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Abstract
Background—Coordinated Anxiety Learning and Management (CALM) is a model for
delivering evidence-based treatment for anxiety disorders in primary care. Compared to usual
care, CALM produced greater improvement in anxiety symptoms. However, mean estimates can
obscure heterogeneity in treatment response. This study aimed to identify (1) clusters of
participants with similar patterns of change in anxiety severity and impairment (trajectory groups);
and (2) characteristics that predict trajectory group membership.
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Methods—The CALM randomized controlled effectiveness trial was conducted in 17 primary
care clinics in 4 US cities in 2006–2009. 1,004 English- or Spanish-speaking patients age 18–75
with panic, generalized anxiety, social anxiety, and/or posttraumatic stress disorder participated.
The Overall Anxiety Severity and Impairment Scale was administered repeatedly to 482
participants randomized to CALM treatment. Group-based trajectory modeling was applied to
identify trajectory groups and multinomial logit to predict trajectory group membership.

Results—Two predicted trajectories, representing about two-thirds of participants, were below
the cut-off for clinically significant anxiety a couple of months after treatment initiation. The
predicted trajectory for the majority of remaining participants was below by nine months. A small
group of participants did not show consistent improvement. Being sicker at baseline, not working,
and reporting less social support were associated with less favorable trajectories.

Conclusions—There is heterogeneity in patient response to anxiety treatment. Adverse
circumstances appear to hamper treatment response. To what extent anxiety symptoms improve
insufficiently because adverse patient circumstances contribute to suboptimal treatment delivery,
suboptimal treatment adherence, or suboptimal treatment response requires further investigation.

Clinical Trial Registration—clinicaltrials.gov Identifier: NCT00347269

Keywords
Anxiety/anxiety disorders; CBT/cognitive behavior therapy; primary care; treatment; life events/
stress

INTRODUCTION
CALM, a flexible model for delivering evidence-based treatment for anxiety disorders in
primary care clinics, resulted in greater improvement in anxiety symptoms than usual care
according to mean estimates at baseline, 6, 12, and 18 months [1; 2]. In randomized
controlled trials mean estimates from few points in time are commonly used to assess
treatment. Yet a small number of measurements separated by months may be insufficient to
gauge treatment impact, particularly in mental health where response to medications and
therapy often evolve over time [3; 4]. Also, overall means obscure whether some patients
respond quickly, others take longer, do not improve sufficiently, or get worse (treatment
response heterogeneity). Thus, to understand treatment impact better, it is useful to identify:
(a) ways in which patients respond to treatment over time; (b) groups of patients who
respond similarly; and (c) whether groups can be described. Such information can inform
efforts to optimize treatment, including tailoring treatment to individual patients [5].

Extant information about trajectory groups in mental health stems primarily from
pharmacotherapy depression trials [3; 6–9]. All studies reported heterogeneous response
trajectories. Depending on sample size and follow-up time, up to four separate trajectory
groups emerged, including patients who responded early, patients who took longer to
respond, patients who responded more, and patients who responded only minimally if at all.
The latter group comprised 10% to 20% of study participants and typically participants
sicker at baseline. Results from three studies of depressed patients treated with cognitive
behavioral therapy (CBT) or with CBT and antidepressants are less consistent. Similar to
pharmacotherapy trials, almost a quarter of participants who completed 6 sessions of
internet-based CBT did not get better, and patients sicker at baseline were less likely to
improve [10]. However, all participants improved in the other CBT-only [11] and the CBT-
pharmacotherapy study [9]. Moreover, in the former study, patients with more severe
baseline major depressive disorder improved more. In a randomized controlled
pharmacotherapy trial of patients with recent-onset psychosis treated for twelve weeks [12],
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all participants improved over the following two years. There were five distinct ways in
which patients progressed and patients sicker at baseline showed poorer response.

Two studies have examined treatment response heterogeneity in anxiety disorders and both
used effectiveness designs. One delivered PTSD treatment for very disabled Vietnam
combat veterans in a specialty inpatient setting [5]. Over the course of 24 months, two
veteran groups improved moderately, but a very small group got worse before returning to
baseline values. The second study focused on patients with GAD who completed a six-
session internet CBT course [10]. One group of participants improved and another did not
get better. As in depression studies, the latter group comprised about 20% of study
participants and participants who were sicker at baseline. Effectiveness studies provide
greater external validity than clinical trials because their samples are more representative of
all patients and don’t remove participants for failing to adhere to strict treatment protocols.
Such studies also deliver treatment in a flexible real-world manner by allowing session
numbers and treatment length to vary and by not necessarily delivering treatment by
“experts”. Compared to prior anxiety effectiveness studies, CALM treated patients with
multiple anxiety disorders, offered choice of treatment modality, and included patients from
a broader demographic group.

