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Abstract
Objective—Some studies report that initial anxiety is associated with equivocal or negative
effects in depression treatment. In contrast, at least four studies of cognitive behavioral therapy
(CBT) report that anxiety predicts greater or more rapid change in depression. Further exploration
is needed to clarify the relationship between initial anxiety and depression change. Questions
include the relationship between anxiety and patterns of change and time to relapse, as well the
specificity effects to CBT.

Method—The study assessed the relation of Beck Anxiety Inventory anxiety scores to early rapid
change and overall change in Beck Depression Inventory-II depression scores during acute
depression treatment. Participants were 178 individuals enrolled in a randomized controlled trial
of CBT versus medications (ADM) for moderate to severe depression. They were 58% female and
83% Caucasian, with an average age of 40 (SD = 11.5). Thirty four percent (34%) were married or
cohabitating. Hierarchical linear models including quadratic growth parameters were used to
model change. The relation of anxiety to the probability of post-treatment relapse was also
examined.

Results—Findings indicate that higher levels of anxiety predict early rapid change, but not
overall change, in both CBT and ADM. However, patients with higher levels of intake anxiety
evidenced increased risk for relapse after CBT.

Conclusions—Early rapid change predicted by anxiety occurs across different treatment
conditions, but this early rapid response is not indicative of positive overall outcome in all cases.
These findings might indicate that anxiety predicts a response to non-specific “common factors”
of treatment.
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The predictive relationship between pretreatment anxiety and the course of symptom change
in depression treatment has received increasing attention in the literature (Forand et al.,
2011; Kashdan & Roberts, 2011; Smits, Minhajuddin & Jarrett, 2009; Smits, Minhajuddin,
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Thase & Jarrett, 2012). Anxiety commonly co-occurs with depression and is associated with
greater symptom severity, impairment, and dysfunction (Fava et al. 2004; Brown,
Schulberg, Madonia, Shear, & Houck, 1996). Because the pathology of depression with
concurrent anxiety is believed to be more complex, some have suggested it requires
specialized interventions (e.g., Kush, 2004; Papakostas et al., 2010). However, while many
studies report negative or equivocal effects of anxiety on change in medication or
psychotherapy (Fava et al., 2004; Howland et al., 2009; Smits, Minhajuddin & Jarrett, 2009;
Gibbons & DeRubeis, 2008), a few studies of cognitive behavioral therapy (CBT) for
depression find, surprisingly, that anxiety predicts increased rapidity of early change as well
as greater overall change (Forand et al., 2011; Kashdan & Roberts, 2011; Rohde et al.,
2001; Smits, Minhajuddin, Jarrett & Thase, 2012). In the current study, we investigate
further the association between anxiety and change in depression in a sample of outpatients
who were given CBT for depression, and we extend this investigation to a sample of patients
who were given antidepressant medications.

Anxiety and Treatment of Depression
Antidepressant medication

In medication treatment, most studies find that anxiety is predictive of poorer outcomes.
However, results depend to a certain extent on how anxiety is conceptualized and measured.
When anxiety is defined as the presence of comorbid anxiety disorders, it has been
associated with longer time to response and remission (Howland et al., 2009), as well as
“treatment resistance,” defined as nonresponse to two consecutive adequate trials of ADM
(Sourey et al., 2007). Similarly, “anxious depression,” defined by a cutoff on the anxiety and
somatization items on the Hamilton Rating Scale for Depression (Hamilton, 1960), has been
associated with longer time to and lower rates of remission in some samples (Fava et al.,
2004, Fava et al., 2008). When anxiety severity has been conceptualized as a continuous
variable, poorer outcomes have not always been evident. Frank et al. (2011) found that
panic-agoraphobia symptoms and social anxiety symptoms predicted a longer time to
remission in both interpersonal therapy and medication treatment. In contrast, Fournier et al.
(2009) found no relationship between anxiety severity and change over time in CBT or
medications for depression.

