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Abstract

Previous research has shown that two dimensions of temperament referred to as neuroticism/behavioral inhibition (N/BI) and
extraversion/behavioral activation (E/BA) are key risk factors in the development and maintenance of anxiety and mood disorders (Brown &
Barlow, 2009). Given such findings, these temperamental dimensions may represent promising treatment targets for individuals with
emotional disorders; however, to date, few studies have investigated the effects of psychological treatments on temperamental constructs
generally assumed to be “stable, inflexible, and pervasive” (American Psychiatric Association, 2000).

The present study addresses this gap in the literature by examining the effects of the Unified Protocol for Transdiagnostic Treatment of
Emotional Disorders (UP; Barlow et al., 2011), a cognitive-behavioral therapy designed to target core processes of N/BI and E/BA
temperaments, in a sample of adults with principal anxiety disorders and a range of comorbid conditions. Results revealed small effects of the
UP on N/BI and E/BA compared with a waitlist control group at post-treatment. Additionally, decreases in N/BI and increases in E/BA
during treatment were associated with improvements in symptoms, functioning, and quality of life. Findings provide preliminary support for

the notion that the UP treatment facilitates beneficial changes in dimensions of temperament.

© 2014 Elsevier Inc. All rights reserved.

Temperament refers to a biologically based tendency to
experience a particular constellation of emotions, as well as
characteristic levels of emotional intensity and reactivity to
specific types of stimuli [1,5]. Contemporary research
suggests overlap between temperament and two higher
order dimensions of personality that reflect fundamental
emotional tendencies, namely: neuroticism and extraversion
[13]. Neuroticism, on a continuum with emotional stability,
is defined as the tendency to experience frequent and strong
negative emotional responses, including anxiety, fear,
irritability, anger, sadness, and the like. This exaggerated
negative emotionality is often accompanied by beliefs that
the world is a threatening place and that one is unable to cope
with or control negative events [3,20,29]. In contrast,

* Corresponding author at: Center for Anxiety and Related Disorders at
Boston University, 648 Beacon Street, 6th Floor, Boston, Massachusetts,
02215.

E-mail address: jcarl@bu.edu (J.R. Carl).

! Tel.: +1 617 353 9610.

http://dx.doi.org/10.1016/j.comppsych.2014.04.015
0010-440X/© 2014 Elsevier Inc. All rights reserved.

extraversion is characterized by a willingness to engage
with one’s environment with energy, cheerfulness, sociabil-
ity, and confidence, whereas introversion refers to the
tendency to be more reserved and solitary [21,47].

There are a number of closely related constructs including
“negative affectivity/emotionality,” “behavioral inhibition,”
“trait anxiety,” or “harm avoidance” for neuroticism and
“positive affectivity/emotionality,” “behavioral activation”
or “surgency” for extraversion. Although these different
temperamental constructs overlap substantially, there are
subtle differences among them. While these constructs can
all span continua of adaptive to maladaptive functioning,
they vary in the degree to which they aim to assess
more normative (i.e., positive affect) versus pathologic
(i.e., interpersonal surgency) features of temperament or
personality. Relatedly, they maintain slightly different
associations with psychological symptoms. [38,49] Behav-
ioral inhibition, for example, is less strongly correlated with
symptoms of anxiety and depression than neuroticism and
negative affectivity [38]. This is in line with the theoretical
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conceptualization of behavioral inhibition and behavioral
activation as representing basic motivational tendencies in
response to cues of threat and reward that are relatively stable
and independent of symptoms. [10,38] In fact, the authors of
the most commonly used assessment of behavioral inhibition
and activation (BIS/BAS [10];), which is utilized in the
present study, selected language for the measure items that
would facilitate differentiation of fundamental motivational
tendencies from symptoms of anxiety or depression [10,38].
There are also slightly varying associations between the
specific temperament constructs and different psychological
disorders [49]. For example, positive affectivity, an affective
component of temperament, is more strongly (inversely)
associated with unipolar depression than social anxiety,
whereas extraversion, reflecting more of an interpersonal
component of temperament, is more strongly (inversely)
associated with social anxiety than unipolar depression [58].

