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Background. Patients with anxiety disorders suffer marked functional impairment in their activities of daily living.
Many studies have documented that improvements in anxiety symptom severity predict functioning improvements.
However, no studies have investigated how improvements in functioning simultaneously predict symptom reduction.
We hypothesized that symptom levels at a given time point will predict functioning at the subsequent time point,
and simultaneously that functioning at a given time point will predict symptom levels at a subsequent time point.

Method. Patients were recruited from primary-care centers for the Coordinated Anxiety Learning and Management
(CALM) study and were randomized to receive either computer-assisted cognitive-behavioral therapy and/or medication
management (ITV) or usual care (UC). A cross-lagged panel design examined the relationship between functional im-
pairment and anxiety and depression symptom severity at baseline, 6-, 12-, and 18-month follow-up assessments.

Results. Prospective prediction of functioning from symptoms and symptoms from functioning were both important in
modeling these associations. Anxiety and depression predicted functioning as strongly as functioning predicted anxiety
and depression. There were some differences in these associations between UC and ITV. Where differences emerged, the
UC group was best modeled with prospective paths predicting functioning from symptoms, whereas symptoms and
functioning were both important predictors in the ITV group.

Conclusions. Treatment outcome is best captured by measures of functional impairment as well as symptom severity.
Implications for treatment are discussed, as well as future directions of research.
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Introduction

Anxiety disorders are associated with pervasive func-
tional impairment. The cost to society in income or
productivity loss for patients who meet criteria for
one of these disorders was $46.6 billion in 1990
(DuPont et al. 1996). In addition to the financial bur-
den, patients with anxiety disorders experience inter-
personal problems such as marital discord and other
family and social problems (Markowitz et al. 1989;
Lochner et al. 2003), education problems (Stein et al.

1997; Wittchen et al. 2000), and increased use of non-
prescription drugs (Lochner et al. 2003). Thus, the func-
tional impairment associated with anxiety disorders is
as important to understand and address as the symp-
toms of anxiety.

Throughout this paper, for the sake of clarity, symp-
toms will be referred to throughout as anxiety and de-
pression characteristics that are operationalized in
DSM-5 (APA, 2013), including physical, behavioral,
and cognitive disturbances. Functioning will refer to
activities of daily living such as the ability to work or
attend school, or fulfill social or familial obligations.
The relationship between symptom severity and func-
tional impairment in patients with anxiety disorders is
not as straightforward as might be expected. For in-
stance, while the majority of studies demonstrate that
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the frequency of panic attacks or number of depression
symptoms is predictive of disability (Katerndahl &
Realini, 1997; Rubin et al. 2000; Chan et al. 2009), others
have found that the frequency of panic attacks is not
correlated with functioning (Michelson et al. 1998). In
addition, the number of anxiety symptoms endorsed
accounts for only a small percentage of variance in
quality of life or functioning (Leon et al. 1992;
Michelson et al. 1998; Rapaport et al. 2005). These
data suggest that improvements in functioning are un-
likely to occur merely through symptom reduction.

Improvement in functioning is often measured as a
sign of treatment effectiveness. A number of studies
of pharmacological treatment report significant
improvements on measures of functioning alongside
improvements on symptom measures for anxiety dis-
orders (Jacobs et al. 1997; Lecrubier & Judge, 1997;
Mavissakalian et al. 1998; Michelson et al. 1998; Malik
et al. 1999; Stein et al. 1999). However, the situation is
complicated by other studies that fail to find differ-
ences in functioning between patients receiving medi-
cation v. placebo (Hoehn-Saric et al. 1993) or find
differences on self-report measures of functioning but
fail to find differences on clinician-rated measures of
functioning (Michelson et al. 1998). Evidence for
changes in functioning from pre- to post- cognitive
behavior therapy (CBT) is more limited, particularly
compared to other active treatments, but several stu-
dies indicate improved quality of life for patients
with anxiety disorders following CBT (Safren et al.
1996; Moritz et al. 2005; Arch et al. 2012). Some studies
indicate equivalent improvements in functioning fol-
lowing CBT compared to pharmacotherapy (Kilic
et al. 1997).

Few studies have attempted to parse the compli-
cated relationship between symptom levels and func-
tional impairment. Those that have only examine
unidirectional relationships, typically by examining
whether improvements in symptom levels predict
improvements in functioning. The results from such
studies have been contradictory. On the one hand, sev-
eral studies show that symptom improvements are
associated with, or predict, functional improvement,
following pharmacotherapy (Jacobs et al. 1997) and
CBT (Telch et al. 1995; Moritz et al. 2005). On the
other hand, other studies fail to substantiate the link
between symptom and functional impairment out-
comes (Tenney et al. 2003; Monson et al. 2006).