Psychotherapy
In contrast to studies of antidepressant medications, studies of the relationship between
anxiety and change during psychotherapy have produced more inconsistent findings. One
study found that comorbid anxiety disorders predicted greater end of treatment depression in
systemic-behavioral family therapy and nondirective supportive therapy for adolescent
depression (Brent et al., 1998). However, comorbid anxiety diagnoses have evidenced little
or no predictive relation to end of CBT for depression in Brent et al. (1998) and in three
other reports (McEvoy & Nathan, 2007; Persons et al., 2006; Smits, Minhajuddin & Jarrett,
2009). With regard to continuously measured anxiety, higher levels of panic-agoraphobic
symptoms predicted worse response to IPT in Frank et al. (2000), but no relationship
between variation in continuously measured anxiety symptoms and change was observed in
a study of CBT (Gibbons & DeRubeis, 2008).

Notably, in at least four studies of CBT for depression, the presence of anxiety prior to the
initiation of treatment predicted greater or more rapid change in depression. In CBT group
therapy for adolescents, Rohde et al. (2001) found that comorbid anxiety disorder predicted
greater baseline severity, but also greater reductions in depression from pre to post
treatment. Three other studies assessed the relationship between anxiety and depression
change over time using hierarchical linear models. In a study of group CBT for depression,
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comorbid social anxiety disorder predicted greater change in depressive symptoms over the
course of treatment (Kashdan & Roberts, 2011). In particular, the authors noted that that the
social anxiety group experienced more rapid gains in early treatment sessions. In a large
study of CBT for depression, Smits, Minhajuddin, Jarrett and Thase (2012) found some
evidence that anxious depression predicted greater initial severity and a lower probability of
response, but also greater overall change in depression (although this latter finding only
emerged in clinician-rated depression scales). Finally, in two naturalistic samples of CBT
for depression, Forand et al. (2011) found that initial level of anxiety measured by the Beck
Anxiety Inventory (Beck, Epstein, Brown, & Steer, 1988) was associated with greater
change in depression over the full course of treatment (Study 1) as well as more rapid
change early in treatment (Study 2).

Clarifying the Role of Anxiety in Depression Change
These findings are provocative; however, it is difficult to reconcile the normally deleterious
effects of anxiety with a supposed beneficial treatment effect. Moreover, when viewed as a
whole, the literature provides no clear answer with respect to the effect of anxiety on change
in depression. These discrepant findings are likely in part attributable to differences in
treatment, as well as differences in the measurement of anxiety (e.g., diagnoses vs. cutoff
scores vs. continuous measures) and the measurement of outcome (e.g., time to response vs.
probability of response vs. change in depression).

With respect to the operationalization of anxiety, the most powerful test of anxiety’s
relationship with depression change must account for both the continuous nature of anxiety
(Barlow, 2002) and its substantial overlap with depression (Forand et al., 2011). Depressed
individuals often have substantial levels of anxiety that nonetheless do not meet criteria for a
diagnosable anxiety disorder (Fava et al., 2004). Using categorical definitions of anxiety
might obscure subsyndromal variation in anxiety symptoms that could be related to change
or outcome (Forand et al., 2011). Using the presence of comorbid anxiety disorders as a
measure of anxiety might also be problematic, because the type and severity of anxiety
symptoms varies within and across diagnostic categories (Barlow, 2002). Because anxiety
disorders are a heterogeneous collection of symptoms, an observed relationship between
anxiety disorder and change is difficult to interpret. Dimensional scores allow the
assessment of all levels of anxiety independent of potentially arbitrary categories, and
therefore might be preferable to diagnoses and cutoff scores for assessing the relation
between anxiety and change.

