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Although panic expectancy and the experience of anxiety are clearly related, their
causal relationship remains unclear. A series of ‘autoregressive latent trajectory
models was used to evaluate the relationship between the highest level of daily

anxiety and panic expectancy over time. Participants (N = 45) who met criteria for

panic disorder with agoraphobia filled out daily diary measures over a 10-day pe-

riod. Tt was hypothesized that expectation of paziic (measured in the morning)
would be primarily responsible for the maintenance of daily anxiety (measured in
the evening). Daily anxiety was found to be influenced by a traitlike anxiety com-
ponent, anxiety from the previous day, and morning expectation of panic. Panic
influenced by a traitlike expectancy component, but

expectancy was found to be

are discussed.

not by the previous day’s anxiety. Limitations of the model and future applications

According to Clark’s (1986) cognitive madg people with panic disorder

are prone to recurrent panic attacks becaus
tions of bodily sensations.
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events of panic, is thought to drive the high
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agoraphobia (for a recent review, see Chambless, Béck, Gracely, & Grisham,
2000). Examples include a diagnosis of panic disorder versus othez -anxiety
disorder (Chambless & Gracely, _wmev the 'severity of agoraphobic avoid-
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ance and of trait anxiety (Chambless, Caputo, Bright, & Gallagher, 1984),
and long-term response to cognitive-behavioral treatment (Clark et al., 1994).

Less research rmm been conducted on worry about future panic, but the
available data indicate that this is also an important factor in the maintenance
of panic and associated features. That is, not only do people with panic disor-
der think that panic would be a bad thing if it happened, but they also appear
to consistently overpredict its occurrence (e.g., Kenardy & Taylor, 1999).
Consistent with this hypothesis, patients with higher expectation of panic
have higher levels of generalized anxiety and of overall symptoms than those
with lower expectancies (de Beurs, Chambless, & Goldstein, 1997). Further,
expectation of panic in a given situation is correlated with avoidance of and
anxiety about that situation (Cox & SwinSon, 5@3\., Indeed, a patient’s
expectation of panicking is a better predictor of agoraphobic avoidance than
is the actual frequency of panic attacks (e.g., Cox & Swinson). Craske and
Rowe (1997) suggest that expecting panic, in conjunction with chronic anxi-
ety and anxious apprehension, may even lead to increased frequency of
attacks. In a naturalistic study of panic attacks, Kenardy, Fried, Kraemer, and
Taylor (1992) found correlational data consistent with this hypothesis
(although not proof of it): Higher expectation of having a panic attack was
the only significant predictor of actually having an attack an hour later.

Although the body of evidence is in favor of the cognitive model of panic
disorder, confidence in the proper interpretation of these findings is limited
by the methodology of the research extant. Authors have largely relied upon
correlational analyses of concurrently collected data, with some infrequent
use of regression approaches to examine longitudinal relationships between
cognition and symptoms (e.g., panic attacks, agoraphobic avoidance, anxiety)
at two points in time (e.g., Clark et al., 1994). These approaches are not well
suited to establishing causal relationships. In other patient samples (anxious
and depressed outpatients), research using structural equation modeling
(SEM) to test the cognitive model of anxiety has begun to emerge (e.g.,
Bumns & Spangler, 2001). SEM is a step forward in that it permits the
researcher to specify the hypothesized direction of relationships; however, as
Burns and Spangler noted, it is not without its limitations. In particular, SEM
with two or three points of data collection may not capture causal relation-
ships that occur within a shorter time frame, such as those predicted by the
cognitive model.

In the present paper, we have two goals: The first is to report a test of the
hypothesis that expectation of panic drives anxiety in people with panic dis-
order with agoraphobia (PDA). Specifically, we examined the relationship
between daily measures of panic expectancy and of anxiety. Our second goal
is to introduce behavior therapy researchers to-what we believe to be a better
methodology for approximating a causal test of the relationship between cog-
nition and symptoms. Certainly longitudinal rather than concurrently col-
lected data are most suited for this purpose, but, once the researcher has such
data, what is the appropriate statistical approach to examining the relation-
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ships? We turn now to consideration of problems with common approaches to-
analysis of longitudinal data and to a description of a recently developed
model for tests of such data, the autoregressive latent trajectory (ALT) model-
(Bollen & Curran, 2000; Curran & Bollen, 2001). To provide a contéxt for:
this discussion, we first present our hypothesized model for the day-to-day
relationship of expectancy of panic and anxiety among panic disorder clients.

Consistent with the cognitive model, our broad prediction was that expect-
ing panic leads to the maintenance of excessive anxiety over time; however,
this hypothesis requires greater specificity. Because people with panic disor-+
der appear to expect panic consistently, it could be hypothesized that the’ -
expectation of panic would best be modeled as traitlike (i.¢., containing a rel
atively stable component), with additional allowance for state (i.e., time-
varying) fluctuations in expectations. It might be further hypothesized that
the state levels of expectancy PDA clients report at any given time would
depend not only upon trait expectancy, but also upon recent state levels of
expectancy and the various sources of information that people with PDA rely
upon in estimating the likelihood of panic (e.g., the presence of feared situa-
tions, bodily sensations, or the feeling of having a bad day). In this “expect-
ancy only” model, these fluctuations in expectancy from day to day would be
primarily responsible for fluctuations in the experience of anxiety.!