No study to our knowledge has simultaneously ana-
lyzed the predictive role of symptom improvement on
functioning while examining the role of functional im-
provement on symptom alleviation. This is an essential
question that has clear implications for treatment de-
velopment. If functional improvement is a stronger
predictor of symptom reduction than the converse,

then clinicians would be encouraged to target ways
of improving functioning in patients’ daily lives early
in the treatment process. Alternatively, if symptom al-
leviation more strongly predicts functional improve-
ment, clinicians would be justified in dedicating more
time to targeting symptom alleviation from the onset
of treatment. The current study aimed to evaluate the
bidirectional nature of the relationship between symp-
toms and functioning. We used data from a sample of
patients with principal anxiety disorders presenting
to their primary-care physicians as part of the
Coordinated Anxiety Learning and Management
(CALM; Roy-Byrne et al. 2010; Craske et al. 2011)
study. Analyses were conducted on data covering an
18-month period, providing an extended time period
to capture changes in both functioning and symptoms.
The primary hypothesis was that symptom levels at a
given time point would predict functioning at a sub-
sequent time point, and simultaneously that function-
ing at a given time point would predict symptom
levels at a subsequent time point.

Method

Participants

Participants were recruited from 13 primary-care
clinics throughout the United States (Roy-Byrne et al.
2010; Craske et al. 2011). They were diagnosed with a
principal anxiety disorder of panic disorder (n = 262),
generalized anxiety disorder (n = 549), social anxiety
disorder (n = 132), or post-traumatic stress disorder
(n = 61). Participants were at least 18 years old, spoke
either English or Spanish, were not currently sui-
cidal, had no marked cognitive impairment or life-
threatening medical conditions, and had no diagnoses
of bipolar I disorder or psychosis. With the exception
of alcohol and marijuana abuse, substance abuse or
dependence was also an exclusion factor. Over half of
participants had co-morbid anxiety disorders and two-
thirds had co-morbid major depression. Participants
were referred through their primary-care physician or
nursing staff and were screened for eligibility by an
anxiety clinical specialist (ACS). Full details about re-
cruitment are available in the primary outcome papers
(Roy-Byrne et al. 2010; Craske et al. 2011). Participants
averaged 43.5 years of age (S.D. = 13.4), and were primar-
ily white (69.6%) and female (71.1%).

Intervention

Participants were randomized to either usual care (UC)
or CALM intervention (ITV), comprised of CBT, medi-
cation recommendations, or both.
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Intervention (ITV)

The CBT component was a computer-assisted program
that guided the ACS and the patient, and included
generic modules (self-monitoring, psychoeducation,
fear hierarchies, breathing retraining, and relapse pre-
vention) and modules that were tailored to the most
distressing/disabling anxiety disorder (cognitive
restructuring and exposure; Craske et al. 2009). Full
details of the computer-assisted CBT are described by
Craske et al. (2009) as are details of ACS training by
Rose et al. (2011).

ACS relayed medication recommendations from
study psychiatrists to the primary-care providers,
who prescribed medications. Medications were moni-
tored by the ACS (56% in person, 43% over the
phone). This included tracking adherence to medi-
cation, as well as providing counseling to avoid alcohol
and caffeine and improve sleep quality. After 10–12
weeks in ITV, patients who remained symptomatic
could opt to continue in the same modality (CBT or
medication) or the alternative modality, for up to
12 months (although the majority completed active
treatment within 6 months of baseline assessment).
Following active treatment, participants received
monthly follow-up phone calls to reinforce CBT con-
cepts and/or medication adherence, again up to 12
months following baseline.

Usual Care (UC)

Participants (70.9% female, mean age 43.7, S.D. = 13.7,
57.7% white) who were randomized to UC received
continued care with their primary-care provider.
Participants in this condition received medication,
counseling as typically available based on the clinic,
and referrals to mental health providers. Their only
contact with study personnel was for assessment
purposes.

Measures

For the current study, all measures of interest were
completed at baseline, and 6, 12, and 18 months there-
after during telephone assessments conducted by inter-
viewers at the RAND Corporation who were blind to
treatment condition and the timing of the assessment.
These include three measures of functioning from
two different instruments, and three measures of
symptoms.