With respect to the measurement of change, evidence for a positive effect of anxiety has
emerged primarily from studies that model change in depression over time. Variation in
patterns of change, including increased early rapid change, have been found to predict both
shorter and longer term outcomes (Stassen, Angst, Hell, Scharfetter & Szegedi, 2007; Hayes
et al., 2007; Tang & DeRubeis, 1999), and person level characteristics have in turn been
found to predict these patterns (Cohen et al., 2008; Forand et al., 2011; Gunthert et al.,
2005). Information relevant to treatment processes might be revealed by examining the
effect of anxiety on these patterns. Furthermore, despite evidence that anxiety improves
short-term outcomes, few studies have assessed the effect of pretreatment anxiety on longer-
term outcomes, such as the probability of relapse. Pretreatment anxiety is known to predict a
greater chance of relapse after treatment (O'Leary, Hickey, Lagendijk & Webb, 2010), thus a
full understanding of the effect of anxiety on change requires an extension to post-treatment
outcomes.
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The Current Study
The current study attempted to replicate and extend the investigation of Forand et al. (2011).
Consistent with Forand et al., we assessed the effect of continuously measured anxiety on
both early rapid change in depression and change in depression across the entire treatment
period, as measured by the BDI-II. We also considered the effect of comorbid anxiety
disorders on these indices of change. We then extended these investigations to a sample of
outpatients treated with antidepressant medications. Finally, we determined whether anxiety
at pre-treatment predicts post-treatment outcome by assessing its relationship with time to
relapse.

Methods
Participants and Treatment

Sample characteristics, treatment protocols, and main outcomes of this research have been
reported elsewhere (DeRubeis et al., 2005; Hollon et al., 2005). The trial was approved by
institutional review boards and all participants provided written informed consent prior to
participating. The sample consisted of 180 individuals randomized to cognitive behavioral
therapy (CBT; n=60), and pharmacotherapy with paroxetine, which could be augmented
with lithium or desipramine after 8 weeks (ADM, n=120). All treatment was conducted at
the University of Pennsylvania in Philadelphia, PA and Vanderbilt University in Nashville,
TN. Participants all had Structured Clinical Interview for DSM–IV (First, Spitzer, Gibbon, &
Williams, 2001) diagnosed major depression, and scored at or above 20 on two successive
interviews on the 17-item Hamilton Rating Scale for Depression (HRSD; Hamilton, 1960)
given 1 week apart. Individuals were excluded if they had a history of Bipolar I disorder,
active substance abuse, psychosis, previous failed response to study medications, borderline
personality disorder, antisocial personality disorder, schizotypal personality disorder, or a
primary Axis I disorder other than MDD. Written informed consent was obtained from all
participants prior to entering the acute phase of the study. Patients were 58% female and
83% Caucasian, with an average age of 40 (SD = 11.5). Approximately one third (34%)
were married or cohabitating.

CBT was conducted by six therapists with 5–21 years of experience following the guidelines
laid out in Beck, Rush, Shaw, and Emery (1979). Antidepressant management was provided
according to the guidelines specified by Fawcett, Epstein, Fiester, Elkin, & Autry (1987).
Active treatments continued for 16 weeks. Nine (9) CBT and 13 ADM patients dropped out
during acute treatment. Responders at end of treatment (week 16) were patients who had (a)
HRSD ≤ 12 at week 16 and either HRSD≤ 14 at week 14 or HRSD ≤ 12 at week 10 and
week 12, or (b) HRSD ≤ 12 at weeks 12, 14 and 18. CBT and ADM both achieved response
rates of 58%. After acute treatment, ADM responders were randomized to one year of
continuation ADM treatment or pill placebo. CBT responders were allowed three booster
sessions scheduled at least 1 month apart during the continuation period.

Measures
Dependent variables
Beck Depression Inventory-II (BDI-II): The BDI-II (Beck, Steer & Brown, 1996) is a
widely used and well-validated 21-item self-report measure of depression. Following Forand
et al. (2011), it was used in the present investigation as the primary measure of intake and
weekly depression. The BDI-II was completed by patients at intake and weeks 1, 2, 3, 4, 6,
8, 10, 12, 14, and 16. At intake, Cronbach’s α in the current sample was .96.
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Depressive Relapse/Recurrence: Relapse (or recurrence) criteria were met if a responder
(a) scored a 14 on HRSD for 2 consecutive weeks or (b) met the diagnostic criteria for major
depressive disorder for 2 consecutive weeks. The relapse rate of CBT responders (31.4%)
was similar to that of ADM responders who remained on medication (41.2%) and
significantly lower than that of ADM responders whose medication was discontinued
(57.1%).

Independent variables
Beck Anxiety Inventory (BAI): The BAI (Beck, Epstein, Brown & Steer, 1988) is a
commonly used and well-validated 21-item self-report measure of anxiety. It was the
measure of anxiety symptom severity at intake and the end of treatment. At intake,
Cronbach’s α in the current sample was .93. Total scores on the BDI-II and BAI were
prorated when items were missing.