The CALM study administered the Overall Anxiety Severity and Impairment Scale (OASIS)
[13–16] repeatedly to participants randomized to CALM treatment. We used these scores to
identify clusters of participants with similar trajectories of change in anxiety severity and
impairment. In addition, we aimed to identify whether participant characteristics predict
trajectory group membership. To address these aims, we applied group-based trajectory
modeling [17; 18].

MATERIALS AND METHODS
Clinical Trial Overview

CALM is a prospective, longitudinal, randomized controlled effectiveness trial of a
collaborative care intervention (CALM treatment) compared to usual care treatment (UC)
conducted under naturalistic conditions. All participants gave written informed consent for
the study, which was approved by the institutional review boards of the RAND Corporation,
University of Arkansas, University of California at San Diego and Los Angeles, and
University of Washington.

The study, its methods, and treatment are described in detail in [1; 19]. Briefly, between
2006 and 2008, CALM enrolled 1,004 English- or Spanish-speaking primary care patients
between 18 and 75 years old from 17 clinics in 4 US cities. Participants had to meet DSM-IV
criteria for at least one of panic disorder, generalized anxiety disorder, social anxiety
disorder, or posttraumatic stress disorder and score at least 8 on the OASIS. Of 503
participants randomized to CALM treatment, 482 had at least one intervention contact. Their
data were used for the analyses reported here.

CALM treatment
The CALM treatment model offered participants 10–12 weeks of CBT, anti-anxiety
medication, or both and followed patient preference for treatment. Participants with
persistent symptoms could receive more of the same treatment or the alternative modality up
to 3 more times at 3-month intervals. After treatment completion, participants entered into
continued care and received monthly follow-up telephone calls to reinforce CBT skills,
medication adherence, or both. The model included real-time, web-based clinical outcome
monitoring [20] and a computer-assisted program optimized CBT delivery by non-expert

Joesch et al. Page 3

Depress Anxiety. Author manuscript; available in PMC 2014 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



care managers [21]. These specially trained clinicians also assisted with treatment adherence
and optimizing medications. Psychiatrists provided consultation regarding the likelihood of
benefit from more treatment [19].

Measures
Anxiety severity and impairment—We assessed temporal change in anxiety severity
and impairment with the OASIS [13–16] administered by care managers during contact with
study participants. This 5-item self-report instrument of anxiety-related severity and
impairment with established concurrent and discriminant validity can be used for any
anxiety disorder. It addresses anxiety frequency and severity, level of avoidance, work/
school/home interference, and social interference with a 5-level Likert scale.

Trajectory group membership characteristics—In addition to identifying distinct
anxiety trajectory groups, we examined participant characteristics to distinguish trajectory
group membership. Based on earlier findings [22–26], we hypothesized higher odds of
membership in less favorable anxiety trajectory groups for patients sicker at baseline and for
patients experiencing socioeconomic adversity. In contrast, patients with more social
support would have lower odds.

The following baseline measures were available to address illness severity: number of
anxiety conditions experienced, comorbid major depressive disorder, and number of major
chronic medical conditions (collected with the Medical Outcomes Study [MOS] Checklist).
Available measures of socioeconomic adversity included not working, no health insurance
coverage, age, education, being female, and born outside the US. Married or living with a
partner and extent of social support were available to proxy social support. Extent of social
support came from MOS Social Support Survey items reflecting instrumental and
psychological support [27] We combined the four items by calculating a mean score for
each study participant after analyses of Cronbach’s alpha (0.825) indicated high internal
consistency and factor analysis suggested unidimensionality of the four items. Factors one
and two had eigenvalues of 2.64 and 0.56; and factor one accounted for 65.9% of total
variance versus 13.9% for factor two.

Data Analysis
Trajectory Groups—We applied group-based trajectory modeling (GBTM) to examine
whether different groups of CALM participants experienced similar patterns of change in
anxiety severity and impairment [17]. GBTM attempts to identify distinct clusters of
individuals who follow similar trajectories of change over time. It assigns individuals
probabilistically to groups, with probabilities summing to 1 for each person. As such, and as
Nagin [28] has emphasized, groups identified by GBTM should be considered statistical
“approximations of a more complex reality”, not groups literally distinct from each other.
GBTM requires specifying functional forms of trajectory shapes with polynomial functions.
We started with a cubic specification to accommodate that OASIS scores may decline
steadily, increase before going down, or decrease before increasing again. We estimated
GBT models with SAS procedure proc traj [29; 30], after preparing data with SAS version
9.3 (SAS Institute, Cary, NC, USA).