Short-form health survey (SF-12; Ware et al. 1996)

The SF-12 is a 12-item questionnaire about mental and
physical health functioning with items that are particu-
larly relevant to depression. The measure has demon-
strated high reliability and construct validity (Ware

et al. 1996). In the current study, the oblique subscales
for physical health (PHS) and mental health (MHS)
were calculated using weights derived from confirma-
tory factor analysis in Fleishman et al. (2010). These
subscales include items focused on the interference in
activities of daily living caused by physical and mental
health issues. The MHS and PHS were highly corre-
lated with each other (0.71, 0.74, 0.73, and 0.77 at
baseline, 6, 12, and 18 months, respectively), but
they represent distinct domains of functioning (see
Appendices 1 and 2 for summary statistics and correla-
tions for all variables). Therefore, they were analyzed
separately.

Sheehan Disability Scale (SDS; Sheehan, 1983)

The SDS measures functional impairment with three
items that are rated on a 0–10 point scale, where 0 =
not at all and 10 = extremely. This measure queries
patients about their functional impairment due to anxi-
ety, tension, or worry. Specifically, it rates participants’
interference with work, school, social, or family obliga-
tions. It has demonstrated high internal consistency
and construct validity (Leon et al. 1997).

Brief Symptom Inventory (BSI; Derogatis & Melisaratos,
1983)

The BSI-18 is a self-report measure of psychological
symptoms. Examples of symptoms rated on this
measure include nervousness, shakiness, and spells
of panic. The current study used a 12-item version of
the measure that included somatization and anxiety
subscales, but excluded the depression subscale.
Items are rated on a 0–4 point Likert scale, where 0 =
not at all and 4 = extremely. The BSI has demonstrated
good test–retest reliability, as well as high correlations
with its parent measure, the Symptom Checklist-90R
(Derogatis, 1994).

Anxiety Sensitivity Index (ASI; Reiss et al. 1986)

The ASI is a 16-item self-report measure of beliefs that
anxiety is harmful, rated on a 0–4 point Likert scale,
where 0 = very little and 4 = very much. Examples of
cognitive symptoms on this measure include fears
of heart racing and fears of feeling shaky. It has
demonstrated good reliability and is factorally inde-
pendent from other measures of anxiety (Peterson &
Heilbronner, 1987).

Patient Health Questionnaire (PHQ-8; Spitzer et al. 1999)

The PHQ-8 is a measure of depression severity (the
item assessing suicidal ideation and intent from the
PHQ-8 was dropped), with each item rated on a 0–3
point Likert scale, where 0 = not at all and 3 = nearly
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every day. Examples of depression symptoms rated
on this measure include hopelessness and low energy.
Given the high co-morbidity with depression in this
principal anxiety disorder sample (64.5% had co-morbid
major depression), this measure was included in the
current study to examine the relationship between
depression and functional impairment. The PHQ-8
has demonstrated adequate reliability and validity
(Kroenke et al. 2001).

Procedure and data analysis

This study examined four pairings of symptom and
functioning measures. These include: (1) Mental Health
Subscale of SF-12 (MHS; functioning) and Patient
Health Questionnaire (PHQ; depression symptoms); (2)
Physical Health Subscale of SF-12 (PHS; functioning)
and Patient Health Questionnaire (PHQ; depression
symptoms); (3) Sheehan Disability Scale (SDS; function-
ing) and Brief Symptom Inventory (BSI; anxiety symp-
toms); and (4) Sheehan Disability Scale (SDS;
functioning) and Anxiety Sensitivity Index (ASI; beliefs
about anxiety symptoms). Cross-lagged panel analyses
were conducted for each of the four variable pairings
based on procedures outlined in Martens & Haase
(2006) using Mplus software v. 6.2 (Muthén &
Muthén, 2011).

The Martens & Haase (2006) procedure involves test-
ing a series of four models to determine the form of the
relationship between the two variables of interest. The
first model is the base model and consists of the paths
labeled ‘A’ in Fig. 1. These include autoregressive

paths that represent stability over time across success-
ive observations for each variable. Achieving adequate
model fit for the base model in this dataset also
required the addition of paths from each prior obser-
vation of a variable to each later observation of the
same variable. This elaboration of the base model
involves only paths between observations of the
same construct and will make tests of cross-lagged
paths between different constructs (described below)
more conservative than the base model originally de-
scribed by Martens & Haase (2006). The base model
also includes time-specific residual variances. Initial
observations of the two constructs were allowed to cor-
relate in the base model and in all subsequent models,
as were the error terms associated with the two vari-
ables at each of the later time points. The second
model adds prospective paths predicting symptoms
at a given time point from functioning at the previous
time point (the paths labeled ‘B’ in Fig. 1) to the base
model. The third model adds paths predicting func-
tioning from symptoms (the paths labeled ‘C’ in
Fig. 1) to the base model. The final model contains
all prospective paths outlined above (A, B, and C)
simultaneously.