Comorbid Anxiety Diagnoses: Anxiety disorders were diagnosed via the Structured
Clinical Interview for DSM–IV (First, Spitzer, Gibbon, & Williams, 2001). Anxiety
disorders were coded dichotomously, with the presence of one or more comorbid anxiety
disorder coded as “1”, and the absence of any anxiety disorder as “0”.

Data Analytic Strategy
We conducted two main sets of analyses. The first of these concerned the pattern of change
during depression treatment. Data consisted of repeated symptom measurements nested
within individuals, and were modeled using hierarchical linear models (HLM). In these
models, depression scores over the course of treatment were modeled as a function of a three
growth parameters: intercept, linear slope, and quadratic slope. The linear component of the
model represents the person-specific instantaneous rate of change at week 8, and the
quadratic component represents the acceleration in the person-specific growth trajectory
(Raudenbush & Bryk, 2002). To reduce multicollinearity between the linear and quadratic
slopes, the linear term is centered at week 8 (midway through treatment), and this centered
term is squared to create the quadratic term (Forand et al., 2011; Gunthert et al., 2005). At
the between-subjects level, person-specific slopes and intercepts are treated as randomly
varying across subjects, and are modeled as a function of intake anxiety and depression.
Between-person effects are represented as cross level interactions. Measures of intake
anxiety and depression were centered at their grand mean. All models were calculated with
full maximum likelihood estimation procedures, and the degrees of freedom for hypothesis
tests were estimated with the Kenward–Roger approximation (Kenward & Roger, 1997).
These analyses included data from all participants, including dropouts, and are thus full
intent to treat analyses.

The second set of analyses concerned the relationship between measures of symptom
severity and time to relapse, which was estimated using Cox proportional hazards models
(Cox & Oakes, 1984). In models predicting relapse, observations of patients who dropped
out, deviated from their prescribed medication regimen, or received outside treatment prior
to relapse or recurrence were censored at the point of the deviation. All analyses were
performed using SAS Version 9.2 (SAS Institute, Cary, NC).

Results
Two participants, one in each of the two conditions, were missing BDI-II scores at intake,
bringing the total n’s in CBT to 59 and ADM to 119. Means (SD) for the intake BDI-II were
30.9 (10.0) in the CBT condition and 30.9 (9.6) in the ADM condition. For the BAI they
were 14.6 (9.0) in the CBT condition and 15.4 (9.9) in the ADM condition. The correlation
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between the BDI-II and the BAI at intake was r = .42. In the CBT condition, 52.5% of the
sample had a comorbid anxiety disorder, and in the ADM condition the rate of comorbid
anxiety disorders was 51.3%. Rates of individual anxiety diagnoses can be seen in Table 1.
Of the scheduled 1,958 measurements of the BDI-II over the course of treatment, 1,547 were
collected, indicating that 79.0% of possible measurements were available. A visual
inspection of the BDI-II scores plotted against time in the CBT and ADM conditions
revealed curvilinear patterns, with more rapid change occurring earlier in each treatment.
These patterns suggested that quadratic growth models were appropriate for modeling the
data.

Replication in Cognitive Behavioral Therapy
An unconditional model, in which weekly BDI-II scores were modeled as a function of
Time (the linear change term) and Time2 (the quadratic change term), was estimated in the
CBT condition. The results revealed significant linear (b = −0.88, 95% CI [−1.08, −0.69], t=
− 9.13(51.4), p < .001) and quadratic (b = 0.04, 95% CI [0.01, 0.06], t= 2.98(52.9), p < .01)
patterns of change. An inspection of the variance components revealed sufficient between-
person variability in slopes and intercepts to justify modeling them as a function of between-
person predictors. A preliminary model including the terms Site, Site × Time and Site ×
Time2 was run to determine the need to control for site effects. As none of these terms
reached significance, Site was not included as a predictor.