The thesis that expectation leads to anxiety is not the only plausible one; a
model primarily dependent upon anxiety as a causal factor could also explain
findings in the available literature. In this model, anxiety serves to maintain
expectation of panic over time. This possibility gains credence from findings
that patients with panic disorder tend to use feelings of anxiety to infer that a
situation is dangerous (Amtz, Rauner, & van den Hout, 1995). People with
panic disorder may associate situations in their lives with panic attacks,
become anxious in response to exposure to these situations, and then become
more likely to expect a panic attack as a consequence. Such a model is con-
sistent with Zucker et al’s (1989) findings that, in structured interviews, par-
ticipants with panic disorder more often reported anxiety without cognition
(i.e., without expectation) as the first event in a panic attack. Available evi-
dence also indicates that people with PDA have a high level of trait anxiety
(e.g., Chambless, 1985), suggesting that their tendency to overestimate the
likelihood of panic may be primarily due to higher trait anxiety. Therefore, in

! We use the word primary in relation to the question of which variable (anxiety or expecta-
tion of panic) shows a stronger predictive relationship with the other variable, once both vari-

_ ables’ tendencies to maintain themselves have been controlled for. In other words, in predicting

a person’s level of anxiety on a given day, it would make sense to account for the person’s trait
anxiety and the person’s level of anxiety yesterday before testing the relationship of prior
expectation of panic on that anxiety; the tendencies of expectancy to relate to itself would be
similarly controiled for before the relationship of prior anxiety was used to predict expectation.
It should also be noted that, throughout this document, the words primary and primarily are
used in reference to the specific variables tested in our model(s). Thus, our investigation of the
question of whether anxiety primarily drives expectancy or vice versa does not mean we posit
these variables to be the only factors that drive anxiety or expectancy in the broad sense.
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an anxiety-only model, trait anxiety, recent levels of anxiety, and various cues
for anxiety would be seen as the factors responsible moH fluctuations in level
of oxvoom:_on of panic over time.

Thus, it is oonomvamzw possible to defend a model in which 992 factor
(anxiety or expectancy) is the only causal agent. However, we hypothesized
that the relationship was best expressed as a partially bidirectional relation-
ship, in which both factors display traitlike properties as well as state-like
fluctuations, and one of the factors (expectancy) showed a stronger tendency
to maintain the other (anxiety) than the converse.

Given the above hypotheses, there are several plausible and competing
models. In our hypothesized model, earlier levels of expectancy will influ-
ence later anxiety above and beyond the contributions of the traitlike anxiety
factor and past anxiety states, although anxiety may show some weaker ten-
dencies to, in turn, maintain expectation. That is, expectancy will be prima-
rily responsible for the maintenance of anxiety. In the first competing model,
earlier levels of anxiety will influence later expectancy above and beyond the
contributions of the traitlike expectancy factor and past expectancy states.
That is, anxiety will be primarily responsible for the maintenance of expect-
ancy. In the second competing model, the relationship between expectancy
and anxiety will be bidirectional, such that anxiety predicts future expect-
ancy, and expectancy future anxiety, but neither relationship takes priority
over the other. A final possibility is that the traitlike components of expect-
ancy and anxiety are, themselves, actually expressions of a meta-trait that
leads to both anxiety and expectation of panic. Such a meta-trait might be
similar to what Barlow (1988) describes as anxious apprehension. Empiri-
cally evaluating these four competing models in the framework of a recently
developed statistical model is the focus of our paper.

Choice of Modeling Strategy

Two strategies have long been used to evaluate day-to-day relationships such
as those that interest us here. One strategy, the fixed effects autoregressive cross-
lagged (ARCL) panel design (e.g., Kessler & Greenberg, 1981), is well suited to
evaluate time-adjacent relations among the measures averaged over individuals.
Such an approach would allow us to test the relationship between successive lev-
els of anxiety and expectancy, but cannot account for the traitlike aspects of anxi-
ety and expectancy that we hypothesize to exist. The second strategy, the random
coefficients growth modeling approach (e.g., Bryk & Raudenbush, 1987,
Meredith & Tisak, 1990), is well suited to evaluate individually varying propensi-
ties toward exhibiting a particular behavior over time. This approach would allow
us to evaluate the extent to which both anxiety and expectancy display traitlike
components, but does not provide a method for testing the relationships between
the two variables. Thus, despite the strengths of each approach, neither alone
fully characterizes the combined influences we hypothesize here.

In contrast, Bollen and Curran’s ALT modeling strategy (2000; Curran &
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Bollen, 2001) allows for the simultaneous estimation of both the traitlike tra-
Jjectory component and the state-like time-specific component of a behavior
over time. In ALT, the ARCL and trajectory components of stability and
change are estimated within a single general model. The ALT modeling
framework thus provides a much stronger match between the theoretical
model that generated our research hypotheses and the statistical model
needed to empirically evaluate these same hypotheses, and was therefore
used to evaluate the four potential models described above. We will provide
details regarding the implémentation of the ALT models below because of the
model’s potential usefulness with similar research questions.

Method
Design

Participants in the current study were randomly assigned to one of two
groups: eye movement desensitization and reprocessing (EMDR; Shapiro,
1995) or association and relaxation therapy (ART), a credible placebo control
condition. These two therapies are described in detail in the study that com-
pared the two treatments (Goldstein, de Beurs, Chambless, & Wilson, 2000).
In all, 26 of the current participants received EMDR, whereas 19 received
ART. In both treatments, therapists were prohibited from introducing a cogni-
tive model of anxiety, attempting cognitive restructuring, or conducting or
assigning in vivo exposure. Adherence checks of 31% of the therapy sessions
found no violations of treatment protocol involving the introduction of
another therapy (e.g., cognitive behavioral therapy). Although between 50
and 90 days of data were available for most individuals, we examine data
from the first 10 days of treatment here. Data from Days 1 through 5 are the focus
of our primary analyses, and Days 6 through 10 are used for cross-validation of
the final models. We chose these time frames to optimize the balance between
statistical power and limiting model complexity given our available sample
size (Curran & Muthén, 1999). Data from the first 10 days of treatment were
used because participants had received thorough practice and instruction on
using the 95 measures by that point (see below). This time period was also
expected to minimize potential treatment effects.

Farticipants

Inclusion and exclusion criteria. Participants in the current study were 45
outpatients who met DSM-IV criteria for PDA of at least 1 year’s duration. All
diagnoses were based on the Structured Clinical Interview for DSM-1V (SCID-
P; First, Spitzer, Gibbon, & Williams, 1995); for diagnosis of PDA, x = 1.00

2 The current sample overlaps highly with the sample originally reported on by Goldstein et
al. (2000). The original study concerned comparisons between the two treatment groups,
whereas the current study examines maintenance of anxiety over time, which was not addressed
in the previous study.
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indicated perfect agreement among raters. For a further description of the
sample, see Goldstein et al. (2000).

