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Abstract

Few studies have examined anxiety recurrence after symptom remission in the primary care
setting. We examined anxiety recurrence in the Coordinated Anxiety Learning and Management
(CALM) trial. From 2006-2009, CALM randomized adults with anxiety disorders (generalized
anxiety disorder, panic disorder, social anxiety disorder, and post-traumatic stress disorder) in
primary care clinics to usual care (UC) or a collaborative care (CC) intervention of
pharmacotherapy and/or cognitive behavioral therapy. We examined 274 patients who met criteria
for anxiety remission (Brief Symptom Inventory for anxiety and somatization (BSI-12) < 6) after
6 months of randomized treatment and completed a follow-up of 18 months. Logistic regression
and receiver operating characteristics (ROC) were used to identify predictors of anxiety recurrence
(BSI-12 = 6 and 50% increase from 6-month ratings) during the year following remission.
Recurrence was lower in CC (29%) compared to UC (41%) (p = 0.04). Patients with comorbid
depression or lower self-perceived socioeconomic status particularly benefited (in terms of
reduced recurrence) if assigned to CC instead of UC. In the multivariable logistic regression
model, smoking, being single, Anxiety Sensitivity Index score, functional impairment at month 6
due to residual anxiety (measured with the Sheehan Disability Scale), and treatment with
benzodiazepines were associated with subsequent anxiety recurrence. ROC identified prognostic
subgroups based on the risk of recurrence. Our study was exploratory, and our findings require
replication. Future studies should also examine the effectiveness of relapse prevention programs in
patients at highest risk for recurrence.
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Introduction

Although many trials have examined the efficacy of short-term treatments in anxiety
disorders, few trials have examined how those treatment gains are maintained (Batelaan et
al., 2010; Bruce et al., 2005; Calkins et al., 2009; Rodriguez et al., 2005; Scholten et al.,
2013). Anxiety recurrence is the emergence of symptoms after remission has been achieved.
A recent study found that 20% of patients with remitted anxiety will experience anxiety
recurrence (Scholten et al., 2013). Identifying which patients have the highest risk for
symptom recurrence is important so that relapse prevention resources can be directed to
patients with the greatest need. Furthermore, identifying patient and treatment characteristics
associated with increased recurrence risk may help in the development of new relapse
prevention programs.

Previous research has found that baseline anxiety severity (Bruce et al., 2005; Scholten et
al., 2013), anxiety sensitivity (fear that anxiety symptoms will be noticed by others or that
the symptoms indicate serious illness) (Calkins et al., 2009; Mitchell et al., 2014; Scholten et
al., 2013), and depression (Batelaan et al., 2010; Bruce et al., 2005; Rodriguez et al., 2005)
are associated with anxiety recurrence. Higher rates of anxiety recurrence have been
identified in patients with generalized anxiety disorder (GAD) and panic disorder (PD)
compared to other anxiety disorders (Rodriguez et al., 2005). Still, little is known about
predictors of anxiety recurrence in the primary care setting (Rodriguez et al., 2006), where
most patients with anxiety receive treatment (Young et al., 2001). Moreover, prior studies
examining risk factors for anxiety recurrence have 1) relied on lifetime anxiety diagnoses to
retrospectively determine anxiety remission and recurrence making them vulnerable to recall
bias (Batelaan et al., 2010; Calkins et al., 2009; Scholten et al., 2013) or 2) used
observational designs instead of monitoring for recurrence after a course of treatment
(Batelaan et al., 2010; Bruce et al., 2005; Calkins et al., 2009; Rodriguez et al., 2005;
Scholten et al., 2013).

The Coordinated Anxiety Learning and Management (CALM) trial addressed the need for
studies examining anxiety treatment in the primary care setting (Sullivan et al., 2007). In
CALM, primary care patients with GAD, PD, generalized social anxiety disorder (SAD),
and/or post-traumatic stress disorder (PTSD) were randomized to usual care (UC) or
collaborative care (CC), which employed evidence-based pharmacotherapies and/or
cognitive behavioral therapy (CBT) (Craske et al., 2011; Roy-Byrne et al., 2010). In contrast
to prior anxiety recurrence studies, in CALM patients were assessed for symptom remission
after a course of randomized treatment, and remitted patients were then prospectively
monitored for recurrence.

We studied patients in the CALM trial whose anxiety and somatization symptoms had
remitted after 6 months of randomized treatment, and we determined the recurrence rate of
their symptoms over the subsequent year. We also examined several possible predictors of
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symptom recurrence. By identifying which patients are likely (and unlikely) to maintain
treatment gains, this paper complements prior CALM data analyses which identified patient
populations likely to improve with treatment (Kelly et al., 2014). To our knowledge, our
study is the first to examine anxiety recurrence in the collaborative care model and the
largest prospective study to examine recurrence in the primary care setting.

The CALM methodology and anxiety remission outcomes have been detailed previously
(Roy-Byrne et al., 2010; Sullivan et al., 2007). Data analyses were done using the NIMH-
supported CALM public access database, Version 1. CALM was conducted in primary care
settings in four U.S. cities (Little Rock, Seattle, Los Angeles, and San Diego) from
2006-2009. The research was approved by Institutional Review Boards at each site and the
RAND Survey Research Group (Santa Monica, California). Written informed consent was
obtained from all participants. The study was conducted in accordance with the Declaration
of Helsinki.

Descriptions of CALM participants have been published previously (Roy-Byrne et al.,
2010). All patients were fluent in English or Spanish, 18-75 years old, and met criteria for
GAD, PD, SAD, or PTSD on the DSM-IV Mini-International Neuropsychiatric Interview
(MINI) (Sheehan et al., 1998). CALM trial exclusion criteria included 1) treatment by a
mental health professional at intake, 2) psychosis, 3) cognitive impairment, and 4) recent
(prior three months) alcohol dependence or illicit drug use with the exception of marijuana.

