registry. The purpose of the
registry is to facilitate monitoring of individuals who have suffered potentially life-threatening
injuries that required emergent hospitalization and surgical intervention. Trauma patients were
ineligible to participate, if they (1) could not communicate in English or Spanish; (2) had been
incarcerated at hospital admission; (3) had been homeless prior to hospitalization and expected
to be homeless upon discharge; (4) had cognitive impairment that precluded informed consent;
or (5) had experienced injuries from family violence or attempted suicide.

Recruitment followed a two stage procedure: stage one identified admitted patients thought to
be eligible for the study and stage two used a face-to-face screening interview to verify
eligibility. Different methods for identification of potentially eligible individuals were used at
the four hospitals due to differences in IRB-approved protocols. At LAC+USC, research staff
had direct access to computerized admission records. At the remaining three trauma centers,
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research staff did not have direct access to medical records, and medical personnel notified
research staff of the presence of individuals who appeared to meet study eligibility
requirements.

Patients who appeared to be possible candidates (N = 1133) were then approached in their
rooms to screen in a face-to-face interview to assess additional eligibility criteria. With one
exception, interviewers attempted to screen all patients identified as potentially eligible.
Specifically, using order of admission, the research staff approached only every other Hispanic
patient at LAC+USC. This random sampling strategy adjusted for the known
overrepresentation of Hispanics at this trauma center relative to the overall population served
by the Los Angeles County trauma service.

Of persons screened, 10.3% were excluded because they were unable to converse in either
English or Spanish, 10.0% because they were homeless and could not give contact information
for a follow up interview, 2.4% because injuries were due to an attempted suicide, 1.4% because
injuries were caused by family violence, and 0.9% because they had a cognitive impairment
that prevented informed consent or understanding the interview. Eighty-nine percent of
attempted screenings were completed. To meet the preference of participants, interviews were
completed in either English or Spanish.1

Of the 850 patients identified as eligible based on screening, 677 (80%) completed the baseline
interview at a median of 9 days following the trauma. Of the 677 who completed an initial
interview, 476 (70%) completed 6-month follow-up interviews and 462 (68%) completed 12-
month follow-up interviews. The sample averaged 33.31 (SD = 11.72) years of age, and 29.5%
of participants were either married (18.5%) or cohabiting (11%). With respect to race/ethnicity,
48.7% identified as Hispanic, 25.3% as non-Hispanic Caucasian, 19.9% as African-American,
and 6.1% as another category. Most participants had experienced blunt trauma injuries related
to motor vehicle collisions (57.6%), whereas others had survived community violence, i.e.,
primarily gunshot or knife wounds (36.3%), or other incidents (8.6%).2

The team of screeners and interviewers consisted of individuals who had prior experience in
conducting research interviews. Interviewers received 5 full days of training and were required
to perform satisfactorily on mock interviews before being approved to begin study interviews.
Participants were given $25 for each completed assessment. All participants provided informed
consent and study procedures were approved and monitored by the Institutional Review Boards
of the RAND Corporation, LAC+USC Medical Center, UCLA Medical Center, King-Drew
Medical Center, and California Hospital Medical Center.

Measures
PTSD symptom severity—The civilian version of the Posttraumatic Stress Disorder
Checklist (PCL; Weathers et al., 1993) was administered via interview to assess PTSD
symptom severity at all three waves. The PCL is a 17 item measure of PTSD symptoms in
which participants rate the degree to which they were bothered by each symptom. Responses
are provided on a scale ranging from 1 (not at all) to 5 (extremely). At all interviews, symptoms
were assessed with respect to the injury as the focal event. At the initial interview, participants
were asked to respond with respect to symptoms experienced since the injury. At follow-up
interviews, participants answered with respect to the previous two week period. The PCL has

1At baseline, 120 persons completed the interview in Spanish. A separate series of analyses were conducted after omitting this group.
An essentially identical pattern of findings emerged for participants who completed the interview in English as compared to the combined
sample of English- and Spanish-speaking participants. The latter analyses indicated that results do not appear to vary as a function of
language of participation.
2Categories are not mutually exclusive.
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been used in diverse samples and possesses solid psychometric properties (Andrykowski,
Cordova, Studts & Miller, 1998; Blanchard, Jones-Alexander, Buckley & Forneris, 1996;
Denson, Marshall, Schell, & Jaycox, 2007). Descriptive statistics for the PCL at each wave of
data collection are displayed in Table 1.