We next assessed the effect of intake anxiety on change while controlling for the effect of
intake depression. The terms Intake BAI, Intake BAI × Time, Intake BAI × Time2, Intake
BDIII, Intake BDI-II × Time, and Intake BDI-II × Time2 were entered into the model. Full
results can be seen in Table 2. Intake BDI-II was a significant predictor of the intercept, with
greater intake scores predicting greater depression at week 8 (b = 0.56, 95% CI [0.25, 0.88],
t= 3.59(57.3), p < .001). With regard to linear slopes, neither the Intake BAI × time nor the
Intake BDI-II × Time term was significant, indicating that intake depression and anxiety
were not related to overall change in depression. Interactions with the quadratic term
showed that intake depression had no relationship with early rapid change, however the
Intake BAI × Time2 interaction was significant (b = .003, 95% CI [0.0003, 0.006], t=
2.28(56.6), p < .05). This result indicated that intake anxiety, controlling for intake
depression, was associated with more rapid early change in depression symptoms. The
Intake BAI × Time2 interaction accounted for 15% of the variance in quadratic slopes. A
comparison between the deviance statistics (−2 log likelihood) of this model and a model
that excluded the term BAI × Time2 revealed that the full model was a significantly better fit
to the data (χ2 = 5.1(1), p < .05).

To determine whether comorbid anxiety disorders predicted early change in depression, a
similar model was run, this time with comorbid anxiety disorder (yes, no) in place of intake
BAI. The presence of a comorbid anxiety disorder was not associated with the intercept, the
linear slope, or the quadratic slope (all p’s > .50).

Extension to Antidepressant Medications
We next assessed the relationship between anxiety and patterns of change in the ADM
condition (N=119). An unconditional model revealed significant linear (b = −1.11, 95% CI
[−1.24, −0.97], t= −16.32(106), p < .001), and quadratic patterns of change (b = 0.09, 95%
CI [0.07, 0.11], t= 7.52(105), p < .001), and variance components indicated sufficient
between-person variability to model slopes as a function of between-person predictors. A
model including Site revealed a significant Site × Time interaction, indicating that
participants at Vanderbilt experienced greater overall change in depression during
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medication treatment than participants at Penn. This interaction term was retained in
subsequent models.

The next model included Intake BAI, Intake BDI-II, and their interactions with Time and
Time2. See Table 2 for the full results. As with the CBT condition, the results showed that
Intake BDI-II was a significant predictor of the intercept, with greater intake scores
predicting greater depression at week 8 (b = 0.37, 95% CI [0.18, 0.56], t= 3.84(105), p < .
001). With regard to linear slopes, the Intake BDI-II × Time term was significant (b = −0.03,
95% CI [−0.05, −0.02], t=−4.47(112), p < .001), indicating that greater intake depression
was associated with greater overall change in depression. A test of the interaction of intake
BDI-II with the quadratic term was not significant, indicating little or no influence on early
rapid change. However, similar to the CBT condition, Intake BAI × Time2 interaction was
significant (b = 0.004, 95% CI [0.0001, 0.007], t= 3.03(106), p < 0.01), again indicating that
intake anxiety, independent of depression, was associated with more rapid early change in
depression symptoms. The Intake BAI × Time2 interaction accounted for 13% of the
variance in quadratic slopes. A comparison between the deviance statistics (−2 log
likelihood) of this model and a model that excluded the term BAI × Time2 revealed that the
full model was a significantly better fit to the data (χ2 = 8.1(1), p < .01). We noted that the
effect of anxiety on quadratic slope was similar across CBT and ADM treatments. Indeed,
when the samples were combined and treatment interactions were entered into the model,
the Treatment × BAI × Time2 interaction was not significant.

The model with comorbid anxiety disorders (yes, no) indicated that the presence of a
comorbid anxiety disorder was not associated with either the linear or the quadratic slope
(all p’s > .60).

To help rule out the effect of shared method variance between the BDI-II and BAI, we also
constructed models using the rater-administered Hamilton Rating Scale for Depression
(HRSD; Hamilton, 1960) as a measure of intake and change in depression. Results were
similar to those using the BDI-II. In both the CBT and ADM conditions, anxiety was
associated with increased early rapid change (CBT: b = 0.001, 95% CI [0.00002, 0.004], t =
2.04(106), p < 0.05; ADM: b = 0.002, 95% CI [0.0005, 0.004], t = 2.61(106), p < 0.05), but
unassociated with overall change. This finding helps rule out a measurement artifact as a
possible explanation for the observed effects.