CALM randomized 1,004 patients to CC (n = 503) or UC (n =501), and 872 (87%) patients
(CC n=444, UC n=428) completed a follow-up of 6 months. Of the 872 patients, 314
(36%) (CC n=195; UC n = 119) met criteria for remission at month 6. We defined
symptom remission as a 12-item Brief Symptom Inventory for anxiety and somatization
(BSI-12) score < 6, consistent with prior studies (Roy-Byrne et al., 2010; Schat et al., 2013).
The BSI-12 is a reliable and valid self-report measure of global anxiety and somatization
symptoms in the past week (Derogatis and Melisaratos, 1983; Morlan and Tan, 1998) and
has been used to measure anxiety in studies examining long-term outcomes (Andreescu et
al., 2007; Lang et al., 2006; Schat et al., 2013). The BSI-12 sums the scores from 12
questions that are each scored 0-4 with higher scores indicating more severe symptoms.

Of the 314 patients with remitted symptoms at month 6, we examined the 274 (87%) (CC n
=171; UC n=103) who completed a follow-up of 18 months. The 40 (13%) patients (CC n
= 24; UC n = 16) with remission at month 6 but who were excluded due to incomplete
follow-up were significantly younger (35 vs 45 years), more likely to feel they had less than
enough money (45% vs 29%), more anxious at baseline (BSI-12 15 vs 12), and prescribed
more psychotropics (2 vs 1) compared to the patients included in analyses. Table 1 describes
characteristics of patients included in the study. Table 1 also identifies the characteristics
that were more common in CC remitters compared to UC remitters (i.e. female sex,
comorbid major depressive disorder (MDD), higher baseline depression and anxiety scores,
treatment with CBT, and higher patient satisfaction). This is consistent with prior CALM
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analyses that found CC especially outperformed UC in achieving remission if patients were
female, had comorbid MDD, or had higher baseline depression and anxiety scores (Kelly et
al., 2014) and also consistent with prior CALM analyses that found higher patient
satisfaction and more frequent CBT use in CC compared to UC (Roy-Byrne et al., 2010).

Intervention

Details of the treatment strategy have been described previously (Sullivan et al., 2007).
Patients in the CC and UC groups received 12 months of randomized treatment. Both CC
and UC patients received care and all prescriptions from their PCP. In UC, PCPs could refer
patients to outside mental health services (referrals were not permitted in CC unless for
substance abuse). In CC, the PCP received one year of support from a psychiatric team, i.e.
the “collaborative care model.” In CC, patients chose computer-assisted CBT (generally six
45-minute sessions) and/or pharmacotherapy. Each CC patient had an “anxiety clinical
specialist” (ACS), who was tasked with identifying community resources needed to
overcome treatment barriers like transportation and child care. If CC patients chose CBT, it
was done by the ACS. If CC patients chose pharmacotherapy, one or two trials of a selective
serotonin reuptake inhibitor (SSRI) were first-line. In the case of SSRI failure, either CBT or
second-line agents (e.g. serotonin-norepinephrine reuptake inhibitors (SNRIs), mirtazapine,
and benzodiazepines) were trialed. In CC, if patients achieved remission after 6 months, the
remaining 6 months of randomized treatment focused on relapse prevention. Relapse
prevention included monthly phone calls from their ACS which emphasized healthy lifestyle
choices, continued medication adherence for one year (if they were treated with
medications), and continued monthly CBT telephone booster sessions (if patients had
received CBT).

Assessments

The RAND Survey Research Group raters were blind to treatment assignment and
performed assessments via telephone at baseline, 6 months, 12 months, and 18 months for
all patients. The baseline assessments were approximately 60 minutes, and the follow-up
assessments were approximately 45 minutes because many questions were only asked at
baseline. We evaluated the random treatment group assignment (CC or UC) and 55
independent variables from the RAND assessments (of more than 600 candidate variables)
as potential predictors of anxiety recurrence. Putative predictors (Batelaan et al., 2010;
Bruce et al., 2005; Calkins et al., 2009; Rodriguez et al., 2005; Scholten et al., 2013) and
variables with reasonable clinical relevance were included as independent variables with the
aim of being as expansive as possible so that potentially novel predictors were not
overlooked.

Independent variables

* Random assignment to CC or UC treatment group.
» Baseline (i.e. pretreatment) patient characteristics:

O Demographic variables: age, gender, race, Hispanic ethnicity, born in the
US (Pennell et al., 2004), education, patient's income, and number of
dependent children (Schumm et al., 1986).
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O Mental and physical health variables: baseline BSI-12, baseline Anxiety
Sensitivity Index (ASI) (Peterson and Heilbronner, 1987), baseline Sheehan
Disability Scale (SDS, measures functional impairment due to a psychiatric
condition - anxiety in CALM) (Sheehan et al., 1996), baseline 8-item Patient
Health Questionnaire (PHQ-8, measures depression) (Kroenke et al., 2009),
suicidal ideation (thoughts of being “better off dead” in the past month) (Kroenke
et al., 2001), number of chronic medical conditions (based on the Partners in
Care Checklist) (Wells, 1999), and baseline measures on the MINI including
specific anxiety disorder diagnosis (GAD, PD, SAD, PTSD), number of anxiety
disorders, obsessive compulsive disorder (OCD) diagnosis, major depressive
disorder (MDD) diagnosis, lifetime suicide attempts, alcohol abuse (past 3
months and past 12 months), and alcohol dependence (past 12 months).

O Patient perception and beliefs variables: self-perceived ability to meet family's
financial needs (Pennell et al., 2004), self-perceived socioeconomic status (SES)
overall and self-perceived SES relative to those in the patient's community
(Pennell et al., 2004), self-efficacy expectancy (patient's belief in his or her
ability to adhere to anxiety treatment plan) and outcome expectancy (patient's
belief that anxiety can be treated successfully) (Sheehan et al., 1998), and
comfort in seeking help from mental health professionals (Pennell et al., 2004).