OASIS scores were not collected on the same day for each person nor was the same number
of scores collected per person. Between baseline and the end of the study, a total of 6,700
scores were recorded (mean per person: 13.9; min: 1; max: 36). To reduce noise in the data,
we created weekly OASIS scores from the day-based measures. Week 1 started on the day
after baseline, week 2 on day 8 after baseline etc. If more than one OASIS score was
available for a participant during a week, the scores were averaged. Within one year after
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baseline, the average number of weeks with at least one score was 12.9 (min: 1; max: 34).
Thus, not every participant had an OASIS score for each week during follow-up. proc traj
uses all available data, regardless of whether participants have the same number of
observations.

A central decision in GBTM is determining how many groups best represent the
heterogeneity of trajectories in the sample. The Bayesian Information Criterion (BIC) [31],
which is based on the likelihood function and accounts for the number of parameters in a
model, is commonly used to select the number of groups estimated by GBTM [28; 32].
According to this criterion, the GBTM with the smallest absolute BIC value is chosen.
Nagin and Odgers (2010) recommend the following additional criteria to assess model
adequacy (p. 118):

1. “Obtaining for each trajectory group a close correspondence between the
estimated probability of group membership and the proportion of the
sample assigned to each group based on the posterior probability of group
membership,

2. Ensuring that the average of the posterior probabilities of group
membership for individuals assigned to each group exceeds a minimum
threshold of 0.7,

3. Establishing that the odds of correct classification based on the posterior
probabilities of group membership exceed a minimum threshold of 5,

4. Observing reasonably tight confidence intervals around group membership
probabilities.”

Probability of Trajectory Group Membership—GBTM estimates simultaneously (a)
parameters that describe the trajectory of each group and (b) the relationship of individual-
level characteristics to the probability of group membership. GBTM specifies the latter as a
multinomial logit model. We first estimated univariate associations between characteristics
and group membership probabilities. Variables significant at p < .05 were then included in a
multivariate multinomial logit model to identify measures associated with group
membership.

RESULTS
The majority of the sample consisted of women (70%), had more than 12 years of education
(80%), and represented a broad age range and diverse race/ethnicity (Table 1). At baseline,
the sample was quite ill: the average number of anxiety disorders was almost two and close
to two-thirds had comorbid major depressive disorder. In addition, the average number of
major chronic medical conditions was over two. The baseline OASIS score ranged from 8 to
20. About half of the sample (51.5%) had a baseline OASIS score of 12 or higher and 20%
had a score of at least 15.

Trajectory Groups
BIC values for trajectory groups with cubic shapes are presented in Table 2. Based on their
results, the 7-group trajectory model has the smallest absolute BIC value. However, some
groups in the 7-group model have very few members and, thus, trajectory shapes with wide
and overlapping confidence intervals. The models with 5 or 6 groups also include groups
with fewer than ten members. Therefore, we selected the 4-group solution for further
examination.
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In the cubic 4-group model, denoted (3,3,3,3), trajectory shape parameter estimates are
significant for linear, quadratic, and cubic terms for 3 of the groups, but suggest a constant,
or 0-order, trajectory for the remaining group. BIC values for the (3,3,3,0) group model are
−15,983.83 (n=482) and −16,005.75 (n=6,355), both lower than the corresponding BIC
values for the cubic 4-group model. Thus, we assessed model adequacy with the
recommended diagnostic criteria [17] for the (3,3,3,0) group model.

According to Table 3, the (3,3,3,0) model fits the data well. The estimated probability of
group membership (column 1) and the proportion of the sample assigned to each group
(column 3) are almost identical; the average posterior probability of assignment (column 4)
and the odds of correct classification (column 5) exceed the recommended thresholds of 0.7
and 5 for each group; and the confidence intervals for group membership probabilities are
not large.