A series of χ2 difference tests were conducted to com-
pare the fit of the different models. Comparison of the
base and second models indicates whether the ad-
dition of prospective paths from functioning to symp-
toms improves model fit, and comparison of the base
and third models indicates whether the addition of
prospective paths from symptoms to functioning
improves model fit. Comparison of models 2 and 3

Fig. 1. Diagram of the analytic approach based on the Martens & Haase (2006) cross-lagged panel design. The values 00, 06,
12, and 18 represent the measurements at baseline, 6, 12, and 18 months, respectively. The paths labeled ‘A’ represent the
regressions included in the base model, the paths labeled ‘A’ and ‘B’ represent the second model, the paths labeled ‘A’ and
‘C’ represent the third model, the paths labeled ‘A’, ‘B’, and ‘C’ represent the fourth/full model. The ε’s represent error terms,
and the error terms were correlated, as were the baseline observations. Time-specific error variances were part of the base
model.
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with the full model indicates whether the addition of a
particular set of prospective paths improves model fit
over and above the other.

Given that participants were randomized to the
UC and ITV groups, a secondary series of analyses re-
peated the Martens & Haase (2006) procedure de-
scribed above within each group to examine potential
differences between treatment conditions. Because the
primary purpose of this study was to focus on the ef-
fects of symptoms and functioning, not specific effects
of treatment, results are reported separately by treat-
ment group only when the Martens & Haase pro-
cedure (2006) indicated different forms of association
between the symptoms and functioning variables in
best-fitting models. When no such differences were
found, the best-fitting model for the full sample is
presented.

On average across all observations of all dependent
variables, 13% of data was missing (range 0–20%). In
addition, the variables were generally not normally
distributed, and skewness (absolute range 0.044–
1.364) and kurtosis (range −0.94 to 1.688) increased
at later time points. Although these univariate skew/
kurtosis measures do not exceed problematic thresh-
olds (2 for skew and 7 for kurtosis; West et al. 1995) in-
dices of multivariate non-normality were significant
for each of the four variable combinations (Mardia
skewness range 5.85–10.51; Mardia kurtosis range
94.84–108.49; Mardia, 1970). To adjust for these factors,
maximum-likelihood estimation with robust standard
errors (S.E.s) was employed using the MLR option in
Mplus. MLR estimates of S.E. use a sandwich estimator
which is more accurate than maximum-likelihood esti-
mation in the face of normality violations in terms of
S.E. and χ2 estimation (Maas & Hox, 2004). However,
parameter estimates do not differ significantly regard-
less of whether MLR or traditional maximum-
likelihood estimates are used (Hox et al. 2010). Model
fit comparisons are made using the Satorra–Bentler
scaled χ2 (Satorra & Bentler, 2001), taking into account
the degrees of freedom, χ2 value, and scaling factor for
both models under comparison. In addition, the 1004
subjects in this study were nested within 13 clinics,
raising the potentially problematic issue of modeling
within-clinic similarity in responses. Imposition of a
multilevel structure on the analysis was not possible
in Mplus because the number of parameters estimated
in the model was greater than the number of clinics.
However, univariate intraclass correlation coefficients
for the nine variables included in this study were rela-
tively low (0.0139–0.0969) and multilevel random
coefficient analyses conducted separately on each vari-
able did not detect any significant between-clinic vari-
ance, which suggests that the results of this analysis are
unlikely to be affected by the nested data structure.T
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Constrained analysis: After determining the best-
fitting model for each pair of constructs, a subsequent
set of analyses was conducted to establish if there were
differences in the relative strengths of the predictive
associations. These analyses are referred to as ‘con-
strained analysis’ below for simplicity. These analyses
involve comparing the fit of models in which the stan-
dardized cross-lagged path coefficients (B and C in
Fig. 1) at each time point are constrained to be equal
v. when they are freely estimated. For example, the
cross-lagged path predicting symptoms from function-
ing from 6 to 12 months was constrained to be equal to
the cross-lagged path predicting functioning from
symptoms within the same time period. These analyses
were conducted by importing a correlation matrix into
Mplus and fitting two models, one constraining the ap-
propriate unstandardized paths to be equal, the other
allowing all paths to be freely estimated. A significant
difference between fit of the correlation-based models
with constrained and unconstrained unstandardized
paths from this correlation-based analysis would indi-
cate a significant difference in the strength of the stan-
dardized paths in the default covariance-based
analysis conducted on raw data. MLR estimates are
not available in Mplus for correlation-based analyses,
and the maximum likelihood estimation that was
used does not directly adjust for missing data or non-
normality. However, the correlation matrix input to
this procedure was calculated using full-information
maximum likelihood to account for missing data
using the corFiml function of the ‘psych’ package in
R (Revelle, 2013). Moreover, the extent to which χ2

values are overestimated due to non-normality should
be similar for both the constrained and unconstrained
models, and thus the difference between them should
still provide a useful test of the equality between

standardized path coefficients (albeit one that should
be evaluated with some degree of caution).