»  Patient characteristics after 6 months of treatment:

O Demographic variables: married or co-habiting with partner, employment
status, health insurance status and type (Medicaid, Medicare, other government
insurance (e.g. Tricare), or private insurance), and Medical Outcomes Study
social support survey (SSS; having someone to relax with, get help from when
ill, get advice from, and having someone who makes the patient feel loved — each
scored 1-5 and averaged) (Sherbourne and Stewart, 1991).

O Mental and physical health variables: 6-month BSI-12 (i.e. post-treatment
residual anxiety with the BSI-12 < 6), 6-month ASI, 6-month SDS, 6-month
PHQ-8, number of psychotropic medications prescribed for any duration in the
past 6 months (Wells, 1999), > 2-month trial of an antidepressant (e.g. SSRI,
SNRI, tricyclics (TCAS), bupropion) in the past 6 months, > 2-month trial of a
benzodiazepine in the past 6 months, > 2-month trial of any other anxiolytic (e.g.
buspirone, hydroxyzine, excluding antipsychotics) in the past 6 months (Sullivan
et al., 2007; Wells, 1999), any counseling with CBT elements in the past 6
months, counseling with = 3 CBT elements sometimes provided at office visits in
the past 6 months, counseling from any provider with > 3 CBT elements usually
provided at office visits in the past 6 months (Sullivan et al., 2007), and current
smoking (cigarettes per day).

O Patient perception and beliefs variables: patient satisfaction (Sturm et al.,
1999).
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Outcome variable

Prior studies defined symptom remission in CALM as a BSI-12 < 6 at month 6 (Roy-Byrne
et al., 2010). We defined subsequent anxiety recurrence as having a 12-month or 18-month
BSI-12 score that was both > 6 and = 50% greater than the 6-month BSI-12 score. We
required a 50% increase on the BSI-12 for recurrence because prior studies examining
CALM defined treatment response as a 50% decrease on the BSI-12 (Roy-Byrne et al.,
2010).

Statistical analysis

We used SAS version 9.3 (SAS Institute Inc., Cary, North Carolina) for statistical analyses.
All p values reported are two-tailed. We examined differences between patients included in
our analysis and patients excluded from analysis due to incomplete follow-up using Fisher's
exact test (p < 0.05) for categorical variables and the non-parametric Wilcoxon rank-sum
(WRS) test with continuity correction (p < 0.05) for continuous variables. We also used
Fisher's and WRS tests to examine differences at month 6 between the CC and UC
participants included in analyses. The WRS test was used for continuous variables because
the data were not normally distributed as demonstrated by the Shapiro-Wilk test (p < 0.05).

We calculated anxiety recurrence rates with 95% confidence intervals (ClI) using the
binomial distribution. CC and UC samples were analyzed separately to determine recurrence
rates and predictors of recurrence in each model of care. We also examined how interactions
(Pinteraction < 0.05) between treatment group assignment and patient characteristics affected
recurrence in logistic regression models. Simple logistic regression was used to assess the
association of each independent variable with symptom recurrence, and odds ratios with
95% confidence intervals and p values were calculated using the Wald chi-square test. All
independent variables significantly associated with recurrence (p's < 0.05) were included in
the backward stepwise logistic regression model. Backward stepwise logistic regression
methodically eliminated variables that did not improve the model's accuracy at the Wald
chi-square p < 0.05 level. The resulting multivariable models had sufficiently low
multicollinearity (maximum condition index of 13.3). Due to inadequate sample size,
marijuana abuse was excluded from analysis.

Free signal detection software available online (http://www.stanford.edu/~yesavage/
ROC.html) was used to conduct receiver operating characteristic (ROC) analyses identifying
empirically-derived prognostic subgroups based on likelihood of symptom recurrence. ROC
analyses are non-parametric. The signal detection software evaluated all variables at every
value (“cut-off point”) and determined the variable's optimal cut-off point (maximal
sensitivity and specificity) when discriminating between patients who did and did not
experience symptom recurrence (Andreescu et al., 2008; Kiernan et al., 2001). Sensitivity
and specificity were weighted as equally important in our analyses. If the variable's optimal
cut-off point predicted recurrence at the chi-square p < 0.01 level, the software divided the
patient group into two subgroups. The ROC subgrouping stopped if no cut-off point
discriminated between recurrence outcomes at the p < 0.01 level, if the resulting subgroup
had less than ten patients, or after the third-order interaction level was reached. The ROC
stopping criteria were determined a priori (Andreescu et al., 2008; Jakubovski and Bloch,
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2014; Kiernan et al., 2001). The ROC hierarchical decision trees with the recurrence rates of
prognostic subgroups are presented.

Anxiety recurrence rates

Interactions

In the year following 6 months of randomized CC or UC treatment, recurrence was lower in
CC (29%) compared to UC (41%) (number needed to treat = 9, p = 0.04). Recurrence rates
were similar across anxiety disorders (Table 2). PTSD had the highest recurrence rate (39%,
95% CI 22%-59%), while GAD had the lowest recurrence rate (33%, 26%-39%).

between patient characteristics and treatment group

Fig. 1 displays the significant interactions between patient characteristics and treatment
modality in logistic regression models estimating recurrence. Examination of significant
interactions identified characteristics of patients particularly likely to benefit (in terms of
lower recurrence) if assigned to CC instead of UC. Patients with low self-perceived SES had
lower recurrence if they received CC (compared to UC), while patients with high self-
perceived SES had lower recurrence if they received UC (compared to CC) (Pinteraction =
0.01). Patients with comorbid MDD had lower recurrence if they received CC (compared to
UC), while patients without MDD had the same recurrence rate whether they received CC or

UC (pinteraction = 0.04).