Anxiety sensitivity—Anxiety sensitivity was assessed via interview with the Anxiety
Sensitivity Index (ASI; Peterson & Reiss, 1992). The ASI is perhaps the most widely used
measure of anxiety sensitivity, and numerous studies attest to the reliability and validity of this
16-item measure (Stewart, Taylor & Baker, 1997; Rector, Szacun-Shimizu, & Leybman,
2007). Participants are asked about the experience of fear as it relates to interpretation of their
own anxiety-related symptoms (e.g., “Unusual body sensations scare me”). Responses are
provided on a 5-pointscale, ranging from 0 (very little) to 4 (very much). At all three interviews,
participants were asked to respond without respect to a specific time frame. Descriptive
statistics for the ASI at each wave of data collection are displayed in Table 1.

Data Analysis
Our general approach to latent variable modeling involved the implementation of cross-lagged
path analysis (e.g., Finkel, 1995; Kenny, 1979), using the Mplus 5.1 software program (Muthén
& Muthén, 2008). This modeling technique is widely used to assess causal models in data
derived from nonexperimental, longitudinal research designs (Finkel, 1995). Degree of model
fit was assessed using the robust chi-square goodness of fit statistic, the comparative fit index
(CFI; Bentler, 1990), the Tucker-Lewis Index (TLI; Tucker & Lewis, 1973), the root-mean-
square error of approximation (RMSEA; Browne & Cudeck, 1993), and the standardized root
mean square residual (SRMR; Bentler, 1995).

To determine model acceptability, Hu and Bentler (1999) have suggested use of 0.95 for the
CFI or TLI as well as .06 and 0.08 for the RMSEA and SRMR, respectively. However, these
recommendations have stimulated debate about the extent to which any set of criteria holds
across all possible applications (Marsh, Hau, & Wen, 2004). Nonetheless, the models tested
herein fit comfortably within these guidelines. Because several variables were not normally
distributed, a robust chi-squared statistic and standard errors (T2*, Yuan & Bentler, 2000) were
used, as implemented in Mplus with the MLR command. When models were nested, we
compared them using the scaled difference χ2 test, which adjusts for the scaling correction
factor used in MLR estimation (Satora & Bentler, 2001).

To account for sample attrition, we conducted all analyses using expectation maximization
(EM) parameter estimates (McLachlan & Krishnan, 1996). This technique for handling missing
data avoids sample biases that can occur when one excludes from the analyses those participants
who missed one or more follow-up interviews (Little & Rubin, 1987). In addition, this
technique provides an unbiased method for increasing inferential power when data are missing
at random or completely at random as discussed by Little and Rubin (1987).

To minimize the number of parameters requiring estimation, we created three indicators from
the 16 ASI items by aggregating across sets of items reflecting physical, social, and cognitive
aspects of anxiety sensitivity. For this purpose, we used the three-first-order factors
corresponding to physical, mental, and social concerns as reported by Zinbarg, Mohlman, and
Hong (1999). Three PTSD item indicators were also created as observed measures of a single
latent PTSD construct by aggregating symptoms within each of the three DSM symptom
clusters. That is, separate indices were created for Reexperiencing, Avoidance and Numbing,
and Hyperarousal symptom clusters. These six latent variables were used for all three
assessments.
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Models were developed in a series of steps, following standard guidelines which call for
developing an acceptable measurement model prior to incorporating structural parameters
(e.g., Bentler, 2000; Mulaik & Millsap, 2000). In an initial step, we fit models for anxiety
sensitivity and PTSD symptom severity, using all three waves of data simultaneously. All latent
variables were permitted to correlate freely with one another. Correlated errors were also
estimated between analogous measured variables across time (Cole, Ciesla, & Steiger, 2007).
For example, the unique variance of PTSD Reexperiencing symptoms at initial assessment was
permitted to correlate with the unique variance of Reexperiencing symptoms at the 6-month
follow-up assessment.