Results

Model fit indices for all four combinations of function-
ing and symptomatology variables indicated good fit
for the final models in terms of the (ranging from
0.996 to 1.0, compared to a recommended value
>0.95; Bentler & Bonett, 1980; Hu & Bentler, 1999)
Comparative Fit Index (CFI, ranging from 0.994–1.000,
compared to a recommended value >0.95; Bentler,
1995; Hu & Bentler, 1999), standardized root mean
squared residual (ranging from 0.008 to 0.038, com-
pared to a recommended value <0.08; Hu & Bentler,
1999), root mean square error of approximation
(RMSEA, ranging from 0.013 to 0.05 for the final
models, compared to a recommended value <0.06;
Steiger & Lind, 1980; Hu & Bentler, 1999), and change
in Akaike’s Information Criterion (AIC) from the
base model to the final model (range of difference
26.106–163.496; Akaike, 1976).

PHQ and MHS analysis

There were no differences in the best-fitting model for
the PHQ and MHS variables based on treatment con-
dition, and therefore the results from the full sample
are reported. The best-fitting model for PHQ and
MHS is the full model which includes prospective
paths from depression to mental functioning and pro-
spective paths from mental functioning to depression
(see column 5 in Table 1 for tests of the various
model comparisons; path coefficients are provided in
Fig. 2). The results of the constrained analysis indi-
cated that there were no significant differences in

Fig. 2. Comparison between the Patient Health Questionnaire (PHQ) and Mental Health Subscale (MHS) in the full sample
(usual care and intervention). *p < 0.05, **p < 0.01.
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the magnitude of the cross-lagged paths (see column 6
in Table 1). This is an indication that prospective
paths predicting depression from mental functioning
are equally important to model fit as those predicting
mental functioning from depression. PHQ and PHS
analysis: There were differences in the best-fitting
model for the PHQ and PHS variables based on treat-
ment condition, and therefore the two treatment con-
ditions are discussed separately. In the UC sample,
the third model, including only prospective paths
from PHQ (functioning) to predict PHS (symptoms),
was the best-fitting model (see column 5 in the
upper panel of Table 2 and Fig. 3b). Adding the
paths from PHS to predict PHQ did not improve the
fit of the model. The constrained analysis was not con-
ducted on the UC group because the best-fitting
model was not the full model. In the ITV sample,
the best-fitting model is the full model which includes
prospective paths from depression to physical func-
tioning and prospective paths from physical function-
ing to depression (see column 5 in the lower panel of
Table 2 for tests of the various model comparisons;
path coefficients are provided in Fig. 3a). The results
of the constrained analysis indicated that there were
no significant differences in the magnitude of the
cross-lagged paths (see column 6 in Table 2). This
indicates that in the ITV sample, prospective paths
predicting depression from physical functioning are
equally important to model fit as those predicting
physical functioning from depression.

SDS and BSI analysis

There were no differences in the best-fitting model in
the SDS and BSI variables based on treatment con-
dition, and therefore results from the full sample are
reported. The best-fitting model for BSI and SDS is
the full model which includes prospective paths pre-
dicting anxiety from functioning and predicting func-
tioning from anxiety (see column 5 in Table 3 for
tests of the various model comparisons; path coeffi-
cients are provided in Fig. 4). As with the prior com-
parisons, the results of the constrained analysis
indicated that there were no significant differences in
the magnitude of the cross-lagged paths (see column
6 in Table 3). This is an indication that prospective
paths predicting anxiety from functioning are equally
important to model fit as those predicting functioning
from anxiety. SDS and ASI analysis: There were differ-
ences in the best-fitting model for the SDS and ASI
variables based on treatment condition, and therefore
the treatment conditions are discussed separately. In
the UC sample, the third model, including only cross-
lagged paths from beliefs about anxiety to functioning,T
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was the best-fitting model (see columns 4 and 5 in the
upper panel of Table 4 for tests of the various model
comparisons; path coefficients are provided in Fig. 5a).
The constrained analysis was not conducted on the
UC group because the best-fitting model was not the
full model. In the ITV sample, the best-fitting model
was the full model (see column 5 in the lower panel
of Table 4 for tests of the various model comparisons;
path coefficients are provided in Fig. 5b), and the con-
strained analysis did not reveal a significant difference
in the magnitude of the paths (see column 6 in
Table 4). This indicates that in the ITV sample, prospec-
tive paths predicting beliefs about anxiety from func-
tioning are equally important to model fit as those
predicting functioning from beliefs about anxiety. This
suggests that for patients in ITV, prospective paths pre-
dicting beliefs about anxiety from functioning are
equally important to model fit as those predicting func-
tioning from beliefs about anxiety.