Although the differences among these temperamental
constructs are important, particularly for measurement con-
siderations, the close conceptual and empirical overlap of these
variables has led many researchers to view them as assessing
largely common processes of temperament. Consistent with
this perspective, we refer to the dimensions of temperament as
neuroticism/behavioral inhibition (N/BI) and extraversion/
behavioral activation (E/BA), reflecting the most commonly
used, stable measures of temperament [6—8,10].

A substantial literature underscores the role of N/BI in
accounting for the onset, overlap, and maintenance of anxiety,
depressive, and related disorders. N/BI is implicated in the full
range of emotional disorders, including depression (DEP),
generalized anxiety disorder (GAD), social anxiety (SOC),
obsessive compulsive disorder (OCD), panic disorder (PD),
and posttraumatic stress disorder (PTSD [6,7,27,41,62]).
Elevated N/BI appears to function as a common, higher
order vulnerability factor that explains a substantial portion of
the covariance and comorbidity among these disorders. In
addition, higher levels of N/BI are associated with decreased
treatment response for several disorders [6]. Overall, these data
suggest that N/BI is important to consider in the context of
emotional disorders, as it impacts etiology, symptomatology,
and treatment.

Although less empirical attention has been paid to the
relationships between E/BA and psychological health,
emerging research suggests this construct may also have
implications for a variety of psychological outcomes
[26,50]. Structural models have indicated that low E/BA is
associated with unipolar depression [12], social anxiety
[63], and agoraphobia [52]. Low E/BA has also been
associated with posttraumatic stress disorder [57], and in
fact, a recent meta-analytic study indicated low E/BA is a
characteristic of most individuals with anxiety or mood
disorders [42]. On the other end of the spectrum, high levels
of E/BA are associated with risk for or diagnoses of bipolar
disorders [32,37]. Together, N/BI and E/BA account for a
large portion of the shared variance across anxiety and mood
disorders [6,43].

Although temperamental and personality factors are often
thought to be “stable, inflexible, and pervasive” [2], there is
increasing evidence that these traits may be responsive to
some treatments. Several naturalistic studies have investi-
gated the malleability of temperament as a function of time
and treatment in samples of patients with emotional
disorders. Brown [6] modeled changes in temperament
variables and symptoms in adults with anxiety and mood
disorders over a period of 2 years, during which time
approximately 76% of the sample received treatment of some
kind (psychotherapy and/or pharmacotherapy). Results
indicated N/BI improved substantially as a result of
treatment, whereas E/BA did not. However, another study
found no discernible effect of treatment on N/Bl or E/BA in a
sample of patients with major depressive disorder who were
followed over an 8-month period in which the majority of
them received some combination of psychological and/or
pharmacological treatment [39]. The contrasting findings of
these two studies highlight the potential variability in
treatment effects on temperament, which may be a result
of different treatment approaches. These results suggest the
need for research into the effects of specific treatments
on temperament.

In fact, research on pharmacological treatments and
temperament suggests that certain therapeutic agents may
differentially modify specific temperament dimensions. For
example, serotonergic medications (i.e., selective serotonin
reuptake inhibitors [SSRIs]) appear to suppress N/BI
(e.g., [25,35]), and to a lesser extent also suppress E/BA
[46]. These effects may be due to serotonergic-induced
decreases in amgydalal reactivity in response to threat
cues and blockage of dopaminergic neurotransmission
prefrontal cortex regions [54]. Conversely, catecholaminergic
(i.e., noradrenergic/dopaminergic) drugs appear to preferen-
tially enhance E/BA [46,56] through increases in noadrenergic
and dopaminergic neurotransmission in mesolimbic reward
circuits [54]. These results further suggest that specific
treatment approaches have the potential to produce differential
effects on dimensions of temperament.

However, few studies have investigated changes in
temperament in response to specific psychological treat-
ments. Rapee, Kennedy, Ingram, Edwards & Sweeney [51]
developed a parent-focused, cognitive-behavioral prevention
program for preschool-age children with elevated N/BI. In an
initial randomized-controlled trial, results revealed no
differences in temperamental change in the intervention
versus control group [51]. But in a subsequent investigation
using a sample of children with higher levels of N/BI and a
more intensive program structure, the intervention signifi-
cantly reduced N/BI [40].