In the next stage, we examined a series of progressively more stringent hypotheses regarding
the equivalence of parameters across assessments. Focusing first on the measurement
component of the model, we tested the assumption that analogous factor loadings could be
constrained to equality across the three assessments. For example, we tested the hypothesis
that the loading of the ASI Physical Symptoms cluster on anxiety sensitivity at baseline was
equivalent to the loadings of this symptom cluster on anxiety sensitivity at the 6- and 12-month
assessments.

In a second step, we tested cross-lagged models in which latent variables at each assessment
were represented as having a path to the other latent variable at the subsequent assessment.
Thus, for example, PTSD at the initial assessment was modeled as having a causal influence
on anxiety sensitivity as measured at the 6-month assessment. Similarly, anxiety sensitivity at
the initial assessment was modeled as affecting PTSD symptom severity as measured at the 6-
month assessment. Additionally, we tested both autoregressive and cross-lagged paths from
baseline to the 12-month assessment. We retained those effects which gave a statistically
significant improvement in the fit of the model.

We then tested constraints representing more strict hypotheses about the structural component
of the model. In particular, we examined the tenability of the assumption that analogous
regression coefficients were equivalent across time. Thus, for example, we tested the
hypothesis that the path from initial PTSD symptom severity to 6-month PTSD symptom
severity was equivalent to the path from 6-month PTSD symptom severity to 12-month
symptoms.

Results
Descriptive Analyses

For descriptive purposes, overall indexes of PTSD symptom severity and anxiety sensitivity
were computed by summing across the 17 PCL items and the 16 ASI items. The EM Maximum
Likelihood estimated means and standard deviations for these measures are shown in Table 1
for the three assessments. PCL scores showed little evidence of decline with the passage of
time. For the PCL scores, no statistically significant decline from baseline to 6 months was
observed (difference = 0.37, 95% CIs 1.94, −1.69; p = 0.58). The decline from baseline to 12
months was statistically significant, but small (difference = 2.1, 95% CIs 0.81, 3.49; p = 0.002).
For ASI scores, there was again no significant difference between the mean score at baseline,
and the six month follow-up (difference = 0.66; 95% CIs = −0.51, 1.82; p = 0.27; however,
the change from baseline to twelve months was statistically significant (difference = 4.0, 95%
CIs = 2.8, 5.2; p < 0.001). We calculated coefficient alphas (Cronbach, 1951) for each scale.
For the PCL, these coefficients were 0.90 for baseline, 0.93 for 6-month and 0.93 for 12-month
follow-up assessments. For the ASI, the corresponding values were 0.90, 0.93, and 0.94,
respectively.
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A substantial portion of the sample reported clinically significant psychological distress at each
assessment. For illustrative purposes, PCL responses were used to identify persons who met
screening criteria for PTSD following the procedure recommended by Weathers et al.
(1993). Specifically, individual symptoms receiving a score of 3 (moderately) or greater were
treated as indicating symptom presence and mapped against the DSM–IV criteria B–D
(American Psychiatric Association, 2000). Using this scoring strategy, 25.2% of participants
met screening criteria for PTSD at the initial assessment (excluding duration), whereas 21.4%
and 20.1% met criteria at the 6- and 12-month follow-up assessments, respectively.

Cross-Lagged Analyses
We followed the procedure described above to estimate a series of nested models which were
then compared using the scaled chi-square difference test (Satorra & Bentler, 2001). Fit
statistics for these models are shown in Table 2. An initial model, Model 0, consisted of a
confirmatory factor analysis with three PTSD latent variables (i.e., one at each assessment)
and three anxiety sensitivity latent variables (i.e., one at each assessment). As previously noted,
each latent variable was operationalized by three measured indicators. No restrictions were
placed on the covariances of the latent variables. Unique variances of analogous indicators
across time were correlated. This model fit the data well, χ2 (102) = 137.2, CFI = 0.99, SRMR
= 0.023, RMSEA = 0.024.