Discussion

The relationship between anxiety disorders and func-
tional impairment has been clearly established, but
the temporal relationship between symptom improve-
ment and functional improvement has not been ad-
equately studied to this point. This study fills this
gap in the literature. The data indicate a bidirectional
relation, with anxiety and depression symptom sever-
ity predicting functional impairment and conversely,
functional impairment predicting anxiety and de-
pression symptom severity.

Prior research has shown that changes in anxiety
symptoms predict levels of functional impairment
(Telch et al. 1995; Moritz et al. 2005). The results of
the current study extend prior research by showing
that changes in level of functioning are equally as
predictive of symptoms of anxiety and depression
as changes in symptom severity are predictive of

Fig. 3. (a) Comparison of Patient Health Questionnaire (PHQ) and Physical Health Subscale (PHS) in the usual care (UC) and
intervention (ITV) only groups. (a) Diagram of model 3 for the UC group, (b) diagram of the full model for the ITV group
given that these models were the best-fitting models, respectively (*p < 0.05, **p < 0.01).
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functioning. This was the case for somatic and cognitive
symptoms of anxiety (measured using the BSI), symp-
toms of depression (measured using the PHQ-8), and
beliefs about anxiety (measured by the ASI). In sum,
our study hypotheses were supported. Symptom sever-
ity at a particular time point predicted functioning at a
subsequent time point while controlling for previous
symptom severity, and functioning at a particular time
point predicted symptom severity at a subsequent
time point, while controlling for previous functioning
levels.

This study also demonstrates that the relationship
between functioning and beliefs about anxiety varies
as a function of treatment condition. In particular, in
the ITV condition, prospective prediction of function-
ing from beliefs about anxiety and beliefs about
anxiety from functioning were both important in
modeling these associations. However, in the UC
group, only the prospective prediction of functioning
from beliefs about anxiety was important for model-
ing the associations. This suggests that the relation-
ship between functioning and beliefs about anxiety
is not static, and a strong dose of evidence-based
treatment can change the relationship between these
constructs. Interestingly, in the UC group, beliefs
about anxiety a baseline predicted functioning at 6
months, whereas this relationship was not significant
in the ITV group. One possibility is that the effect of
the intervention overrode the impact of baseline
beliefs about anxiety while treatment was ongoing.
The relationship between beliefs about anxiety and
outcome may be dependent upon type of treatment.
For instance, type of treatment moderates the re-
lationship between beliefs about anxiety and distress
anxiety symptoms, with no clear relation between
beliefs about anxiety and outcome in mindfulness-
based treatments (Hayes et al. 1999; Wolitzky-Taylor
et al. 2012; Arch & Ayers, 2013). Therefore, it is not en-
tirely surprising that this difference emerged in the
current study. A similar finding occurred in the com-
parison between physical health functioning and
depression, in that in the UC group, only the prospec-
tive prediction of functioning from depression was
important for modeling the associations. However,
the fact that functioning predicts symptomatology in
the ITV condition indicates the importance of focus-
ing on functional impairment during evidence-based
treatment.

Overall, these results highlight the importance of
focusing on both functional impairment and symp-
tom severity when treating patients with anxiety
disorders and co-morbid depression. A common ap-
proach to treatment is to wait until symptoms subside
before encouraging participants to increase their func-
tioning. That is, patients often are discouragedT
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from engaging in behaviors aimed at improving re-
lationship satisfaction, work performance, or other ac-
tivities of daily living until symptoms have subsided.
The underlying assumption is that patients are not
capable of functional living until their symptoms
have abated. In contrast, the current findings suggest
that encouraging patients to engage in more func-
tional behaviors may facilitate symptom stabilization.
Behavioral therapies such as exposure therapy to
feared situations and behavioral activation for de-
pression target functioning by encouraging patients
to engage in activities they are avoiding. The current
findings reinforce this approach. The results of this
study also indicate the importance of monitoring
functioning levels over the course of treatment. This
information will provide clinicians with an additional
marker of patient progress, and may alert clinicians to
those patients who require additional intervention to
improve their functioning.