Graphs depicting the effect of anxiety on change can be seen in Figure 1. To enhance the
visualization of the effect of anxiety on change independent of the severity of initial
depression, we split each treatment condition into high and low depression groups at their
medians. Within each of these groups, we performed a median split on anxiety and plotted
depression change for the resulting high and low anxiety groups. This created two graphs in
each treatment condition: high vs. low anxiety in high depression and high vs. low anxiety in
low depression. Two features are evident in these graphs. First, the increased rapidity of
early change predicted by anxiety is clearly visible in the high depression groups in both
CBT and ADM conditions (top row). However, there are only minimal differences in early
change evident in the low depression groups (bottom row), suggesting that the effect of
anxiety on early rapid change is mostly confined to higher levels of depression severity.
Second, as indicated by the models, the high anxiety groups do not experience greater
overall depression change than the low anxiety groups. Although the high depression/high
anxiety groups evidenced a more rapid early decrease in depression, they did not maintain
this advantage over the full course of treatment. Rather, the high depression/high anxiety
groups “leveled off” about halfway through treatment while the high depression/low anxiety
group continued to improve at a steady rate.
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Prediction of Relapse
Our next set of analyses assessed the relationship between anxiety and time to relapse.
Separate Cox regression models were run for each continuation condition (discontinued
CBT with booster sessions: CBT; continued ADM: ADM-ADM; and discontinued ADM
with placebo: ADM-PBO). To account for residual depressive symptom severity, which is a
known risk factor for relapse (McGrath et al., 2006; Paykel et al., 1995), the BDI-II obtained
at the end of treatment was included in the models. Results showed that intake anxiety,
controlling for intake depression (BDI-II), did not predict time to relapse in ADM-ADM (p
= .91) or ADMPBO conditions (p = .62). However, in the CBT condition, intake anxiety
predicted decreased time to relapse (hazard ratio: 1.08, 95% CI [1.02, 1.15], χ2 = 6.1(1), p
< .05).

Time to relapse for individuals above the median in intake anxiety was M = 34.5 (SD =
15.8) weeks, compared to M = 38.4 (SD = 15.9) weeks for individuals below the median.
The presence of an anxiety disorder was not related to relapse in any of the conditions (all
p’s > .21). Results were unchanged for prediction relapse when HRSD scores were used as
the measure of intake and end of treatment depression.

Discussion
This study replicated and extended previous findings that suggested that the presence of high
levels of anxiety fostered rapid or greater improvement in CBT for depression. In a sample
of individuals treated with CBT, we found that pre-treatment anxiety was positively
associated with increased early rapid change in depression. This finding replicated the
results of Forand et al’s (2011) Study 2. Perhaps surprisingly, in light of reports that the
presence of anxiety predicts inferior response in medication treatments, higher levels of
anxiety also predicted increased early rapid change in individuals who received
antidepressant medications. Change trajectories tended to “level off” in anxious individuals
over the second half of treatment, however, resulting in no differences in overall change as a
function of pretreatment anxiety.

Contrary to these initial positive effects of anxiety on depression change, we also found that
greater intake anxiety predicted a decreased time to symptom return after successful
treatment with CBT. Thus the combination of findings observed is somewhat surprising:
high levels of anxiety in CBT appear related to both a positive outcome (early rapid change)
and a negative outcome (decreased time to relapse) apparently within the same individuals.

These findings add to the growing body of literature on the effect of anxiety on change
during treatment for depression. Previous authors have found that anxiety disorders
(Kashdan & Roberts, 2011; Rohde et al., 2001), “anxious depression” (Smits, Minhajuddin,
Jarrett & Thase, 2012), and anxiety symptoms (Forand et al., 2011) each predict increased
depression reduction. In the current study, early rapid change was predicted by continuously
measured anxiety symptoms – and severe anxiety symptoms in particular – but comorbid
anxiety disorders were unrelated to change. Anxiety disorders are heterogeneous with
respect to the presence and severity of anxiety symptoms (Barlow, 2002). Because of this, it
is difficult to interpret a relationship between their presence of one or more anxiety disorders
and depression reduction. In contrast, the BAI is known to predominantly measure the
severity of physiological arousal and panic-like symptoms (Cox, Cohen, Direnfeld, &
Swinson, 1996), suggesting that this group of symptoms is specifically important to the
prediction of early change.