In Model 1, analogous factor loadings at different points in time were constrained to equality.
Despite greater stringency, this model still provided an acceptable fit to the data, χ2 (110) =
162.1, CFI = 0.99, SRMR = 0.029, RMSEA = 0.026. Although the change in model fit was
statistically significant by the nested χ2 difference test, the difference in the fit indices was
minor, and the model was retained. In the next model, i.e., Model 1a, cross-time covariances
were converted to regression estimates in which variables measured at a common time point
were regressed onto those measured at previous time points, i.e., a fully cross-lagged model.
Thus, for example, 12-month anxiety sensitivity was correlated with 12-month PTSD symptom
severity and was modeled as predicted by PTSD symptom severity and anxiety sensitivity at
both baseline and 6-month follow-up. Models 1 and 1a are both saturated at the structural level,
and are therefore statistically equivalent. Hence, the fit statistics are unchanged.

In subsequent models, we added constraints to improve model parsimony (Bentler & Mooijart,
1989). In Model 2, we removed the paths from each latent variable at baseline to the opposite
latent variable at 12 month follow-up (i.e., from baseline PTSD symptom severity to 12 month
anxiety sensitivity, and from baseline anxiety sensitivity to 12-month PTSD symptom
severity). These modifications resulted in worsened overall model fit, Δχ2 (2) = 6.2, p = 0.046.
After weighing the modest improvement in model fit to be gained from retaining these paths
against the accompanying loss of model parsimony, we chose to remove these paths.3 Next,
we removed autoregressive paths from baseline to 12-month follow-up (Model 3) for
equivalent latent variables (i.e., the path from PTSD at baseline to PTSD at 12-month follow-
up, and from baseline anxiety sensitivity to anxiety sensitivity at 12-month follow-up. The chi-
square increase for this constraint was statistically significant (Δχ2 (2) = 25.1, p < 0.001). In
addition, the changes in the RMSEA (of 0.006 points) and particularly the SRMR (of 0.016
points) were relatively large. Thus, these paths were retained in subsequent models.

In Model 4, analogous autoregressive paths were constrained to equality as a partial test of
stationarity, e.g., the path from PTSD symptom severity at baseline to PTSD symptom severity
at 6-month follow-up was constrained to equal the path from PTSD symptom severity at 6-
month assessment to PTSD symptom severity at 12-month follow-up. In the nested comparison

3The full series of models was also run with these parameters included, and the pattern of findings was unchanged.
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of Models 2 and 4, the test resulted in a negative chi-square difference; such a negative value
can occur when the difference between models is small, and a correction is applied (Satorra &
Bentler 2001; Satorra & Bentler, 2008). Thus, these constraints were regarded as tenable and
were incorporated.

Finally, for Model 5, we constrained analogous cross-lagged paths to equality as a test of full
stationarity. Thus, for example, the path from PTSD symptom severity at baseline to anxiety
sensitivity at 6 month follow-up was constrained to equal the path from PTSD symptom
severity at 6 months to anxiety sensitivity at 12 months. Imposition of these constraints did not
significantly worsen model fit, Δχ2 (2) = 1.8, p = 0.41, and incorporation of these constraints
improves power to detect cross-lagged effects (Bentler & Mooijart, 1989). Thus, these
restrictions were included. The resulting fully-crossed model proved a good fit to the data:
χ2 (116) = 169, p = 0.001, CFI = 0.99, TLI = 0.99, SRMR = .033, RMSEA = 0.026.

As shown in Figure 1, the paths from initial PTSD symptom severity and anxiety sensitivity
to their counterparts at the six-month follow-up assessment was large and statistically
significant. Similarly, the paths from 6-month PTSD symptom severity and anxiety sensitivity
to their counterparts at the 12-month assessment provided evidence of stability over time.
Results also revealed significant cross-lagged relationships involving anxiety sensitivity and
PTSD symptom severity. In particular, anxiety sensitivity was positively associated with
subsequent PTSD symptom severity such that anxiety sensitivity, as measured at one
assessment, predicted PTSD symptom severity as measured at the following assessment. Thus,
initial anxiety sensitivity was, for example, a significant predictor PTSD symptom severity at
6-months. Similarly, anxiety sensitivity at 6-month assessment predicted 12-month PTSD
symptom severity. That is, individuals with high levels of anxiety sensitivity subsequently
developed greater posttraumatic distress than did their less distressed peers, whereas those with
lower levels of anxiety sensitivity subsequently experienced less posttraumatic distress relative
to their peers. The opposite pattern was also found such that posttraumatic distress predicted
subsequent anxiety sensitivity. Thus, PTSD symptom severity at initial assessment was a
significant predictor of 6-month anxiety sensitivity. In like fashion, PTSD symptom severity
at the 6-month assessment was positively linked with 12-month anxiety sensitivity.