Figure 1 displays observed mean OASIS scores (solid lines) and the corresponding predicted
OASIS trajectories (dashed lines) with their 95% confidence intervals (dotted lines) for the
(3,3,3,0) model. None of the confidence intervals for the 4 groups overlap which is an
indication that the 4-group result identified distinct aspects of the distribution of trajectories
in the population [17]. In this 4-group model, OASIS scores improved for three groups over
time. Group 1 (red line) improved relatively quickly. Less than one month after baseline, it
reached the OASIS cut-off score of 8, which is used as an indicator of clinically significant
anxiety. OASIS scores continued to drop until about week 20 and then stayed low. Group 1,
which represents 27.6% of the sample, was least anxious at baseline (average OASIS score
= 10.5). A second and largest group (light blue line; 40.1% of sample; average OASIS score
= 11.8) took a little longer to reach below the OASIS cut-off for clinically significant
anxiety (about 2 months), but continued to improve steadily and remained well below the
score afterwards. OASIS scores for a third group (green line; 28.7% of sample) also
improved continuously according to its predicted trajectory. However, the OASIS score did
not reach the 8-point cut-off until around week 33 and barely improved thereafter. Group 3
started with an average OASIS score of 13.3. Finally, for a small fourth group (dark blue
line; 3.7% of sample) OASIS scores did not appear to improve consistently. At baseline, this
group had the highest average OASIS score (15.4). There was a statistically significant
difference in average baseline OASIS scores across groups (p<.0001).

Trajectory Group Membership: Univariate and Multivariate Associations
Univariate estimates in Table 4 suggest being sicker at baseline was a risk factor associated
with following the two less favorable trajectories (Groups 3 and 4), where being sick was
measured with the number of anxiety disorders, the presence of comorbid major depressive
disorder, and the number of major chronic medical conditions. Not working at baseline was
also a risk factor associated with these two groups. In contrast, reporting more social support
and being married or living with a partner were associated with less risk of following Group
3 and 4 trajectories.

In multivariate analyses, the number of anxiety disorders endorsed by a patient remained a
significantly associated risk factor and the extent of social support persisted as a protective
factor. Not working at baseline continued to be a risk factor associated with Group 4
membership.

DISCUSSION
The current analysis is the first to examine heterogeneity in how anxiety severity and
impairment symptoms progress after treatment begins among patients with a range of
anxiety disorders. The analysis used data from the first randomized controlled effectiveness
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trial of an evidence-based collaborative care treatment model for multiple anxiety disorders
in primary care settings. The results suggest that anxiety symptom trajectories are not
uniform. About two-thirds of participants were predicted to belong to one of two trajectory
groups. For both groups, the predicted trajectories indicated clinically significant recovery
from anxiety within a couple of months after the start of treatment and relatively little
change thereafter. One group attained the recovery cut-off more quickly, but for both groups
the predicted trajectories stayed below the cut-off score during the remaining study period.
Finding a “response” for two-thirds of participants is broadly consistent with results from
depression trajectory studies [6–8].

The phenomenon of “sudden gains”, that is, a rapid, large decrease in symptoms between
consecutive treatment sessions has received considerable attention [33]. A recent meta-
analysis concluded that sudden gains are associated with short- and long-term improvements
in anxiety symptoms, especially for patients receiving CBT [34]. The trajectory of the group
that improved fastest could be considered consistent with experiencing such gains. Over
90% of patients in this group participated in CBT, but 44% were also treated with
medications.

The predicted anxiety trajectory for the majority of remaining participants (Group 3) showed
improvement, but did not reach the clinically significant cut-off until nine months after
treatment began. Finally, no sustained improvement was apparent for a small, fourth group.
This latter group is smaller than groups found not responding in most extant studies of
depression or anxiety trajectory groups [7; 8; 10]. Exceptions are [5] and [6], who each
identified a small group of patients whose symptoms got worse. At baseline, the symptoms
of both groups from prior studies were less severe. In contrast, the current group without
improvement had worse baseline symptom scores. Moreover, current participants who were
not working at baseline and who reported less social support were less likely to follow a
favorable trajectory, consistent with earlier studies on depression and anxiety trajectories.

Several study limitations should be noted. One, data to examine changes in anxiety
symptoms were available for up to one year after randomization. Yet studies of collaborative
care for depression indicate that clinical benefits continue beyond 12 months [35]. Two, as
an effectiveness study, CALM was not designed with group-based trajectory modeling in
mind. Data measuring anxiety symptoms were therefore not available for the entire year at
equal intervals for every study participant. OASIS scores were available for an average of 13
weeks (p=0.669 for mean difference between groups) and the mean length of contact from
baseline to last contact was 266 days (p=0.124 for mean difference between groups). If
participants with fewer data were more or less likely to improve than participants with more
data, our results may not represent all symptom trajectory groups. Related to this limitation
is the possibility that trajectory groups may be better represented with shapes other than
polynomials and with differing lengths of follow-up. Group-based trajectory modeling is not
amenable to modeling either. Three, the predicted trajectory group that did not improve was
too small to examine associations between group membership and more than a few baseline
characteristics. Four, data measuring anxiety severity and impairment were not available for
the usual care group. It is therefore not possible to compare predicted trajectories of patients
receiving evidence-based care with those who did not receive such care. Lastly, the methods
to determine the optimal number of trajectory groups leave room for interpretation. Thus,
future studies need to confirm that the number of groups and trajectory shapes identified
here are generalizable to other patients, settings, and treatment approaches for patients with
anxiety disorders.
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IMPLICATIONS FOR PRACTICE
The finding that anxious patients improve to different degrees and at different paces will
resonate with clinicians treating such patients, as many may find these four trajectories of
response familiar. With an increasing emphasis on measurement-based care, clinicians are
more likely to have patient-specific, longitudinal outcome measures available when they see
patients. However, it is not at all well described how outcome measurements should be used
to optimize care beyond giving “more” or perhaps different treatment to patients who are not
improving, have not reached a predetermined threshold, or have plateaued with current
treatment. Thus, efforts to develop treatments specific to subgroups of anxious patients are
urgently needed.