Among adults with major depressive disorder, Tang et al.
[55] investigated the effect of pharmacological treatment
with paroxetine (an SSRI), cognitive therapy (CT), or
placebo on symptoms of depression, N/BI, and E/BA.
Patients taking paroxetine, compared to those taking
placebo, demonstrated greater changes in N/BI and E/BA,
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even when controlling for changes in depressive symptoms.
In contrast, although CT resulted in greater change in N/Bl and
E/BA than placebo, after controlling for depressive symptom
change, this difference was only significant for E/BA.
Together, these results indicate that temperamental variables
can be modified as a result of SSRI or CT interventions,
and that corresponding changes may be independent from
symptom functioning.

One psychological treatment that may be relevant in a
more systematic exploration of how psychotherapeutic
components impact temperament dimensions is the Unified
Protocol for Transdiagnostic Treatment of Emotional Disor-
ders (UP [4]). The UP is a cognitive—behavioral intervention
developed to address core temperamental processes in
emotional disorders; as such, it is suited to treat a broad
range of anxiety, mood, and related disorders, and accom-
panying comorbid conditions. Specifically, this treatment
aims to address maladaptive emotion response tendencies
that contribute to both N/BI and E/BA, and is based on the
notion that individuals’ reactions to their emotions influence
the frequency and intensity of their future emotions and
emotion response tendencies. The UP treatment consists of
five core treatment modules that directly target maladaptive
reactions to the experience of emotions. Several modules
provide skills for relating more adaptively to emotional
experiences including: increasing present-focused awareness
and acceptance of all emotions (both negative and positive)
perceived as uncomfortable, enhancing cognitive flexibility
regarding the meanings and consequences of emotions, and
reducing emotional avoidance behaviors. Other modules
facilitate the extinction of anxiety and distress to emotional
experience through interoceptive and in vivo exposure
exercises, giving patients the opportunity to practice
tolerating emotions using the range of skills acquired during
earlier modules. While the UP addresses fundamental
characteristics of N/BI and E/BA, there may be certain facets
of these temperaments that are not explicitly addressed, such
as well-being and social connectedness components of E/BA.

While the efficacy of the UP in treating anxiety and
comorbid disorders has been evaluated in several
preliminary studies [18,22] and a large, ongoing
randomized-controlled trial, the current study examines
whether the UP indeed produces improvements in N/BI
and E/BA. We hypothesized that there would be
decreases in N/BI and increases in E/BA as a function
of participation in the UP as compared with a waitlist
control. An additional goal of this study was to assess
whether changes in temperamental variables are related to
improvements in treatment outcomes. Based on research
described above (e.g., [6,12,58]), we hypothesized that
decreases in N/BI would be related to decreased anxiety and
depressive symptoms, and that increases in E/BA would be
primarily associated with decreased depression, and to a
lesser extent, with decreased anxiety. We also expected that
decreased N/BI and increased E/BA would predict improved
functional impairment and quality of life.

1. Method
1.1. Participants

Data were derived from a randomized controlled trial of
the UP compared with a waitlist control (see [22]). A total
sample of N = 37 participants were recruited from individ-
uals seeking treatment at the Center for Anxiety and Related
Disorders at Boston University (CARD). Inclusion criteria
were: (a) a principal (most severe) anxiety disorder diagnosis,
determined by the Anxiety Disorders Interview Schedule for
DSM-1V — Lifetime Version (ADIS-IV-L; [17]), (b) able to
provide informed consent, (c) able to attend all study-related
appointments, (d) over the age of 18, (e) fluency in English.
Participants were excluded if they presented with a condition
necessitating immediate alternative treatment or co-existing
treatment that may have interfered with the study treatment,
or had undergone a recent, adequate course of CBT (defined
as 8 or more sessions).

Principal anxiety disorder diagnoses in the sample were
social anxiety disorder (n = §8), obsessive compulsive
disorder (n = 8), panic disorder with agoraphobia (n = 8),
generalized anxiety disorder (n = 7), anxiety disorder NOS
(n = 2), and posttraumatic stress disorder (n = 1). Three
participants received co-principal diagnoses (principal
diagnoses of equal severity); the average total number of
diagnoses was 2.16 (SD = 1.19). Among the sample, nine
patients were diagnosed with comorbid depression (MDD,
depressive disorder NOS or dysthymia). Participants were,
on average, 29.67 years of age (SD = 9.43); 40.5% (n = 15)
were male and 94.6% (n = 35) were Caucasian. Participants
were randomized to either an immediate-treatment (n = 26)
or delayed-treatment following a 16-week wait-list (n = 11).
For information regarding attrition, see Farchione et al. [22].
All analyses in the present study are based on the intent-to-
treat sample (N = 37).