In addition, the contemporaneous correlations between the residuals of PTSD symptom
severity and anxiety sensitivity (i.e., the partial correlations, controlling for previous
assessment levels of both variables) were .64 (p < .001) and .41 (p < .001) for the 6- and 12-
month follow-up assessments, respectively.

Discussion
This study used covariance structure modeling within a cross-lagged panel analytic framework
to examine the interconnectedness of anxiety sensitivity and PTSD symptom severity in a
longitudinal study of survivors of serious physical injury. To our knowledge, this research
constituted the first examination of the reciprocal relations involving these constructs over
multiple assessment points, with previous research focusing exclusively on the possibility that
anxiety sensitivity is a causal factor in the development or maintenance of posttraumatic
distress. This investigation also differs from others in adjusting for baseline levels of
posttraumatic distress and anxiety sensitivity.

Several key findings emerged. First, these results show that anxiety sensitivity predicts future
PTSD symptom severity even after adjusting for initial posttraumatic distress. Thus,
individuals with high levels of anxiety sensitivity are less likely than their low sensitivity
counterparts to experience decreases in posttraumatic distress with the passage of time
following trauma exposure. Although other investigations have implicated anxiety sensitivity
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as a factor shaping the course of adjustment following trauma exposure (e.g., Federoff et al.,
2000; Feldner et al., 2008), the current study provides the most rigorous empirical support for
this relationship to date. For example, although Federoff et al. (2000) showed that anxiety
sensitivity and PTSD symptom severity declined in tandem following treatment for PTSD, this
investigation had limited ability to disentangle the causal relations between the two constructs.

Conversely, these results also suggest that PTSD symptoms influence anxiety sensitivity over
time. Following trauma exposure, individuals with greater posttraumatic distress, for example,
are likely to experience increased anxiety sensitivity. Despite long-standing conjecture that
PTSD symptoms might exert an impact on anxiety sensitivity (Taylor, 1999), this study is, to
our knowledge, the first to empirically demonstrate that increases in anxiety sensitivity are
associated with earlier posttraumatic distress. Inasmuch as previous research has largely
neglected this possible explanation of the association between the two constructs, this finding
is particularly noteworthy.

Taken together, these findings suggest that the link between anxiety sensitivity and PTSD
symptoms is more complex than has been generally appreciated. In particular, the
interrelationship appears dynamic and reciprocal in that anxiety sensitivity and PTSD
symptoms predict one another over time. This bidirectional pattern of associations indicates
that existing research implicating anxiety sensitivity in the maintenance of PTSD symptoms
is likely to have overestimated the actual magnitude of the relationship. In other words, a
portion of any possible causal association between anxiety sensitivity and PTSD symptom
severity identified in prior research (e.g., Asmundson & Stapleton, 2008; Vujanovic et al.,
2008) might stem not from the impact of anxiety sensitivity on symptoms but from the influence
of symptoms on anxiety sensitivity.

Although observed effect sizes are modest, these results may have important clinical
implications. The reciprocal nature of the relationship of anxiety sensitivity and PTSD
symptom severity indicates that the two phenomena are likely to act together to confer
susceptibility to an insidious cycle in which increased symptoms of PTSD lead to intensified
sensitivity to anxiety which, in turn, worsens PTSD symptom severity. These findings imply
that clinicians might assess anxiety sensitivity as part of an overall evaluation of vulnerability
and resilience factors prior to treatment onset.