Predictors of recurrence in logistic regression models

In simple logistic regression models, 17 variables predicted symptom recurrence for the
overall sample (combined CC and UC samples) (Table 3a). After backward stepwise logistic
regression, smoking, being single, treatment with benzodiazepines, anxiety sensitivity (6-
month ASI), and functional impairment due to anxiety at month 6 (i.e. impairment due to
post-treatment residual anxiety symptoms that are below the threshold for symptom
remission) (6-month SDS) remained strong predictors of recurrence in the multivariable
logistic regression model (Table 3b). When CC and UC samples were analyzed separately,
predictors unique to each treatment modality were identified (Table 3a and Table 3b).

Prognostic subgroups for recurrence in ROC analyses

ROC analysis of the overall sample (CC and UC samples combined) identified functional
impairment due to anxiety (SDS) at month 6 as the most discriminative predictor of
recurrence [x2 (df = 1, n=274) = 21.12, p < 0.00001] (Fig. 2a). ROC analysis separated
patients with a relatively high risk of recurrence (66% in patients with greater functional
impairment at baseline (SDS = 14) and month 6 (SDS = 8)) from patients a with relatively
low risk of recurrence (18% in patients who were not treated with benzodiazepines and had
less anxiety at baseline (BSI-12 < 22) and less functional impairment at month 6 (SDS < 8))
(Fig. 2a). Within the CC sample, ROC identified treatment with a benzodiazepine [x2 (df =
1,n=171) = 11.35, p = 0.0008] as the most discriminative predictor of recurrence (Fig. 2b).
Within the UC sample, ROC identified the amount of social support the patient had at month
6 [x2 (df = 1, n=103) = 12.23, p = 0.0005] as the most discriminative predictor of
recurrence (Fig. 2¢).
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Discussion

In the CALM study, 36% of patients with anxiety achieved remission after 6 months of
treatment in the primary care setting (Roy-Byrne et al., 2010). However, we found that
symptom recurrence during the year after remission was common (33% overall). Recurrence
was lower in CC (29%) than in UC (41%) (number needed to treat = 9). Recurrence rates
were similar across anxiety disorders (GAD, PD, SAD, or PTSD). Patients with lower self-
perceived SES or comorbid MDD particularly benefited (in terms of reduced recurrence) if
they received CC instead of UC. For the overall sample (CC and UC combined),
multivariable logistic regression found that smoking, being single, anxiety sensitivity,
functional impairment at month 6 due to residual sub-threshold anxiety, and treatment with
benzodiazepines predicted anxiety recurrence. When the CC and UC samples were analyzed
separately, predictors unique to each treatment group were identified. Still, in both CC and
UC multivariable models, measures of anxiety severity and indicators of lower SES
predicted recurrence.

The Harvard/Brown Anxiety Research Project (HARP) examined anxiety recurrence in a
mental health outpatient setting, and like our study, HARP found that greater baseline
depression and anxiety increased the likelihood of anxiety recurrence (Bruce et al., 2005).
Our study also found that post-treatment residual anxiety symptoms (even when minimal)
are important when assessing the risk of symptom recurrence. Our study did not find an
association between recurrence and alcohol abuse, in contrast to HARP. Of note, CALM
excluded patients with recent alcohol dependence, and all enrolled patients abusing alcohol
were referred for additional treatment, unlike HARP. These differences may have muted the
effects of alcohol abuse on outcomes in the CALM study. Also in contrast to HARP, but in
line with the Netherlands Study of Depression and Anxiety, we found that having multiple
anxiety disorders did not increase recurrence (Scholten et al., 2013).

Our study also found strong associations between recurrence and multiple low SES indices
(less education, lacking private insurance, having Medicaid, smoking, being single, having
limited social supports, and lower self-perceived SES) (Adler and Snibbe, 2003). A prior
study examining the CALM cohort similarly found that being unemployed was associated
with inconsistent partial symptom improvement (Joesch et al., 2013). Furthermore, our
results fit well with numerous studies identifying higher rates of stress and psychiatric
disorders in low SES patients (Abravanel and Sinha, 2014; McLeod and Kessler, 1990;
Muntaner et al., 2004) .

In terms of reducing recurrence, CC was particularly beneficial for patients with lower self-
perceived SES and patients with comorbid MDD. Several studies have found that
collaborative care is effective in MDD (Gilbody et al., 2006). Studies have suggested that
self-perceived SES is a more accurate indicator of social standing than objective measures
because self-perceived SES can account for several nuances like quality of education,
prospects for the future, and cultural factors (Singh-Manoux et al., 2005). CC may be
particularly helpful for low SES patients because in CC each patient's ACS identified
community resources and social supports to overcome many putative contributors to
socioeconomic health disparities including logistic barriers to care (e.g. transportation and
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child care), limited social supports, insufficient health literacy, and unhealthy habits like
smoking, physical inactivity, and poor diet (Adler and Snibbe, 2003). Our finding
compliments a prior analysis of the CALM cohort, which found that for depressed patients
and low-income patients, CC was more effective than UC at reducing anxiety (Kelly et al.,
2014). In short, for anxiety patients with depression or low SES, CC appears to be
particularly effective at helping patients get better and stay better.

A study finding that requires further investigation is that treatment with benzodiazepines
was associated with increased symptom recurrence. A possible explanation for the increased
recurrence is that benzodiazepines are second-line treatments, and thus treatment with
benzodiazepines may have been a marker of treatment-refractory anxiety. Prior studies have
identified reduced CBT efficacy with concurrent benzodiazepine treatment (Fava et al.,
2001), the development of tolerance, and prescription abuse as significant limitations to
treating anxiety disorders with benzodiazepines (Michelini et al., 1996).