Participants.were included in the study if they were between the ages of 18
and 65 and reported at least moderate agoraphobic avoidance (according to
the SCID) for no less than 6 months prior to intake. Those in therapy else-
where were included only if they agreed to suspend treatment for the duration
of the study. Potential participants on dosages of alprazolam in excess of 1.5
mg daily (or similar dosages for other benzodiazepines) were excluded, as
were those who had been taking antidepressant or antianxiety medication for
less than 6 months or who had changed their medication with the last 12
weeks. Of the 50 participants who were originally accepted under the above
criteria, 5 participants did not provide data for the current study. Of these par-
ticipants, 3 refused treatment after providing some initial information, 1 was
removed from treatment due to deterioration, and 1 failed to report any diary
data for the selected period of time.

Sample characteristics. Participants’ mean age was 39 years (range = 25
to 63). Thirty-seven were female. Mean duration of the panic disorder was
13 .49 years (range = 1 to 30). Twenty participants were taking psychotropic
medication. Eighteen participants had at least one comorbid Axis I diagnosis:
dysthymic disorder (2), specific phobia (7), generalized anxiety disorder (6),
social phobia (4), or obsessive-compulsive disorder (1). Five of those with
one comorbid diagnosis also had another: specific phobia (1), generalized
anxiety disorder (1), social phobia (1), posttraumatic stress disorder (1), and
obsessive-compulsive disorder (1).

Measures

Panic diaries. Throughout the course of treatment, participants completed
panic diaries every morning and evening and at the close of each week. Only data
from the moming and evening time periods are used in the current study. On
these forms, participants were asked to rate on a 10-point scale their daily expect-
ancy of having a panic attack that day (rated in the morning), their daily highest
anxiety that day (rated in the evening), and how many panic attacks they had had
that day (also rated in the evening), among several other measures. Participants
were initially given instructions for rating their expectancy as follows:

At the start of the day (as you rise) please record how you
rate the likelihood that you will have one or more panic
attacks this day. You can use the following scale (0 means
no chance of having a panic attack, 10 means that you are
certain you will have a panic attack).

Participants were given a Likert-type scale as an example, with the anchor
points of I will have no panic attack (0), it is unlikely that I have a panic
attack (3), more likely than not that I have a panic attack (7), and I will defi-
nitely have an attack (10).
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The initial instruction form explainéd that, before they went to bed at the
end of the day, participants were to rate their highest anxiety during the day,
not counting anxiety felt during a panic attack itself, using the scale of no
anxiety at all (0), moderate anxiety (5), and extreme anxiety (10).2 Partici-
pants were supplied with a Likert-type scale in the initial instruction form,
although the Likert-type scale itself was not present in the daily diary form. Anx-
iety felt during panic attacks themselves was recorded on a separate form,
and is not reported in this study.

After a week of using the panic diaries pretreatment, participants returned
for an assessment session, during which any questions they had about the
panic diaries were answered. Further information on the panic diaries on a
subsample containing some of the current participants is available in another
report (de Beurs et al., 1997), which describes psychometric properties of the
panic diaries.

Both the measurement of anxiety and expectancy rely upon single mea-
sures per day, leaving the reliability of these measures in some question.
However, it is important to note that the ALT modeling technique intrinsi-
cally treats these single measures as repeated measures of the same construct
over time. In this sense, the models employing data from Days 1 through 5
might be partially characterized as using 5-item measures of the constructs,
with each item administered on a separate day. Treated as 5-item measures,
the measurement of anxiety and expectancy each showed excellent internal
consistency (Cronbach’s alphas = .83 and .91, respectively). It should also be

noted that, although trait anxiety and expectation were not explicitly mea- .

sured by the single-item ratings, the inclusion of underlying factors in the
models served as tests of whether the measures could be characterized as
assessing traitlike components of anxiety and expectancy. If they could not,
the models would tend to reject the inclusion of factors implying underlying
traits (see below).

Potential Confounding Variables. .

In addition to measures of daily anxiety and expectancy, described above,
four variables were identified as potentially confounding variables that might
influence the models under consideration. All were dichotomously coded for
analysis: gender (0 = female, 1 = male), psychotropic medication use =

3 Participants were also asked to rate their average anxiety and mpao frequency during the
day. Although presumably a reflection of anxiety, panic frequency was not a direct assessment
of our construct of interest. Also, in the current sample daily panic frequency did not show an
appropriate degree of variability required for.the modeling strategy employed. We chose highest
anxiety over average anxiety because we expected participants would find their most anxious
part of the day more salient, giving more reliability to a specific rating of highest anxiety than to
a more diffuse rating of average anxiety. Regardless, highest and average anxiety were highly
comrelated at all time points considered here (rs for Day 1 through Day 10 ranged from .81 to

. 88). We also reestimated the final model with average anxiety substituted for highest anxiety.
All substantive conclusions remained the same. :
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no, 1 = yes), treatment group membership (0 = EMDR, 1 = ART), and
report of panic at any point during the Day 1 to 5 interval (0 = no, 1 = yes).
Panic was treated as a dichotomous variable because (a) panics were infre-
quent during the time period, and daily panic frequency was not normally
distributed, and (b) the dichotomous variable allowed for a test as to whether
the model applied both to participants who panicked and those who did not.