1.2. Measures

1.2.1. Anxiety Disorders Interview Schedule for DSM-IV:
Lifetime Version

(ADIS— IV-L; [17]). Intake diagnoses were assessed
using the ADIS— IV-L, a semi-structured interview
designed to ascertain reliable diagnosis of the DSM-IV
anxiety, mood, somatoform, and substance use disorders. All
clinical interviewers were required to complete a rigorous
training and certification process in use of this instrument
prior to conducting assessments. The ADIS-IV-L has shown
excellent inter-rater reliability in previous research [6].

1.2.2. Behavioral Inhibition and Behavioral Activation Scales

(BIS/BAS; [10]). Levels of N/BI and E/BA were assessed
using the BIS/BAS, a 20-item self-report measure. These
scales were designed to assess two temperaments identified
in Gray’s [30] biobehavioral theory of emotion, namely
behavioral inhibition and behavioral activation. Seven BIS
subscale items tap into individuals’ emotional responses to
impending negative events (e.g., “I feel worried when I think
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I have done poorly at something important”). Thirteen BAS
items assess individuals’ behavioral and emotional responses
to potentially positive events (e.g., “When I get something I
want, I feel excited or energized”). Participants are asked to
respond to each item using a 4-point Likert scale ranging
from 1 (quite untrue of you) to 4 (quite true of you).
Empirically, the BIS/BAS exhibit stronger associations with
other measures of temperament (i.e., neuroticism/negative
affectivity and extraversion/positive affectivity, respective-
ly) than with measures of anxiety or depressive disorder
constructs, suggesting they have good convergent and
discriminant validity as indicators of temperament [§].
Additionally, the BIS/BAS have demonstrated good reli-
ability in a large sample of individuals with emotional
disorders (o = .73 to .92; [8]).

1.2.3. Hamilton Anxiety Rating Scale

(HAM-A; [33]). The HAM-A, administered with the
Structured Interview Guide for the Hamilton Anxiety Rating
Scale (SIGH-A; [53]), was used to measure general
symptoms of anxiety. The SIGH-A has shown excellent
inter-rater reliability (» = .99), test-retest reliability (» = .89),
and internal consistency (a = .82; [53]).

1.2.4. Hamilton Depression Rating Scale

(HAM-D; [34]). The HAM-D, administered with the
Structured Interview Guide for the Hamilton Depression
Ratings Scale (SIGH-D; [59]), assessed general depressive
symptoms. The SIGH-D has evidenced good reliability in
previous studies (r = .82; [59]).

1.2.5. Quality of Life Inventory

(QOLI; [23]). The QOLI is a 32-item measure of life
satisfaction, well-being, and positive mental health. This
scale assesses life satisfaction among 16 domains, and also
generates a global QOL score (equal to the sum of individual
satisfaction ratings, weighted by their importance to the
individual). The QOLI demonstrated high internal consis-
tency and l-month test-retest reliability in a detailed
psychometric study of three clinical and three nonclinical
samples (all >0.75; [24]). Research also indicates that the
QOLI accurately measures subjective QOL in patients with
anxiety and depressive disorders [24,28].

1.2.6. Work and Social Adjustment Scales

(WSAS-C; [48]). The clinician-rated version of the Work
and Social Adjustment Scale was used to measure overall
functioning. The WSAS quantifies the interference caused
by patients’ symptoms in work, home management, private
leisure, social leisure, and family relationships. This measure
has shown sensitivity to disorder severity and change related
to treatment and acceptable internal consistency in previous
research (a = .70 — 94; [45,48]).

1.3. Procedure

The Boston University Institutional Review Board
approved all study procedures and all participants provided

informed consent. Independent evaluators, blind to treatment
condition, administered diagnostic clinical interviews focus-
ing on the current symptomatology of disorders identified at
the intake assessment. In the immediate-treatment condition,
assessments were conducted at pre-treatment, post-
treatment, and at a 6-month follow-up (6MFU) time point.
In the delayed-treatment condition, participants were
assessed pre- and post- 16-week waitlist; for between-
condition analyses, the post-waitlist assessment was used as
the baseline assessment for the delayed-treatment group. At
the end of the 16-week waitlist, delayed-treatment partici-
pants immediately received the UP treatment protocol;
additional assessments were then conducted at both post-
treatment and 6MFU time points.