A limitation (and strength) of our study is that it was not hypothesis driven. Our exploratory
design allowed us to evaluate putative and potentially novel predictors of anxiety recurrence.
However, our findings need to be replicated. The use of ROC provided an additional
analytic method to identify patients at high risk for recurrence, and all characteristics
identified with ROC were significant in simple logistic regression models. Still, given the 56
independent variables evaluated, the Bonferroni correction for the significance level of p =
0.05 would require a p value < 0.0009, which only three variables met in simple logistic
regression models (baseline BSI-12 (p = 0.0003), 6-month ASI (p = 0.0004), and 6-month
SDS (p = 0.0002)). Another caveat is that our findings are not specific to any single anxiety
disorder. Instead, we examined symptoms across multiple anxiety disorders because primary
care patients often present with comorbid anxiety disorders and a range of anxiety and
somatization symptoms (Kroenke et al., 2007; Schatzberg, 2003). Another limitation is that
the BSI-12 only measures symptoms during the previous week, but the BSI-12 was only
assessed every 6 months in CALM. If the BSI-12 had been measured more often during the
18 months of follow-up, recurrence rates would have likely been higher and different
predictors of anxiety recurrence may have been identified. However, other studies have
similarly used the BSI to measure anxiety in long-term outcomes studies (Andreescu et al.,
2007; Lang et al., 2006; Roy-Byrne et al., 2010; Schat et al., 2013). Finally, the differences
between our analyzed sample and those excluded due to incomplete follow-up suggest our
results may be more representative of patients who are older, more financially secure, less
anxious, and prescribed fewer psychotropics.

Our study identified which anxiety disorder patients with symptom remission were most
likely to experience symptom recurrence in the primary care setting. Our findings are meant
to be hypothesis-generating and require replication. CC is effective at treating MDD
(Gilbody et al., 2006), and CC has several attributes that address concerns of low SES
patients; thus, it was not surprising that patients with comorbid MDD or low self-perceived
SES had lower recurrence in CC compared to UC. Similarly, researchers and clinicians
developing relapse prevention programs should consider addressing factors associated with
increased recurrence like benzodiazepine prescription, anxiety sensitivity, smoking, being
single, and post-treatment residual symptoms (even if minimal). Finally, directing relapse
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prevention resources to patients with the highest risk of recurrence may improve resource
utilization efficiency, and future research should examine outcomes of relapse prevention
programs when used in prognostic subgroups with high rates of recurrence.
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Note: Interactions significant at pinteraction < 0.05 in logistic regression models.

Abbreviation: MDD = major depressive disorder.

Fig. 1. Effects of interactions between patient characteristics and random treatment assignment

to collaborative care (N = 171) or usual care (N = 103) on anxiety recurrence over 1 year
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benzodiazepines
(n=159
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c. Usual care

Anxiety recurrence rates l P<0.001
[] p<o0.01
Usual care sample (N = 103)
Recurrence:
n =42 (41%)
Less baseline anxiety More baseline Less baseline More baseline
sensitivity anxiety sensitivity depression (PHQ-8 < depression (PHQ-8 >
(ASI < 45) (n = 39) (ASI 2 45) (n = 19) 5) (n=12) 5) (n =33)
Recurrence: Recurrence: Recurrence: Recurrence:
n=5(13%) n=10 (53%) n=3(25%) n =24 (73%)

Abbreviations: BSI-12=12-item Brief Symptom Inventory for anxiety and somatization (0-48 scale); SDS=Sheehan Disability Scale (0-30 scale) measuring functional impairment due to anxiety; SSS=Social Support Survey from the Medical Outcomes Study (1-5 scale); ASI=Anxiety Sensitivity

Index (0-90 scale); PHQ-8= 8-item Patient Health Questionnaire (0-24 scale).

Fig. 2. Receiver operating characteristic analysis identifying prognostic subgroups based on
anxiety recurrence overall (a), in collaborative care (b), and in usual care (c)

1duosnue Joyiny 1duosnuely Joyiny

1duosnuey Joyiny

J Psychiatr Res. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Taylor et al.

Table 1

Characteristics of patients with anxiety remission at month 6.

Page 17

Overall Collaborative care  Usual care P value
N=274 N=171 N =103

Baseline (pretreatment) characteristics
Age, mean (range)® 45 45 (21-75) 45 (18-74)  0.94
Female, n (%) 187 (68) 126 (74) 61 (59) 0.02
Hispanic, n (%) 45 (16) 26 (15) 19 (18) 0.5
White (non-Hispanic), n (%) 163 (59) 100 (58) 63 (61) 0.7
Black (non-Hispanic), n (%) 29 (11) 19 (11) 10 (10) 0.84
Multiple races (non-Hispanic), n (%) 28 (10) 19 (11) 9(9) 0.68
US born, n (%) 231 (84) 145 (85) 86 (84) 0.86
Some post-high school education, n (%) 216 (79) 133 (78) 83 (81) 0.65
Patient's income (in thousands), mean (range)® 47 (0-400) 46 (0-400) 48(0-260) 0.23
Number of dependent children, mean (range)? 1(0-9) 1(0-5) 1(0-4) 0.47
Baseline BSI-12 (0-48 scale), mean (range)® 12(0-44)  13(0-44) 11(1-36) 0.08
Baseline ASI (0-90 scale), mean (range)® 41 (A7-75) 42 (17-79) 39(18-68) 012
Baseline SDS (0-30 scale), mean (range)® 15(0-30)  15(0-30) 15 (0-30) 0.95
Baseline PHQ-8 (0-24 scale), mean (range)® 10(0-24)  11(0-24) 9(0-23) 0.02
GAD diagnosis, n (%) 203 (74) 128 (75) 75 (73) 0.78
PD diagnosis, n (%) 107 (39) 69 (40) 38 (37) 0.61
SAD diagnosis, n (%) 97 (35) 58 (34) 39 (38) 0.52
PTSD diagnosis, n (%) 28 (10) 22 (13) 6 (6) 0.07
Number of anxiety disorders, n (%)