Results
Data Analytic Plan

The proposed research hypotheses were empirically evaluated using a series
of ALT growth models (Bollen & Curran, 2000; Curran & Bollen, 2001). A
series of nested univariate ALT models were fitted separately to the repeated
expectancy measures and to the repeated anxiety measures to evaluate the pat-
tern of stability and change within each construct over time. These univariate
models each contained two key components. First, two underlying latent fac-
tors (or growth factors) were estimated to account for systematic stability and
change in the construct over time that randomly varies over individuals. The
first factor (called here an intercept factor) was defined such that the factor
loadings for all the repeated measures except the first were fixed to 1.0; the first
assessment of the construct was allowed to covary with the underlying factor,
but was not associated with this factor via a factor loading.# This intercept fac-
tor was characterized by a mean and ‘a variance that represented the overall
mean level of the construct over time and the degree of individual variability in
this overall level, respectively. The intercept factor was the parameter repre-
senting the traitlike components of anxiety and expectancy, as described above.
Because the means of the repeated measures might have been functionally
related to the passage of time, an additional growth factor was estimated to
account for these relations. Although the ALT model permits many types of
growth factors, in the current case, a second factor, referred to as a siope factor,
was added with factor loadings set to 1, 2, 3, and 4 that allowed for linear
change in the construct over time. This factor represented the potential for sys-
tematic change over time. Because participants were in treatment, it seemed
plausible that their anxiety or expectancy might systematically decrease over
time. The second key component of the univariate ALT models fitted here was
the estimation of autoregressive parameters among the daily measures in the
presence of the growth factors. Specifically, each measure of the construct on a
given day was regressed upon the measure of that construct on the prior day.
The autoregressive parameters were then constrained to equality when statisti-
cal tests indicated such a constraint did not harm model fit. These parameters

4 This parameterization is called a “predetermined” model and is done to avoid parameter
bias introduced when not allowing for the influences of prior but unmeasured levels of the con-
struct. See Bollen and Curran (2000) for further technical details about estimation, identifica-
tion, and interpretation.
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FiG. 1. A univariate autoregressive latent trajectory (ALT) model with five measures of the
same construct, a traitlike intercept factor, and stability parameters.

represented the degree to which a previous day’s anxiety or expectancy had an
influence on the next day’s. For example, a participant who was having a “bad
day” characterized by high anxiety might be more likely to have higher-than-
usual anxiety the next day, as well. A generic univariate model with an intercept
factor and autoregressive parameters is presented in Figure 1.

Next, the final univariate ALT models for both constructs were combined to
create a single multivariate model to examine the interrelations among expect-
ancy and anxiety over the 5-day period. Essentially, this multivariate model
maintained the parameters from the-univariate models and permitted tests of
the tendency of anxiety and expectancy to predict each other. This multivariate
model was then regressed upon four exogenous variables (gender, treatment
condition, medication use, and occurrence of panic attacks) to evaluate poten-
tial group differences in the longitudinal relations as a function of these mea-
sures. This test was analogous to testing for potential covariates in a regression
paradigm. Finally, alternative models were estimated to examine the relative
stability of the longitudinal effects identified in the multivariate AL'T model.
This included cross-validating the model on data from Days 6 through 10 and
exploring the potential impact of cutliers and influential observations.

All models were estimated using direct maximum likelihood estimation in

- Amos Version 4 (Arbuckle, 1999), and model fit was evaluated based on the

model chi-square test statistic, the comparative fit index (CFI; Bentler, 1990),
the incremental fit index (IFT; Bollen, 1989), and the root mean squared error
of approximation with 90% confidence intervals (RMSEA; Browne & Cudeck,
1993). Adequate model fit is typically indicated by nonsignificant model test
statistics, CFI and IFI values exceeding .90, and RMSEA values less than
about .05 to .08. We follow these same guidelines here with the exception of
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the RMSEA.. Recent simulation studies have strongly suggested that RMSEA b 2295
values are significantly overestimated at sample sizes of 100 or less (Curran, A wa| |
Bollen, Paxton, Kirby, & Chen, 2000); given our sample size of 45 subjects,
we expect substantial overestimation of the RMSEA due solely to sample <+ 4
size and thus less emphasis will be placed on this fit index to assess model fit. W, 2 m m mv_.. 0._/
Univariate Statistics 2| &
Table 1 displays correlations, means, standard deviations, skewness, and & m < i3
kurtosis for the first 5 days of expectancy and anxiety ratings. In general, MBI R m m 58
most correlations fell in the medium to large range (e.g., 4 to 8). Correla- z .m. !
- tions of expectancy measures across days were consistently high, suggesting m ) N
stability in _u.mnno__wmba, expectancy ratings- (e.g., expectancy Day 1 rm.a a < .m, -3 1 SN
high correlation with both expectancy Day 2 and expectancy Day 5). Ancxiety m A e 23T o_o
ratings tended to be somewhat less stable. Anxiety and expectancy ratings N
tended to correlate most highly when they were made the same day. Univari- m *
ate statistics indicated that, across participants, most had at least some expec- 3 m, A A
tation of panic attacks and moderate experience of anxiety. Finally, all & o w@aad naad
univariate measures of skewness and kurtosis were below 1.0, thus support- o
ing the use of normal theory maximum likelihood estimation. m - RS
< S * %X ® ¥ X
Missing Data Analyses a A SRANE m m 8 m
Of the 45 subjects considered here, 40 provided complete data on all daily m 7 o
diary ratings, whereas 5 provided partially missing data over the 10-day = & <« ¥ orr
assessment period. Although the ALT models presented below used direct m m 2 % i 3o & *ﬂ nEeRe
maximum likelihood estimation that allowed for the retention of partially ) A ’ ’ A
missing cases, additional analyses were used to determine if participants who 9 .
had partially missing data were dissimilar from participants with complete G m, . AT T S-S =
o . 3] * % * % ¥ ¥ ¥
data. A series of t tests and chi-square analyses compared the two groups <3| & 22 89052 828R 2
(complete data versus partially missing data) on all measures under consider- 2 _.W [ S B -
ation. Comparisons of the means of the expectancy and anxiety ratings across < m
participants showed no significant differences between participants with par- W ~ H ) i i i . 2
tially missing and complete data, #42) = 1.53,d = 98 and 1(43) =024,d= Z W, IS CR2K\A\ RLYR |3
.13, respectively (ps > .13). Chi-square statistics indicated no significant ; w A $o 1188
association between partially missing data and treatment group assignment, % & v
medication use (versus no medication use), and gender, xX(1) = 073, x1) = 2 ~] FFEEIEE 1% m ')
0.55, and x2(1) = 1.2, respectively (® = .11—.16; all ps > .25). There is E Fl 28R8 388IS 84 2|z
thus no evidence that there are meaningful differences between the two 3 T m.,m
groups, aside from the large effect size in regard to average expectancy. All m 3V
longitudinal models will thus be estimated on the full 45 cases.’ O m, M, M, W .m, Ed W
~nmtn AAAARA g k-
*ZrFF EEEEE 8 gy
5 To explore the possibility of bias resulting from these five partially missing cases, all of the AQ nw. A0 g E R 5 Y,
models described below were reestimated using only the 40 cases with complete data over the ool oy m m m Am.. m e m 2
10-day period. All substantive findings from all univariate and all multivariate models remained 1 m m m m m 22%%8% ..m .m .
unchanged. The retention of partially missing cases in the ALT models does not appear to : & & & & & 55 5 " 5 g g % RS
unduly influence the obtained findings in any way. : ; Ahddd DEE HE Sharl=
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ALT Models