These results also advance our understanding of how anxiety might influence the specific
shape of change trajectories. Prior to this research, most studies that have found positive
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associations between anxiety and change were concerned with the relationship between
anxiety and overall depression outcome. Their analyses appropriately focused on predictors
of linear change (Kashdan & Roberts, 2011; Rohde et al., 2001; Smits, Minhajuddin, Jarrett
& Thase, 2012). In contrast, studies concerned with the shape of change, which include the
current study and its predecessor (Forand et al., 2011), have each used a modeling approach
that allows both linear and curvilinear components of change to vary as a function of
pretreatment anxiety. Kashdan and Roberts (2011) included a quadratic slope in their models
to account for curvilinear change, and also report that the increased linear change predicted
by social anxiety disorder was mostly accounted for by rapid reductions in depression
symptoms in early sessions. However, because they did not model the effect of anxiety on
curvilinear change specifically, it is unclear how this determination was made. Thus the
diversity of early findings in this area is likely is attributable at least in part to the modeling
approach selected by the authors. It is premature to conclude that the effect of anxiety on
change has been localized to the relationship between anxious arousal on early rapid
improvement, to the exclusion of other possible relationships. However, if researchers had
employed the methods similar to the current study, it is possible that a relationship between
anxiety and early rapid change (instead of linear change) would have emerged. Because
curvilinear change is common in depression treatment (Ilardi & Craighead, 1994; Stassen et
al., 2007), authors investigating predictors of change are encouraged to consider predictors
of both early curvilinear and overall trajectories.

Our methods for assessing change might also account for an apparent discrepancy between
our results in ADM and findings from previous studies showing that anxiety predicted worse
medication outcomes. In these studies, investigators have typically chosen as their
dependent variable probability of response or time to response (Fava et al., 2004; Fava et al.,
2008; Howland et al., 2009; Sourey et al., 2007). These methods are not intended to examine
variations in patterns of change, and thus it is possible that the relationship between these
outcomes and anxiety differ. On the other hand, our findings are not necessarily inconsistent
with the finding that anxiety predicts a longer time to response (Fava et al., 2008; Howland
et al., 2009). Because anxious individuals do not maintain their rapid rate of improvement in
our sample, it is possible that the depressive symptoms of anxious individuals reach a
“plateau” before individuals meet criteria for response. As this is one of the first studies to
assess the relationship between anxiety and trajectories of change in ADM, further research
is needed to clarify the relationship between anxiety and these various measures of outcome
in this treatment.

Possible Mechanisms
Two tentative conclusions are implied by our findings: (a) the effect of anxiety on early
rapid response is a common feature of treatment response in depression, unrelated to
treatment modality and (b) the apparently positive initial effects on change in CBT can be
illusory, as anxiety may portend poorer later outcomes in this treatment. A hypothesis that
accounts for these findings must integrate the apparently contradictory effects of anxiety on
outcome in across two mechanistically different treatments for depression. Previous authors
have suggested that the positive effect of anxiety on depression reduction is due to a
synergistic interaction between CBT techniques and anxiety (Forand et al., 2011; Kashdan
& Roberts, 2011). However, the presence of the positive short-term effect in ADM and the
indication that inferior long-term outcomes are predicted by higher anxiety in CBT suggest
that an anxiety-related enhancement of CBT processes is unlikely.