1 139 (51) 84 (49) 55 (53) 0.53

2 111 (41) 70 (41) 41 (40) 0.9

3ord 24 (9) 17 (10) 7(7) 0.51
OCD diagnosis, n (%) 13 (5) 10 (6) 3(3) 0.38
MDD diagnosis, n (%) 141 (51) 97 (57) 44 (43) 0.03
Suicidal ideation in past month, n (%) 24 (9) 17 (10) 7(7) 0.51
Lifetime suicide attempt, n (%) 36 (13) 24 (14) 12 (12) 0.71
Alcohol abuse (past 3 months), n (%) 9(3) 5(3) 4(4) 0.73
Alcohol abuse (past 12 months), n (%) 12 (4) 8 (5) 4(4) 1
Alcohol dependence (past 12 months), n (%) 7@3) 4(2) 3(3) 1
Number of chronic medical conditions, n (%)

0 80 (29) 50 (29) 30 (29) 1

1 68 (25) 38 (22) 30 (29) 0.25

2 or more 126 (46) 83 (49) 43 (42) 0.32
Self-perceived financial resources, n (%)

More than enough money 42 (15) 26 (15) 16 (16) 1
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Overall Collaborative care  Usual care P value
N=274 N=171 N =103
Just enough 153 (56) 91 (53) 62 (60) 0.32
Less than enough 79 (29) 54 (32) 25 (24) 0.22
Self-perceived SES overall (1-10 scale), mean (range)® 6 (1-10) 6 (1-10) 6(3-9) 0.85
Self-perceived SES in community (1-10 scale), mean (range)® 6 (1-10) 6 (1-10) 6(1-9) 0.64
Self-efficacy expectancy (0-8 scale), mean (range)® 7(28) 6(2-8) 7(28) 0.34
Outcome expectancy (0-8 scale), mean (range)® 6(0-8) 6(0-8) 6(28) 0.88
Comfort with mental health help (3-12 scale), mean (range)® 6 (3-10) 6 (3-10) 6 (3-10) 0.54
6-month characteristics
Married or cohabitating, n (%) 158 (58) 91 (53) 67 (65) 0.06
Employed, n (%) 221(81) 140 (82) 81 (79) 0.53
Any health insurance, n (%) 238 (87) 148 (87) 90 (87) 1
Medicaid, n (%) 12 (4) 6 (4) 6 (6) 0.38
Medicare, n (%) 28 (10) 13 (8) 15 (15) 0.1
Other government insurance, n (%) 8 (3) 5(@3) 3(3) 1
Private insurance, n (%) 217 (79) 136 (80) 81 (79) 0.88
Social support (SSS, 1-5 scale)® mean (range) 4(1-5) 4(1-5) 4(1-5) 0.91
6-month BSI-12 (0-48 scale)®, mean (range) 3(0-5) 3(0-5) 3(0-5) 0.09
6-month ASI (0-90 scale)® mean (range) 28 (16-63) 27 (16-63) 29 (16-59)  0.09
6-month SDS (0-30 scale)®, mean (range) 5(0-28) 4022 5(0-29) 0.16
6-month PHQ-8 (0-24 scale)? mean (range) 4(0-19) 4(0-19) 4(0-15) 0.85
Number of psychotropics in past 6 mo.2, mean (range) 11(0-9) 1(0-6) 1(0-9) 0.52
>2 mo. of any anxiolytic in past 6 mo., n (%) 166 (61) 104 (61) 62 (61) 1
>2 mo. of antidepressant in past 6 mo., n (%) 147 (54) 96 (56) 51 (50) 0.32
>2 mo. of bz in past 6 mo., n (%) 43 (16) 27 (16) 16 (16) 1
>2 mo. of other anxiolytic in past 6 mo., n (%) 13 (5) 7(4) 6 (6) 0.56
Any counseling with CBT elements, n (%) 204 (74) 155 (91) 49 (48) <0.0001
Counseling with = 3 CBT elements sometimes provided at office visits, n 175 (64) 143 (84) 32 (31) <0.0001
(%)
Counseling with = 3 CBT elements usually provided at office visits, n (%) 112 (41) 103 (60) 9(9) <0.0001
Smoking (cigarettes/day)a, mean (range) 1(0-24) 1(0-24) 1 (0-20) 0.52
8 (4-10) 9 (4-10) 8 (4-10) <0.0001

Patient satisfaction (2-10 scale)a, mean (range)

Note: Boldface type indicates significant (p < 0.05) differences between collaborative care (CC) and usual care (UC) patients in remission after 6
months of treatment. P values were determined using Fisher's exact test for categorical variables and the Wilcoxon Rank Sum test for continuous

variables.

Abbreviations: BSI-12 = 12-item Brief Symptom Inventory for anxiety and somatization; PHQ-8 = 8-item Patient Health Questionnaire

(depression scale); ASI = Anxiety Sensitivity Index; SDS = Sheehan Disability Scale (functional impairment due to anxiety); GAD = generalized
anxiety disorder; PD = panic disorder; SAD = generalized social anxiety disorder; PTSD = post-traumatic stress disorder; OCD = obsessive
compulsive disorder; MDD = major depressive disorder; SES = socioeconomic status (1-10 scale, 10 is highest); SSS = Social Support Survey
from the Medical Outcomes Study; mo. = months; bz = benzodiazepine; CBT = cognitive behavioral therapy.
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aVariables are continuous (all variables without notation are categorical).
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Anxiety recurrence rates in collaborative care and usual care.