Anxiety. The univariate ALT model with an intercept factor and autore-

gressive structure as described above was estimated and fit the data well: .

A7) = 14.6,p = 04; CFI = 92; IFI = .92; RMSEA = .16, CI = 03, 27.
However, prior to interpreting the parameter estimates, several alternative
models were considered. First, an additional factor was estimated to evaluate
the potential for systematic change in anxiety over the 5 days. Although we
did not specifically hypothesize systematic change across time in either mea-
sure (e.g., “growth” over time), we tested for such change because partici-
pants were in therapy at the time of assessment. Factor loadings were fixed to
values of 1,2, 3, and 4 for the repeated measures for Days 2 through 5 to cap-
- -ture the passage of time during the week. The addition of this factor did not
lead to an improvement in model fit, indicating that there was not a system-
atic trend in changes in anxiety over the 5 days, after accounting for the influ-
ences of the intercept factor and the autoregressive effects. Finally, equality
constraints were imposed upon the autoregressive parameters between time
adjacent measures of anxiety, and this constraint did not lead to a significant
decrement in model fit, XZeumge(3) = 039, p = 94. This final model fit the
data well, x2(10) = 14.99, p = .13; CFl = 95; IFl = .95; RMSEA = .11,
CI = 0, 21, and is identical in form to the generic univariate model presented
in Figure 1.

The parameter estimates from our final ALT model were consistent with
our predictions. First, the intercept factor was characterized by a significant
mean (f. = 3.39, p < .001) and a marginally significant variance (J = 1.46,
p = 07) indicating that there was a statistically significant mean level of anx-
iety reported across the sample over all the time points, and that there was
meaningful individual variability around this mean. The positive and signifi-
cant autoregressive parameters (p = .37, p < .001) suggest that, in addition to
the influence of the individually varying propensity toward experiencing anx-
jety over time, there was also a positive influence on anxiety for one day as a
function of anxiety on the prior day. Finally, the statistically significant unex-
plained variance in the repeated measures suggests that there may be addi-
tional influences on anxiety that are not included in the model.

Expectancy. A similar set of nested models were estimated for expectancy
as were estimated for anxiety. As before, the baseline model consisted of a
single underlying intercept factor influencing Days 2 through 5 with a factor
loading value of 1.0, and autoregressive parameters were estimated between
time adjacent daily measures of expectancy. This initial model fit the data
well: ¥%(7) = 12,6, p = 08; CFI = .96; IFI = .96; RMSEA = 13,C1=0,25.
A slope factor, as described above, did not significantly improve the fit of the
model. Finally, equality constraints were imposed upon the autoregressive
parameters between time adjacent measures of expectancy, and this con-
straint did not lead to a significant decrement in model fit, X%change(3) = 1.17,
p = .76. This final model fit the data well: x%(10) = 16.08,p = .18; CFI =
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96; IFI = 96; RMSEA = .12,Cl = 0, 22. As was found with anxiety, the
intercept factor for expectanCy was characterized by a significant mean (j. =
3.84, p < 001) and a significant variance (§ = 4.14,p = .005). However,
contrary to our hypothesis, there was no evidence for autoregressive effects
(p = 06, p = .53). That is, the observed covariance and mean structure was
replicated quite well with the estimation of only a single underlying latent
factor that equally influenced the set of measures over time. Thus, the daily
measures of expectancy were found to be a function of the underlying pro-
pensity toward experiencing expectancy over time, but expectancy on one
day was not found to be influenced by expectancy on the immediately pre-
ceding day.

Anxiety and expectancy. The final univariate models of anxiety and expect-
ancy were combined into a single multivariate ALT model. Although the
autoregressive parameters were nonsignificant in the univariate ALT model
for expectancy, we retained the estimation of these parameters given that we
had predicted these a priori. Further, covariances were estimated among the
two latent factors and the Time 1 measures of anxiety and expectancy, but no
other parameters were initially estimated. As expected, this baseline multi-
variate model fit the observed data poorly: xX(41) = 99.28,p < 001; CFI =
82; IFI = .81; RMSEA = .18,CI = .13, .23. Next, cross-lagged effects were
added to the model such that Day 1 evening anxiety was regressed upon
Day 1 morning expectancy, and Day 2 morning expectancy was regressed on
Day 1 evening anxiety, and so forth. These patterns were estimated across all
5 days of measures (e.g., morning predicting that evening, that evening pre-
dicting the following morning, and so on). The addition of these lagged
effects led to a significant improvement in model fit, X% change (8) = 52.17,p <
001. Next, equality constraints were imposed on the set of expectancy to
anxiety effects, and on the set of anxiety to expectancy effects. Neither of
these equality constraints diminished model fit. The final model, presented in
Figure 2, fit the repeated measures data well: x2(39) = 52.95,p = 07;CH =
96; TFI = 96; RMSEA = 09,CI = 0, .15.