In the present study, the UP was administered according
to a manual [4]. The four study therapists included one
licensed doctoral-level psychologist with seven years of
experience and three doctoral students with two to four years
of experience. Adherence to the treatment was closely
monitored during the trial through supervision. Maximum
treatment duration was 18 one-hour sessions, with patients
completing an average of 15.26 sessions of treatment (SD =
4.60; [22]).

2. Results
2.1. The Effects of the Unified Protocol on Temperament

2.1.1. Between-Conditions

Hedges’ g effect sizes, adjusted for a small sample, were
utilized to compare the magnitude of the differences in pre- and
post-treatment temperament levels between conditions. As
hypothesized, the treatment group (n = 26) exhibited greater
decreases in N/BI and increases in E/BA from pre- to post-
treatment than the waitlist control group (n = 11; see Figs. 1
and 2), and these differences were associated with small effect
sizes (see Table 1; [14] proposed an effect size of 0.2—0.3 is
“small,” 0.5 is “medium,” and 0.8 and higher is “large”). These
effects were not statistically significant in the present sample.
Although the treatment group showed lower N/BI (g = 0.33,
95% CI [—0.42, 1.08]) and higher E/BA (g = —0.72, 95% CI
[—1.48, 0.04]) at post-treatment than the waitlist group, slightly
higher N/BI (g = 0.09, 95% CI [-0.38, 1.04]) and moderately
lower E/BA (g = —0.42,95% CI[—1.43, —0.01]) in the waitlist
group at pre-treatment contributed to less comparative change
between groups from pre- to post-treatment.

2.1.2. Within-Treatment

Next, intraindividual changes in temperament were
examined for a combined group of participants (n = 35)
that included both those randomized to immediate treatment
(n =26), as well as waitlist patients who completed the
delayed treatment condition following the waitlist phase
(n =9, as 2 participants from the initial 11 in the waitlist
condition did not participate in the delayed treatment phase).
Standardized Mean Gain effect sizes (ESsg) were used to
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Fig. 1. Mean BIS scores at pre- and post-treatment in the treatment (UP) and
waitlist control (WLC) groups. The possible total score range on the BIS
measure is 7-28.

assess the magnitude of within-participant changes in
temperament during treatment. ESsg measures changes in
mean scores on a variable over time following a standardized
metric, which allows for comparison of change across
different outcome variables. As hypothesized, patients
receiving treatment with the UP experienced significant
decreases in N/BI and increases in E/BA from pre- to post-
treatment (see Table 2). Effect sizes for decreases in N/BI
(ESsg = 0.51, 95% CI [0.24, 0.78]) and increases in E/BA
(ESsg = —0.53, 95% CI [-0.82, —0.24]) were both in the
moderate range. Contrary to expectations, levels of N/BI and
E/BA did not continue to improve between post-treatment
and 6MFU. Rather, results revealed small, non-significant
increases in N/BI (ESsg = —0.10, 95% CI [-0.35, 0.15]) and
small, significant decreases in E/BA (ESsg = 0.28, 95% CI
[0.07, 0.49]) during this time.

2.2. Relationships Between Temperament and
Treatment QOutcomes

We next utilized multivariate regression to examine the
associations between N/BI and E/BA and the specified
treatment outcome variables at post-treatment and 6MFU.
Results indicated that the dimensions of temperament were
associated with both shared and distinct treatment outcomes.
Consistent with hypotheses, at post-treatment, N/BI was

49
45
41
37 1
33 1 —(p

29 4 WLC
25
21 1
17
13

Pre-Treatment Post-Treatment

Fig. 2. Mean BAS scores at pre- and post-treatment in the treatment (UP) and
waitlist control (WLC) groups. The possible total score range on the BAS
measure is 13-52.