Table 2

Any disorder

Overall Collaborative care Usual care

Total Recurrence Total Recurrence Total Recurrence

n n  %(95%CIl) n n  %(95%CIl) n n % (95% ClI)
GAD 203 66 33 (26-39) 128 37 29(21-38) 75 29  39(28-51)
PD 107 39 36 (27-46) 69 22 32(21-44) 38 17 45(29-62)
SAD 97 34 35(25-45) 58 16 28 (17-41) 39 18 46 (30-63)
PTSD 28 11 39(22-59) 22 8 36 (17-59) 6 3 50 (12-88)

a 274 91 33(28-39) 171 49 29 (22-36) 103 42 41 (31-51)

Page 20

Abbreviations: GAD = generalized anxiety disorder; PD = panic disorder; SAD = generalized social anxiety disorder; PTSD = post-traumatic stress

disorder.

aAny disorder n is less than the sum of each anxiety disorder n due to comorbidity.
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Effects of patient and treatment characteristics on anxiety recurrence in simple (2) and multivariable (b)

logistic regression models.

Table 3

Page 21

a. Simple logistic regression models

Treatment assignment

Overall Collaborative care Usual care
Independent variables N =274 N=171 N =103
OR 95% ClI Pvalue OR 95%ClI Pvalue OR 95% ClI P value

Random Treatment
Collaborative Care 0.58 0.35-0.98  0.04 - - - - - -
Baseline (pretreatment) characteristics
Agea 0.99 0.97-1.01 0.28 1.00 0.97-1.02 0.51 0.99 0.96-1.02 0.36
Female 0.86 0.5-1.48 0.58 0.85 0.41-1.79 0.67 0.87 0.39-1.92 0.72
Hispanic 1.78 0.93-3.42 0.08 1.70 0.71-4.06 0.23 181 0.66-4.92 0.25
White (non-Hispanic) 0.62 0.37-1.03 0.06 0.73  0.38-1.43 0.36 045 0.2-1.02 0.06
Black (non-Hispanic) 0.74 0.32-1.75  0.50 0.43 0.12-156  0.20 151 041559 0.53
Multiple races (non-Hispanic) 1.87 0.85-4.11 0.12 153 0.56-4.14 0.40 3.22 0.76-13.7 0.11
US born 1.04 0.52-2.07 0.92 141 0.53-3.74 0.50 0.74  0.26-2.09 0.57
Some post-high school education 0.53 0.29-0.96  0.04 0.34 0.16-0.72 0.005 1.04 0.38-2.82 0.94
Patient's income (in thousands)a 1.00 0.99-1.00 0.29 1.00 0.99-1.01 0.59 0.99 0.98-1 0.22
Number of dependent children® 1.17 0.92-1.49 0.21 1.25 0.92-1.71 0.16 1.03 0.7-1.52 0.86
Baseline BSI-l2a 1.06 1.03-1.10  0.0003 1.07 1.03-1.12 0.002 1.06 1.01-1.12 0.02
Baseline ASI® 1.03 1.01-1.05 0.004 1.02  0.99-1.05 0.08 1.06 1.02-1.10 0.004
Baseline SDS® 1.06 1.02-1.10 0.001 1.06 1.01-1.11 0.01 1.06 1.01-1.12 0.03
Baseline PHQ—Ba 1.06 1.02-1.11 0.006 1.07 1.01-1.13 0.02 1.08 1.01-1.17 0.03
GAD diagnosis 0.89 0.50-1.57 0.68 1.05 0.49-2.26 0.90 0.73 0.3-1.75 0.48
PD diagnosis 1.27 0.76-2.12 0.36 130 0.67-2.54 0.44 1.30 0.58-2.92 0.53
SAD diagnosis 1.14 0.67-1.92  0.63 0.92 0.46-1.87 0.82 143 0.64-3.2 0.39
PTSD diagnosis 1.34 0.60-3.00 0.47 151 0.59-3.85 0.39 149 0.29-7.75 0.64
Number of anxiety disorders - - 0.38 - - 0.56 - - 0.61

1 reference reference reference

2 1.20 0.48-3.01 - 1.47 0.73-2.96 - 151 0.66-3.45 -

3or4d 1.46 0.86-2.47 - 125 0.39-3.97 - 131 0.27-6.47 -
OCD diagnosis 1.27 0.40-4.00 0.68 107 0.27-4.32 0.92 3.00 0.26-34.2 0.38
MDD diagnosis 1.32 0.80-2.18 0.28 091 0.47-1.78 0.79 273 1.21-6.16 0.02
Suicidal ideation in past month 1.00 0.41-245  0.99 1.04 035-3.13 094 110 0.23-5.17 091
Lifetime suicide attempt 1.33 0.65-2.74 0.44 129 0.51-3.25 0.59 153 0.46-5.11 0.49
Alcohol abuse (past 3 months) 1.63 0.43-6.25 0.47 391 0.63-24.18 0.14 0.47 0.05-4.7 0.52
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a. Simple logistic regression models

Treatment assignment

J Psychiatr Res. Author manuscript; available in PMC 2016 June 01.