Consistent with the results from the univariate ALT models, the multivari-
ate ALT model suggested that there was a significant autoregressive effect
within anxiety such that anxiety on a given day was in part a function of anx-
jety on the previous day, but there was no such autoregressive effect for
expectancy. Of key interest was the finding that there was a strong and con-
sistent effect from earlier expectancy in the prediction of later anxiety,
although there was no evidence to support a prospective link between earlier
anxiety and later expectancy. That is, expectancy in the morning was posi-

tively and significantly associated with anxiety that same evening, but anxi-

ety that evening did not predict expectancy the following morning. Taken
together, the multivariate ALT model results indicated that daily anxiety was
maintained by three separate influences: a stable, traitlike anxiety compo-
nent, anxiety from the previous day, and expectation of panic in the morning.
Expectancy, on the other hand, appeared to be maintained primarily by a
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FiG. 2. Final multivariate ALT model of the relationship between anxiety and expectancy
over time with factor loadings and estimates of parameters statistically significant at p < .05.
Error terms are omitted for the sake of clarity. Paths that were estimated but were not statisti-
cally significant in the final model are represented by smaller, dashed arrows with no parameter
estimates. Factor loadings are marked with the value of 1; parameter estimates are correlations
(double-headed arrows), and standardized regression weights (all other estimates). In total, 54
parameters were estimated in this model. Note that expectancy was measured in the morning
and anxiety in the evening. Thus, the variables Expect 1 and Anxiety 1 were measured in the
morning and evening, respectively, of the same day.

traitlike expectancy component, and was not significantly influenced by pre-
vious levels of either expectancy or anxiety. Parameter estimates for the
model are also presented in Figure 2.

Competing Alternative Models

Exogenous influences. The multivariate ALT model described above is
considered unconditional, given that no explanatory variables were consid-
ered. That is, the pattern of stability and change in anxiety and expectancy
over time is estimated without controlling for the influence of other individ-
ual Jevel measures. To evaluate the potential impact of our set of exogenous
measures, the final multivariate model was regressed on four binary indica-
tors: gender, medication use, treatment condition, and panic episode. We had
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no theoretical expectations that any of these exogenous measures would
meaningfully relate to the -stability and change in anxiety and expectancy.
However, because the four constructs are theoretically related to anxiety, and
therefore might influence the current model, we reestimated the final multi-
variate ALT model including these four measures to ensure that our ALT
model results were robust to the influences of these other measures. The four
exogenous variables were allowed to covary with one another, and both inter-
cept factors were regressed on all four exogenous variables. This model fit
the data reasonably well, x%(71) = 94.62, p = .03; CFl = 92; IFI = .93;
RMSEA = 09, CI = 03, .13, but, as expected, the four grouping variables
provided little predictive utility in the model. The only significant finding was
that the measure of propensity to panic modestly predicted higher levels of
underlying anxiety (3 = .72, p = .04). All other predictive effects were at or
near zero. Most importantly, all of the prospective relations between anxiety
and expectancy identified in the final multivariate ALT model remained
unchanged after the inclusion of the four exogenous measures.

Single factor multivariate model. The resulis of the multivariate ALT
model were largely consistent with our theoretical predictions. However, one
competing model described above posits thie existence of a single meta-trait
that underlies both anxiety and expectancy and is solely responsible for any
relations among the two constructs over time; once estimated, there should be
no relations among these two constructs from one day to the next. To test this -
competing model, a multivariate ALT model was estimated in which there
was a single underlying intercept factor that equally influenced all five mea-
sures of anxiety and all five measures of expectancy. Further, autoregressive
parameters were estimated within anxiety and expectancy, and cross-lagged
parameters were estimated across anxiety and expectancy. This meta-trait
model was estimated and found to fit the data exceedingly poorly: x2(46) =
103.75, p < 001; CFI = .82; IFI = .82; RMSEA = .17,CI = .13, 21. These
results provide strong empirical evidence that the observed relations between
anxiety and expectancy are likely not due to a single underlying factor influ-
encing all measures over time.

Cross-validation. Given the modest sample size, we concluded that
focusing on the first 5 days of data was the optimal combination of statisti-
cal power and stability of estimation (e.g., Curran & Muthén, 1999). How-
ever, to explore the possibility that our findings were the result of some
idiosyncratic characteristic of Days 1 through 5, we reestimated the final
multivariate ALT model on the second 5 days of data that were available.
This model fit the observed data from Days 6 through 10 comparably to that

" found for Days 1 through 5: x%(39) = 67.13,p = .003; CFI = 91; IFI = 91;

RMSEA =-13, CI = .07, .18. More importantly, all of the substantive con-
clusions about the relations between expectancy and anxijety remained pre-
cisely as before. This evidence suggests that the pattern of earlier expect-
ancy predicting later anxiety but not vice versa holds for the second 5 days
as well as the first 5 days. -
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Outlier analysis. Given the modest sample size, it was possible that a small
number of influential observations might be inappropriately influencing the
final modeling results. To further explore this possibility, we examined stan-
dard influence statistics to identify potential clusters of outlying observations
within each time point. Examination of Mahalanobis distance (as provided by
Amos 4) identified one case characterized by an extreme Mahalanobis d?
value. Examination of this case revealed valid but consistently high reported
levels of both anxiety and expectancy acrgss all 5 days of measure. This case
was deleted, and the final model was reestimated. No substantive changes
were found in any of the model parameters with the deletion of this case,
indicating that influential observations do not »Evnma to cm unduly impacting
our parameter estimation.

Discussion

The current study provided a test of the day-to-day relationship between A

expectation of panic and the experience of anxiety. The strengths of the
study include the use of longitudinal data, as well as a modeling strategy
appropriately suited to testing our hypotheses. Whereas most studies explor-
ing similar relationships have used correlational or regression frameworks,
severely limiting their ability to draw conclusions about relationships across
time, the current study’s framework allows specific tests of the relationship
between anxiety and expectation over and above the traitlike aspects of these
variables.