There are several strengths of this study, such as gen-
eralizable sample which was recruited from primary-
care centers throughout the United States. Another
strength is the data-analytic approach which allows
for an examination of the relationship between func-
tioning and symptoms at multiple time-points simul-
taneously rather than including single time points in
separate analyses. Finally, this study included multiple
measures (completed by blind assessors) of both func-
tioning and symptoms and the results were largely con-
sistent across the measures, indicating that they are
robust and likely to hold across multiple measures of
functioning and symptomatology.

There are also limitations of the study, including the
possibility of an unidentified third variable which
is accounting for the predictive power of both

functioning and symptom levels that was not
included in this analysis. Some possibilities include
Axis II disorders which may help explain disruption
in both functioning and psychological symptoms.
Additionally, functioning was measured by self-report
scales rather than by objective data (e.g. number of
work days missed as measured by a third party).
Objective report may identify a greater degree of im-
pairment (Maor et al. 2001). Furthermore, this sample
is heterogeneous in terms of principal diagnosis.
While the sample size is large enough to address the
research questions proposed in this study with the
pooled group, it is not sufficiently large to run separate
models by diagnosis. Therefore, future studies should
compare models based on principal diagnosis. In ad-
dition, future research needs to be conducted on
other patient populations to determine the relevance
of these findings to other psychiatric disorders.
Further, the sample size in this particular study was
not large enough to model more than two predictors
in a given analysis, and future research with larger
samples should address whether this pattern of
findings holds when symptoms of anxiety and de-
pression are combined in one model. Finally, this
work merits replication to ensure the validity of the
findings.

Overall, these results emphasize the importance of
focusing on both symptom alleviation and improve-
ment in functioning in patients with anxiety disorders.
While prior research has demonstrated that symptom
severity predicts functioning levels, to our knowledge,
no other studies have parsed apart the bidirectional re-
lationship between these two constructs. Although
more research is needed in this area, particularly for
replication beyond anxiety disorders, this research

Fig. 4. Brief Symptom Inventory (BSI) and Sheehan Disability Scale (SDS) in the full sample (usual care and intervention).
*p < 0.05, **p < 0.01, †p = 0.05.
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Table 4. Fit statistics of Anxiety Sensitivity Index (ASI) and Sheehan Disability Scale (SDS) model including the full sample

Model (df) χ2

Scale
correction
factor

Satorra–Bentler
scaled χ2

from base
model

Satorra–Bentler
scaled χ2 from
full model

Constrained v. freely
estimated model
difference (using
correlation matrix) CFI AIC

AIC difference
from base model

AIC difference
from full
model SRMR RMSEA

ASI and SDS-UC only
Base model (12) 47.242 1.089 – 35.520** N.A. 0.975 24200.43 – 28.759 0.081 0.077
SDS � ASI 44.652 1.082 2.823 33.532** 0.975 24203.27 −2.846 31.605 0.072 0.089
ASI � SDS 11.322 1.073 34.563** 1.332 0.998 24167.13 33.301 −4.542 0.017 0.023
Full model (6) 10.066 1.062 35.520** – 0.997 24171.67 28.759 – 0.015 0.037

ASI and SDS-ITV only
Base model (12) 56.017 1.172 – 40.154** 0.965 24602.93 – 38.987 0.071 0.085
SDS � ASI 31.958 1.18 24.339** 16.561* 0.982 24581.01 21.921 17.066 0.037 0.071
ASI � SDS 28.954 1.11 24.678** 14.790* 0.984 24575.42 27.512 11.475 0.035 0.066
Full model (6) 13.647 1.074 40.154** – 4.513 0.994 24563.95 38.987 – 0.016 0.05

CFI, Comparative Fix Index; AIC, Akaike’s Information Criterion; SRMR, standardized root mean square residual; RMSEA, root mean square error of approximation; UC, usual care;
ITV, intervention.
The correlation matrix was used in the constrained analyses, whereas the covariance matrix was used in all other comparisons.
**p < 0.001, *p < 0.01.
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should guide clinicians to be mindful of their patient’s
functioning in everyday activities in addition to their
symptom severity, and to encourage functioning
even in the presence of ongoing symptoms.
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Appendix 1 Summary statistics