The findings presented above suggest some interesting additional points. First, it appears
that there are two distinct trajectories that ultimately arrive at a similar endpoint. A higher
proportion of patients opted for CBT-only treatment (48% vs. 37%) in the group that
improved more quickly and fewer patients interrupted or suspended treatment (11% vs.
17%). The proportion using medication-only was the same (8%). However, these findings
may be confounded by illness severity rather than reflect treatment approach. Second, if
there was urgency to obtain a quicker response, for example for patients with significant
functional impact of anxiety symptoms, it would be most helpful to be able to identify group
membership a priori. Unfortunately, the current findings regarding predictors of group
membership are similar to those in other extant analyses in that they do not yet provide
clinically useful information. Predictive information with sensitivities and specificities
applicable to clinical practice will be necessary to incorporate results from studies such as
this into clinical practice.

FUTURE RESEARCH
Baer and colleagues recently posited that the role of environmental social conditions in
which patients experience anxiety symptoms tends to get overlooked or underestimated [36].
The current findings, that adverse circumstances may impede response to treatment, suggest
focusing future efforts on understanding to what extent a patient’s environment contributes
to experiencing symptoms of anxiety, to treatment compliance, treatment response, and the
ability to provide optimal care. Anxiety symptoms may, for instance, improve if
environmental deficits, such as food insecurity or parenting stress, are addressed. Similarly,
future treatments may want to broaden their focus from delivering optimal care in the health
care system per se and enlist a patient’s social network to encourage patients to seek care or
to support treatment compliance. Such approaches are consistent with applying knowledge
about individuals’ environmental and social factors to develop personalized interventions as
proposed in the National Institute of Mental Health Strategic Plan [37].
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Figure 1. OASIS Trajectories for Study Participants Randomized to CALM Treatment a
a Solid lines represent mean observed OASIS scores; dashed lines represent predicted
OASIS trajectories; and dotted lines 95% confidence intervals.
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Table 1

Baseline Characteristics of Participants Randomized to CALM Treatment With ≥ 1 Intervention Contact
(n=482)

Characteristic at Baseline % n

Female 70.33% 339

Education Level

■< 12 years 4.77% 23

■12 years 15.56% 75

■> 12 years 79.67% 384

Married or Living Together 54.15% 261

Race/Ethnicity

■Black 9.96% 48

■Hispanic 19.29% 93

■White 56.64% 273

■Other 14.11% 68

Foreign Born 15.21% 73

Not Working 28.33% 136

No Health Insurance 15.63% 75

Anxiety Disorder

■Generalized Anxiety Disorder 77.39% 373

■Panic Disorder 46.67% 224

■Posttraumatic Stress Disorder 17.63% 85

■Social Anxiety Disorder 42.53% 205

Major Depressive Disorder 64.73% 312

Mean SD

OASIS Score 11.99 2.80

Age in years 43.43 13.26

Number of Anxiety Disorders 1.84 0.83

Number of Major Chronic Medical Conditions 2.23 1.94

Social Support Index 3.12 1.07
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Table 2

BIC Values by OASIS Trajectory Group Model

Number of Trajectory Groups Trajectory Shape BICa (n=482) BICa (n=6,355)

1 cubic −17,602.77 −17,609.22

2 cubic −16,450.17 −16,463.07

3 cubic −16,182.45 −16,201.80

4 cubic −15,991.82 −16,017.61

5 cubic −15,997.54 −16,029.77

6 cubic −15,976.67 −16,015.35

7 cubic −15,871.13 −15,916.26

8 cubic −15,882.43 −15,934.01

9 cubic −15,907.73 −15,965.76

a
BIC is the Bayesian Information Criterion.
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