As hypothesized, both anxiety and expectancy were found to exhibit a
traitlike component, suggesting that an appreciable amount of the variance in
each factor over time can be attributed to an underlying tendency to be anx-
ious and to expect panic attacks, respectively. In addition, earlier anxiety was
found to have an influence on later anxiety, such that feeling more anxious
than usual one day was likely to lead to higher anxiety on the next day. Con-
trary to our hypothesis, expectancy was not found to have an appreciable
effect on later expectancy above and beyond the contribution of an under-
lying, traitlike expectancy factor. These results suggest that, at least in people
with PDA who are similar to our current participants, expecting panic may
become a relatively stable, inflexible aspect of the maintenance of anxiety.
This observation is consistent with de Beurs, Chambless, and Goldstein’s
(2000) pretest-posttest data for this same sample. Across the course of brief
(noncognitive) treatment for PDA, these authors found that clients’ expecta-
tion of panic remained consistent, even though the rate of actual panic
declined.

The above results are consistent with, and extend, previous findings in
this area. The primarily traitlike aspect of expectancy is consistent with
chronic overprediction of panic (e.g., Kenardy & Taylor, 1999). Such evi-
dence also provides an explanation for the difficulty clinicians often have
in convincing clients that panic is unlikely, even when evidence to sup-
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port the possibility of panicking is scant. Expectation of panicking was
previously found to predict avoidance of and anxiety about a situation set
up by experimenters (Cox & Swinson, 1994). The current results suggest
that, in naturalistic situations (i.e., daily life), expecting panic in the
morning is an important factor in maintaining anxiety during the day.
Such findings represent an important step in examining how empirical
findings apply to life outside the laboratory:

The current model provides evidence that expecting panic is an important
factor in day-to-day maintenance of anxiety for people who have PDA. It
was hypothesized that expectation would be primarily responsible for
maintaining anxiety. In testing the models, it was striking how clearly and
consistently the influence of expectation on later anxiety remained more
influential than anxiety on later expectation. Thus, although previous
studies could support either expectation of panic or anxiety as a primary
factor, the current results are far clearer. It is especially worth noting that,
because the current model indicates the presence of daily relationships
between cognitive and affective constructs, attempts to gauge such relation-
ships with more distal measurement points may yield ambiguous results
simply because such studies lack the resolution to adequately observe such
relationships. That is, the current model suggests that, if there is a time-lag
between cognitive change and affective change, it may, in fact, be quite
small, and measurements taken weeks or months apart would be incapable
of measuring it.

Although the current results can be construed as evidence that a cognitive
model of panic disorder best fits the data, it is not necessary to interpret the
current model as one that fits only within the framework of cognitive theories
of panic disorder. In constructing our current model, we made no attempt to
measure directly the presence or frequency of automatic thoughts or under-
lying beliefs about the danger of panicking (see Clark, 1986) or the degree to
which cognitions may be distorted. Participants were asked only to assess the
likelihood of panic during the day. This rating of likelihood of panic seems
similar to an inverted rating of confidence that one can get through the day
without panicking, suggesting that the current model is also consistent with
research regarding the role of self-efficacy in phobic behavior (see Williams,
1996). More generally, however, asking a participant to rate his or her likeli-
hood of panic may lead the participant to access any number of affective or
cognitive processes. Thus, although the current results clearly support the
notion that expectancy of panic can be a relatively stable factor that is

" actively involved in maintaining anxiety levels, the model does not evaluate

what expectancy itself consists of, other than the suggestion that it is not
heavily dependent on felt anxiety.

The current results, supporting the maintenance of anxiety by expectancy,
but not vice versa, may have implications for treatment. These findings sug-
gest that, although methods désigned to reduce anxiety directly (e.g., relax-
ation training) may result in clients feeling better in the short run, they will
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not necessarily result in a direct change in expectation of panic.5 Rather, the
current model supports the proposition that changing expectation of panic is
more likely to be successful in changing daily levels of anxiety than vice
versa. Notably, although emphasized to differing degrees, both strategies to
modify expectations and reduce anxiety are present in many treatment pro-
grams for PDA (Craske, Meadows, & Barlow, 1994; Ost, 1988). The implica-
tions of the current results are supported by a study comparing cognitive ther-
apy with exposure to applied relaxation with exposure (Clark et al., 1994).
Results indicated that cognitive therapy, which was designed to modify
beliefs about bodily symptoms, and would thereby be expected to change
expectations about the likelihood of panicking, was superior at all time points.
to applied relaxation therapy from which cognitive €lements had been
stripped. It is especially important to note that differences between the treat-
ments were evident despite the use, in both treatments of exposure, which can
be construed as a method of challenging expectations in its own right. Thus,
the available evidence supports the implications of the current model,
although they are clearly preliminary (see Limitations section).

A secondary goal of this paper was to illustrate the use of the recently
developed ALT modeling framework for use in clinically oriented research
settings. Bollen and Curran (2000) present the technical developments of the
ALT model, and Curran and Bollen (2001) provide an extended applied
example. The ALT model clearly shows promise for the evaluation of addi-
tional models relevant to mental disorders and their treatments. For example,
a model could incorporate one or more mediators to better explain the rela-
tion between the autoregressive processes over time. Although we demon-
strated that expectancy of anxiety in the morning was consistently related to
experienced anxiety in the evening in the current study, we did not explore
what factors account for this relation; the inclusion of mediators would allow
for a more comprehensive understanding of stability and change in anxiety
over time. For example, if it is hypothesized that the level of activation of a
panic danger schema is the primary cause for level of expectancy, which, in
turn, affects anxiety, a model could be constructed to test that the relationship
between activation of the panic danger schema and anxiety is mediated by
expectancy.