Mean Standard deviation

PHYS00 42.568 9.87
MENT00 33.833 9.199
SHEEN00 16.963 7.263
BSI00 16.316 8.951
ASI00 29.736 13.775
PHQ00 12.536 6.048
PHYS06 44.837 10.056
MENT06 41.665 10.418
SHEEN06 10.366 8.057
BSI06 10.403 8.579
ASI06 21.81 14.279
PHQ06 8.273 6.177
PHYS12 45.357 10.206
MENT12 42.369 10.903
SHEEN12 9.953 8.097
BSI12 9.507 8.359
ASI12 19.741 13.988
PHQ12 7.77 6.374
PHYS18 45.784 10.295
MENT18 43.097 10.647
SHEEN18 9.644 8.162
BSI18 8.998 8.387
ASI18 18.586 13.927
PHQ18 7.214 6.068
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Appendix 2

(a) Correlation matrix

(b) Correlation matrix for the primary analyses

PHYS00 MEXT00 SHEENX00 BSI00 ASI00 PHQ00 PHYS06 MENT06 SHEEN06 BSI06 ASI06 PHQ06

PHYS00 1
MENT00 0.712 1
SHEEX00 −0.422 −0.712 1
BSI00 −0.496 −0.612 0.54 1
ASI00 −0.39 −0.488 0.471 0.652 1
PHQ00 −0.496 −0.72 0.685 0.574 0.476 1
PHYS06 0.699 0.501 −0.28 −0.322 −0.234 −0.392 1
MENT06 0.485 0.51 −0.372 −0.327 −0.27 −0.446 0.737 1
SHEEN06 −0.289 −0.384 0.417 0.301 0.279 0.395 −0.483 −0.774 1
BSI06 −0.421 −0.409 0.295 0.496 0.377 0.39 −0.573 −0.731 0.691 1
ASI06 −0.298 −0.327 0.297 0.395 0.591 0.339 −0.385 −0.543 0.566 0.662 1
PHQ06 −0.339 −0.446 0.413 0.349 0.32 0.537 −0.523 −0.76 0.772 0.717 0.585 1
PHYS12 0.661 0.483 −0.303 −0.315 −0.235 −0.37 0.767 0.597 −0.413 −0.494 −0.352 −0.462
MENT12 0.421 0.472 −0.382 −0.348 −0.271 −0.408 0.567 0.698 −0.606 −0.574 −0.463 −0.616
SHEEN12 −0.254 −0.373 0.426 0.304 0.278 0.384 −0.374 −0.596 0.67 0.529 0.48 0.617
BSI12 −0.362 −0.372 0.317 0.457 0.332 0.345 −0.448 −0.554 0.532 0.637 0.516 0.554
ASI12 −0.233 −0.279 0.264 0.359 0.543 0.294 −0.31 −0.458 0.461 0.531 0.744 0.499
PHQ12 −0.302 −0.402 0.392 0.328 0.278 0.479 −0.436 −0.598 0.608 0.555 0.482 0.702
PHYS18 0.641 0.448 −0.281 −0.314 −0.254 −0.364 0.752 0.591 −0.407 −0.522 −0.385 −0.473
MENT18 0.441 0.465 −0.359 −0.316 −0.261 −0.42 0.582 0.692 −0.585 −0.585 −0.469 −0.623
SHEEN18 −0.264 −0.345 0.369 0.279 0.242 0.372 −0.389 −0.572 0.611 0.524 0.47 0.578
BSI18 −0.369 −0.35 0.263 0.452 0.328 0.365 −0.467 −0.545 0.515 0.687 0.511 0.559
ASI18 −0.257 −0.281 0.258 0.354 0.525 0.302 −0.308 −0.46 0.469 0.534 0.747 0.495
PHQ18 −0.277 −0.377 0.335 0.311 0.252 0.467 −0.403 −0.559 0.547 0.524 0.448 0.649

PHYS12 MENT12 SHEEN12 BSI12 ASI12 PHQ12 PHYS18 MENT18 SHEEN18 BSI18 ASI18 PHQ18

PHYS12 1
MENT12 0.734 1
SHEEN12 −0.478 −0.792 1
BSI12 −0.59 −0.783 0.688 1
ASI12 −0.407 −0.574 0.568 0.651 1
PHQ12 −0.544 −0.798 0.805 0.71 0.579 1
PHYS18 0.787 0.612 −0.416 −0.523 −0.419 −0.504 1
MENT18 0.613 0.722 −0.621 −0.593 −0.501 −0.648 0.767 1
SHEEN18 −0.424 −0.63 0.65 0.541 0.502 0.626 −0.531 −0.797 1
BSI18 −0.509 −0.586 0.521 0.652 0.515 0.56 −0.614 −0.736 0.716 1
ASI18 −0.355 −0.487 0.485 0.524 0.758 0.476 −0.412 −0.561 0.596 0.652 1
PHQ18 −0.437 −0.606 0.573 0.537 0.474 0.672 −0.551 −0.791 0.789 0.719 0.557 1
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