Results also suggest that anxiety sensitivity is susceptible to therapies aimed at decreasing fear
of anxiety and that these interventions might prove efficacious in treating PTSD. In other
words, although anxiety sensitivity is often regarded as a dispositional construct, the apparently
malleable nature of anxiety sensitivity offers the possibility that reduction in anxiety sensitivity
may lead to lessened PTSD symptom severity. In fact, evidence indicates that interventions to
diminish anxiety sensitivity and thereby to decrease PTSD symptoms may prove promising.
For example, Wald and Taylor (2007) have provided preliminary evidence that interoceptive
exposure—which involves gradual, repeated exposure to feared bodily sensations in supervised
therapeutic exercises—can reduce anxiety sensitivity, presumably by helping participants to
understand that these sensations are not associated with calamitous consequences (Stewart &
Watt, 2008). Similar research also indicates that physical exercise may also serve to reduce
anxiety sensitivity (Broman-Fulks & Storey, 2008; Smits et al., 2008). To the extent that either
interoceptive exposure or physical exercise reduces anxiety sensitivity, these techniques may
be useful as a prelude to therapy for the treatment of PTSD.

In considering these findings, several limitations are worthy of note. First, this study focused
solely on the extent to which anxiety sensitivity and PTSD symptom severity serve to maintain
one another. Thus, future research is needed to address the possibility that anxiety sensitivity
might influence the actual development of symptoms of PTSD. Such research could also help
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to elucidate whether trauma exposure per se, might be a force in the emergence of anxiety
sensitivity.

In addition, our sample was comprised of individuals who had experienced a sudden severe
physical injury. To the extent that the relationship between anxiety sensitivity and PTSD
symptom severity varies as a function of trauma type, further research is warranted in other
samples such as individuals exposed to military combat, natural disaster, or sexual assault.
Moreover, approximately three-quarters of our sample were males. Given that gender
differences may exist in the mutual interdependence of anxiety sensitivity and PTSD symptom
severity (Felder et al., 2008), further research with a larger sample of females is warranted.
Similarly, inasmuch as the sample was largely comprised of Hispanics, additional research is
required to determine whether findings hold for other ethnic and racial groups.

Furthermore, this research does not allow us to rule out the possibility that an unmeasured
variable that correlates with both anxiety sensitivity and PTSD symptom severity might
account for the observed pattern of findings. Insofar as neuroticism appears related to both
constructs (Cox, Borger, Taylor, Fuentes, & Ross, 1999; Cox, MacPherson, Enns, &
McWilliams, 2004), for example, future investigations might examine the possible role of
neuroticism in explaining the relationship of anxiety sensitivity and PTSD symptoms. Finally,
these results are silent as to the mechanisms linking PTSD symptoms and anxiety sensitivity,
and additional study of this topic is needed.

Conclusion
In sum, this longitudinal study provides empirical evidence that anxiety sensitivity may affect,
and be affected by, the severity of PTSD symptoms following traumatic physical injury. The
reciprocal nature of the relationship of anxiety sensitivity and PTSD symptom severity shows
how PTSD-related distress might be maintained in the aftermath of trauma. These results also
suggest that anxiety sensitivity might be an important target for interventions aimed ultimately
at reducing PTSD symptom severity.
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Figure 1.
Structural model of cross-lagged relationship between anxiety sensitivity (AS) and PTSD
symptom severity (PTSD), at baseline (0), 6 months (6), and 12 months (12). (The measurement
model is not shown). Standardized parameter estimates are shown first, followed by
unstandardized estimates in parentheses. Paths are statistically significant at p < 0.001, except
paths from AS to subsequent PTSD symptoms, where p = 0.004, and from PTSD at baseline
to PTSD at 12 months, where p = 0.003.
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Table 1

Means and Standard Deviations by Assessment for the PCL and ASI

Instrument Assessment

Baseline 6-month 12-month

PCL

M 39.3 39.0 36.6

SD 15.2 16.8 16.1

ASI

M 17.8 17.1 16.3

SD 12.9 13.8 14.0

Note. For descriptive purposes, scores were derived by summing across PCL and ASI items. Results were generated using Full Information Maximum
Likelihood estimation. PCL = Posttraumatic Symptom Checklist (Weathers et al., 1993); ASI = Anxiety Sensitivity Index (Peterson & Reiss, 1992).
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