One plausible account of the observed findings is that individuals with high levels of anxiety
might have responded rapidly to warmth, positive regard, or other so called “common
factors” of treatment. As is visible in Figure 1, the greatest effect of anxiety on early rapid
change can be observed in individuals who have the most severe depression and most severe
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anxiety. BAI scores at the level of those observed in this group have been associated with
intense panic-like symptoms (Cox, Cohen, Direnfeld, & Swinson, 1996). Individuals in this
state are likely eager for relief, and might be particularly receptive to expressions of warmth,
understanding, and efforts to promote hope. In other words, treatment might be “soothing”
to a highly distressed person, and precipitate a rapid early response. Indeed, others have
suggested that much of rapid early response is attributable to non-specific factors, both in
CBT and ADM treatment (Ilardi & Craighead, 1994; Quitkin, Rabkin, Ross, & Stewart,
1984; Stewart et al., 1998). If individuals are responding to positivity and warmth by their
therapist and improving rapidly, they might also have little opportunity or motivation to
learn CBT skills that protect against depressive relapse (Strunk, DeRubeis, Chiu, & Alvarez,
2007). In this way, anxiety might interfere with treatment processes in CBT, a supposition
that is supported by the findings of a previous study (Gibbons & DeRubeis, 2008). Another
possibility is that individuals with significant anxiety require CBT skills directed at the
reduction of anxiety, such as relaxation or exposure, to reduce their vulnerability to
depressive relapse. These skills are less likely to be taught in CBT for depression, and thus
individuals might remain vulnerable, particularly if they experience a return or worsening of
anxiety symptoms.

The possibility of a rapid but non-enduring response calls into question the prospect of using
the rapidity of response itself as an early marker for positive treatment outcomes, an idea
proposed by previous researchers (e.g., Tadić et al., 2010). The current results suggest that
not all rapid responses are indicative of positive long-term outcomes. Clinicians observing
rapid responses in the context of high initial anxiety are therefore advised to be cautious
about the durability of this response, and consider providing continued monitoring and
relapse prevention interventions (Jarrett et al., 2001). This mechanism is speculative,
however, and future research on the specific effect of anxiety on CBT treatment is needed to
test this possibility.

Limitations and Future Directions
The current study has several limitations. Our modeling approach did not allow the
assessment of change trajectories that deviate from a quadratic pattern, such as depression
spikes (Hayes et al., 2007). It is possible that variations in these trajectories also contain
important information related to the effect of anxiety. Furthermore, our study focused
primarily on self-report measures of anxiety and depression. At least one previous study
found that the method used to measure depression affected the relationship between anxiety
and depression change (Smits, Minhajuddin, Jarrett, & Thase, 2012). Although results were
largely similar when we used rater-administered scales, we cannot rule out method variance
as a contributor to the observed results. Our results might also not be generalizable to
populations with different characteristics than the current sample. Finally, it is unclear why
anxiety predicted relapse in CBT and not after medication treatment. Further studies are
needed to understand this relationship in different treatment modalities.

Future studies might also seek to understand differences in the process of recovery between
individuals with different levels of anxiety, especially given that anxiety might be related to
treatment-interfering processes in CBT (Gibbons & DeRubeis, 2008). Finally, it is clear
from the current study that detailed investigations into trajectories of change can reveal
important information about individual differences in response to treatment. Continued work
in this area is likely to advance our understanding of how treatments for depression work
beyond what can be understood through simple predictions of end of treatment response.
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Figure 1.
Change in Depression in CBT and ADM for High and Low Intake Anxiety Plotted for High
Intake Depression (top row) and Low Intake Depression (bottom row)
Note. a. CBT High Depression: High Anxiety vs. Low Anxiety, b. ADM High Depression:
High Anxiety vs. Low Anxiety, c. CBT Low Depression: High Anxiety vs. Low Anxiety, d.
ADM Low Depression: High Anxiety vs. Low Anxiety. I = intake assessment. Missing data
were interpolated using adjacent data points. High and Low Depression groups (top and
bottom rows) were created via a median split. High and Low Anxiety groups (solid and
dashed lines) were created via a median split within each depression group.
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Table 1

Anxiety Disorders in CBT and ADM

CBT (n = 59) ADM (n = 119)

n % n %

Specific Phobia 9 15.3 20 16.8

Social Anxiety 14 23.7 30 25.2

GAD 6 10.2 15 12.6

Panic Disorder 3 5.1 4 3.4

Panic Disorder with Agoraphobia 7 11.9 7 5.9

PTSD 13 22.0 16 13.5

Anxiety NOS 2 3.4 3 2.5

Any anxiety disorder 31 52.5 61 51.2
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