Overall Collaborative care Usual care
Independent variables N =274 N=171 N =103
OR 95% ClI Pvalue OR  95% ClI Pvalue OR 95% CI P value
Alcohol abuse (past 12 months) 1.46 0.45-4.74  0.53 2.62 0.63-10.93 0.19 0.47 0.05-4.7 0.52
Alcohol dependence (past 12 months) 1.53 0.33-6.97  0.59 0.83 0.08-8.14  0.87 3.00 0.26-34.2 0.38
Number of chronic medical conditions - - 0.21 - - 0.36 - - 0.35
0 reference reference reference
1 1.34 0.66-2.74 - 098 0.37-2.65 - 178 0.62-5.17 -
2 or more 1.73 0.94-3.20 - 161 0.73-356 - 2.03 0.76-543 -
Self-perceived financial resources - - 0.053 - - 0.11 - - 0.39
More than enough money reference reference reference
Just enough 2.73 1.13-6.6 - 323 09-11.68 - 231 067-798 -
Less than enough 3.06 1.21-7.76 - 416 1.1-1567 - 236 059-9.37 -
Self-perceived SES overall? 0.85 0.72-0.99  0.04 0.97 0.8-1.18 0.74 057 0.4-0.8 0.001
Self-perceived SES in communitya 0.89 0.77-1.02  0.09 092 0.77-1.09 0.35 0.84 0.66-1.06 0.14
Self-efficacy expectancya 0.0.94 0.78-1.12 0.48 092 0.73-1.16  0.47 093 0.68-1.27 0.64
Outcome expectancya 1.06 0.91-1.24 0.46 1.01 082-125 091 114 0.89-145 031
Comfort with mental health helpa 1.06 0.93-1.21 041 1.07 0.9-1.27 0.42 1.05 0.84-1.33 0.66
6-month characteristics
Married or cohabitating 0.46 0.28-0.77  0.003 0.35 0.17-0.69  0.003 056 0.25-1.27  0.16
Employed 0.71 0.38-1.31  0.27 057 0.25-1.28 0.17 099 0.38-2.59  0.99
Any health insurance 0.58 0.28-1.17 0.13 0.47 0.19-1.15 0.10 0.78 0.24-25 0.67
Medicaid 4.29 1.26-14.65 0.02 256 0.5-13.17 0.26 8.11 0.91-72.13 0.06
Medicare 1.87 0.85-4.11  0.12 229 0.73-721 0.16 133 0.44-398 0.62
Other government insurance (e.g. Tricare)  0.66 0.13-3.35 0.62 0.62 0.07-5.64 0.67 0.72 0.06-8.2 0.79
Private insurance 0.51 0.28-0.93  0.03 0.44 0.21-0.96 0.04 062 0.24-1.6 0.32
Social support (SSS)a 0.81 0.63-1.04  0.10 0.97 0.7-1.34 0.84 0.60 0.39-091  0.02
6-month BSI-122 1.22 1.05-1.42  0.01 111 091-1.34 031 138 1.08-1.78 0.01
6-month ASIa 1.05 1.02-1.09 0.0004 1.05 1.01-1.09 0.02 1.06 1.01-1.11 0.01
6-month SDS? 111 1.05-1.16  0.0002 1.08 1.01-1.16 0.02 113 1.04-1.23 0.006
6-month PHQ-8a 112 1.04-1.20  0.002 1.09 1-1.2 0.049 118 1.04-1.33  0.009
- a 1.08 0.88-1.33  0.48 1.19 0.89-1.57 024 099 0.72-1.35 094
Number of psychotropics in past 6 mo.
>2 mo. of any anxiolytic in past 6 mo. 0.90 0.54-1.50  0.69 1.28 0.64-256 048 055 0.25-1.24 0.15
>2 mo. of antidepressant in past 6 mo. 0.81 0.49-1.34 0.41 1.04 0.53-2.03 0.91 0.61 0.28-1.36 0.23
>2 mo. of bz in past 6 mo. 2.76 1.42-535  0.003 4.04 173947  0.001 156 0.53-455 042
>2 mo. of other anxiolytic in past 6 mo.  1.30 0.41-4.10 0.65 1.02 0.19-5.43 0.98 153 0.29-7.96 0.62
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a. Simple logistic regression models

Treatment assignment

Some post-high school education
Baseline ASI?

Self-perceived SES overall (1-10 scale)a

Logistic regression adjusted r2

0.22

Overall Collaborative care Usual care
Independent variables N =274 N=171 N =103
OR 95% ClI Pvalue OR 95% ClI Pvalue OR 95% CI P value
Any counseling with CBT elements 0.94 0.53-1.66 0.83 6.73 0.86-52.41 0.07 0.85 0.39-1.88 0.69
Counseling with = 3 CBT elements 0.80 0.48-1.35  0.41 158 0.60-4.16 0.36 0.82 0.35-1.93 0.65
sometimes provided at office visits
Counseling with = 3 CBT elements 0.75 0.45-1.26  0.27 1.35 0.68-2.69 0.39 0.16 0.02-1.34 0.09
usually provided at office visits
Smoking (cigarettes/day)a 111 1.04-1.18  0.003 112 1.03-1.23 0.01 1.08 0.98-1.2 0.11
. . . a 0.84 0.71-0.99  0.04 097 0.77-1.22 0.77 075 0.57-1 0.047
Patient satisfaction
b. Multivariable logistic regression models
Treatment assignment
Overall Collaborative Care Usual care
N =274 N=171 N =103
Independent predictors OR 95% ClI PValue OR 95%CI PValue OR 95%CI P Value
6-month SDS® 1.07 1.01-1.13 0.02 - - - - - -
Smoking (cigarettes/day)® 110 102-118 001 ) . . . . )
Married or cohabitating 0.46 0.26-0.82 0.008 0.27 0.12-0.59 0.001 - - -
6-month ASI2 1.05 1.02-1.08 0.004 1.06 1.01-1.1 0.01 - - -
>2 mo. of benzodiazepine in past 6 mo. 2.88 1.36-6.12 0.006 5.05 1.92-13.30 0.001 - - -

034 0.15-0.82 0.02 - - -

- - 1.06 1.02-1.11 0.003

- - 0.55 0.38-0.81 0.002

0.26 0.26

Note: Boldface type indicates independent variable significant at Wald chi-square p < 0.05 in simple logistic regression analysis. All significant
variables were included in backward stepwise logistic regression to yield final multivariable models.

Abbreviations: BSI-12 = 12-item Brief Symptom Inventory for anxiety and somatization; ASI = Anxiety Sensitivity Index; SDS = Sheehan
Disability Scale; PHQ-8 = 8-item Patient Health Questionnaire (depression scale); GAD = generalized anxiety disorder; PD = panic disorder; SAD
= generalized social anxiety disorder; PTSD = post-traumatic stress disorder; OCD = obsessive compulsive disorder; MDD = major depressive
disorder; SES = socioeconomic status (1-10 scale, 10 is highest); SSS = Social Support Survey from the Medical Outcomes Study; mo. = months;
bz = benzodiazepine; CBT = cognitive behavioral therapy.

aVariables are continuous (all variables without notation are categorical).
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