In sum, we believe that the ALT modeling strategy is a powerful and flexi-
ble approach that has the potential for many interesting applications in clini-
cally oriented research. However, as with any modeling strategy, the relative

6 1t is, of course, possible that changing overall level.of trait anxiety over time may influence
either expectation of panic or a third variable that is related to expectation of panic. Such a pos-
sibility can neither be supported nor refuted given the current model. Similarly, the current
model provides no specific insight into how the use of medication may impact the variables
considered in this study. Medication use had no impact on the current model’s parameters, but
the participants in this sample are presumably limited to people who did not respond strongly to
medication. Additional stadies could address whether, when medication is effective, its effec-
tiveness is primarily due to decreased anxiety or expectancy.
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utility of the ALT model depends entirely upon the characteristics of the par-
ticular set of research questions at hand. That said, we believe that it would
be beneficial to add the ALT modeling strategy to the increasing number of
promising modeling strategies available to allow for an optimal match
between the theoretical model giving rise to the research question and the sta-
tistical model used to empirically evaluate that same question.

Limitations and Future Directions

The results of the current model may be limited in generalizability due to
the current sample’s limited experience of panic attacks during the time
frame of the ratings, although we found no appreciable differences between
participants who had at least some panic episodes and those who had none. In
any case, clinicians often see clients who continue to demonstrate agorapho-
bic avoidance in the relative absence of panic. For example, Chambless,
Caputo, Jasin, Gracely, and Williams (1985) reported the modal number of
panic attacks reported in the last week by an agoraphobic sample seeking
treatment was zero. The current results are certainly likely to be instructive
for this population. Future research should extend the range of applicability
of the current research by including samples of participants who are experi-
encing more panic episodes and by measuring other variables thought to
influence the maintenance of anxiety in PDA. In a sample with a higher rate
of panic, it would also be possible to examine the hypothesis that expectancy
of panic is a maintaining factor in the experience of panic attacks, as well as
anxiety.

In a small sample size, greater sampling variability leads to a greater possibil-
ity of both unstable parameter estimates and spurious effects generated by indi-
vidual participants having undue influence on the model. We addressed the
former issue primarily through cross-validation to another time period in
the same data set; the fact that model fit was acceptable in the cross-validation
sample indicates at least moderate reliability in parameter estimates. We
addressed the latter issue by carefully scrutinizing the data for the possibility of
undue influence; we found no indications that this was the case, but replication
in additional samples would more fully address both of the above issues.
Although it would have been preferable to have a larger sample, our results dem-
onstrate that the ALT model is feasible in the samples typically available to clin-
ical researchers, who often are not able to obtain data from the kinds of large
samples traditionally favored in structural equation modeling applications.

Because expectation and anxiety were not both measured at each time
point in the current study, it may appear that expectation in the morning could
be based on current feelings of anxiety, or that the relationship shown in the
current model is merely a consequence of the constructs’ being measured in
the same day. Such an argument would have been supported if the one-factor
model had proven to be an acceptable solution, but this was not the case.
Moreover, the above arguments also assume that either anxiety and expecta-
tion relate in the same day primarily due to measurement error or that, for
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example, an unmeasured amount of anxiety on the morning of Day 2 related
to expectation on Day 2. Note that highest level of anxiety, Day 1, had a sig-
nificant relationship to highest level of anxiety, Day 2, whereas it did not have
a significant relationship with expectancy, Day 2. Therefore, it is difficult to
understand why highest anxiety, Day 1, would not relate to anxiety the morn-
ing of Day 2, which, in turn, would relate to expectation. If the relationship of
morning anxiety to expectation were meaningful, one would expect it to be
indirectly (albeit imperfectly) measured by the current model. Similarly, the
measurement error hypothesis would imply either a one-factor solution or a
significant path from anxiety to later expectancy, peither of which was the
case. Additional research using a similar data analytic strategy but including
additional measures of anxiety and expectancy would be necessary to address
these concerns definitively. Similarly, throughout this paper we have only
been concerned with the relationship of expectation of panic to daily anxiety;
future research should include other variables in order to determine how the
relationship shown here compares to the relationship between daily anxiety
and other theoretically important constructs.

Another relevant concern is the potential reactivity of the diary measures.
We attempted to minimize the impact of potential reactivity by using data
from a time period at least 1 week after the onset of self-monitoring. In addi-
tion, although self-monitoring is often described as a reactive measure, such
reactivity, when it occurs, usually has the result of behavior change in the
direction of reducing negative behavior or in the direction reinforced by
experimenters (see Kazdin, 1974, for a review). Participants showed no such
systematic decrease in expectancy or anxiety in the time periods measured
here (nor, for that matter, in expectancy through the study as a whole; de
Beurs. et al., 2000). There are several arguments that counter the possibility
that asking participants to rate their expectancy could increase or maintain
such expectancy: (a) No systematic increase was observed; (b) the path from
expectancy the previous day to the current day was not significant, which
would be expected if recent ratings were maintaining current ratings; (c) such
an argument assumes (erroneously, we believe) that participants are not
already keenly aware of their own expectations regarding the possibility of
panicking. Because it is not possible to fully rule out the concern that aspects
of the measures used influenced results, it would behoove future research to
employ different measures. For example, computer-assisted technologies are
available that allow similar ratings at more finely grained time intervals (e.g.,
Kenardy et al., 1992).

Given that, as supported by the evaluated models, expectation of panic
appears to be a significant factor in maintaining anxiety, future research will
be needed to address the question of what factors influence the creation or
maintenance of the underlying, traitlike expectation of panic. The current
results only imply unique causal pathways that could be manipulated in clini-
cal treatments, and, despite the implied support of the model by existing
research (Clark et al. 1994), longitudinal studies specifically evaluating such
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.

manipulation of causal pathways are lacking. Future research using daily
measures, involving techniques designed to reduce daily- anxiety but not
expectation of panic, in comparison to techniques designed to reduce expec-

tations of panic but not anxiety, is required in order to confirm the causal

mechanisms that are implied by the current model.
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