significantly associated with anxiety (b = .411, p =.023,
95% CI [0.097, 1.23]) and depression (b = .484, p = .005,
95% CI [0.24, 1.21]) such that lower N/BI at post-treatment
was associated with lower levels of anxiety and depressive
symptoms. These relationships remained significant after
accounting for the influence of post-treatment E/BA. E/BA
was significantly associated with depressive (b = —.326,
p =.049,95% CI[-0.67,—-0.00]) but not anxiety (b = —.260,
p =.139,95% CI [-0.68, 0.10]) symptoms. Separately N/BI
and E/BA accounted for 24.6% and 11.8%, respectively, of
the total variance in post-treatment depressive symptoms,
while together the temperament predictors explained 35.2%
of such variance. E/BA was not a significant predictor
of anxiety symptoms at post-treatment either with or without
N/BI included as a covariate. N/BI and E/BA together
accounted for 24.4% of the total variance in post-treatment
anxiety symptoms, and independently explained 17.7% and
7.6% of total variance, respectively.

With regard to broader treatment outcomes, higher E/BA,
but not lower N/BI, was associated with higher quality of life
at post-treatment (b = .446, p = .014, 95% CI [0.03, 0.22];
b=-293, p=.095, 95% CI [-0.26, 0.02], respectively).
Combined N/BI and E/BA contributed to 29% of the total
variance in post-treatment quality of life; separately these
predictors accounted for 9.2% and 20.5%, respectively, of
such variance. Neither N/BI nor E/BA was a significant
predictor of functional impairment at post-treatment (b =
115, p = 545, 95% CI [-0.45, 0.83]; b = —.255, p = .186,
95% CI [-0.73, 0.15], respectively).

At the 6MFU assessment, most of the post-treatment
associations between dimensions of temperament and
treatment outcomes remained the same as at post-treatment,
although there were a few notable changes. Lower N/BI
remained a significant predictor of lower anxiety (b = .404,
p =.026, 95% CI [0.08, 1.14]) and depressive (b = .379,
p =.044, 95% CI [0.07, 1.09]) symptoms. Higher E/BA
exhibited stronger associations with lower anxiety symptoms
(b=-.431,p=.018,95% CI [-0.71, —0.07]) and a weaker
association with lower depressive symptoms (b = —.353,
p =.06,95% CI [-0.63, 0.01]) at the 6MFU compared with
post-treatment, although these changes were not significant-
ly different based on 95% confidence intervals. Indepen-
dently N/BI and E/BA accounted for 13.1% and 15.3%,
respectively, of the total variance in anxiety symptoms at
6MFU; together they explained 31.5% of such variance.
Separately, N/BI and E/BA contributed 11.9% and 10%,
respectively, of the total variance in depressive symptoms at
6MFU, while combined they accounted for 24.2%
of variance.

At the 6MFU, higher E/BA, but not lower N/BI, was
uniquely associated with higher quality of life (b = .635,
p =.000, 95% CI [0.09, 0.28]; b =—.201, p = 211, 95%
CI [-0.25, 0.06], respectively), which was similar to the
results at post-treatment. N/BI and E/BA independently
accounted for 1.9% and 37.8%, respectively, of the total
variance in quality of life at 6MFU; together these predictors
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Table 1
Between-condition descriptive statistics and effect sizes (Hedges’ g).

Unified Protocol Waitlist Control Between Condition Confidence Interval g

Effect Size
n Mean SD n Mean SD Hedges’ g SEg LL UL

Pre-treatment BIS 26 24.15 3.41 11 24.46 2.16 0.09 0.36 —-0.38 1.04
Post-treatment BIS 22 22.32 4.15 10 23.60 2.80 0.33 0.38 —0.42 1.08
Pre-treatment BAS 26 38.09 6.55 11 35.18 7.18 —0.42 0.36 —1.43 —0.01
Post-treatment BAS 22 40.27 5.78 10 35.40 8.13 -0.72 0.39 —1.48 0.04

Positive effect sizes denote higher scores in the waitlist condition; negative effect sizes denote higher scores in the UP condition. BIS = Behavioral Inhibition

Scale; BAS = Behavioral Activation Scale.

explained 41.9% of such variance. Notably, both lower N/BI
and higher E/BA were associated with lower functional
impairment at the 6MFU (b = .499, p = .005, 95% CI [0.21,
1.08]; b =-.413, p=.017, 95% CI [-0.58, —0.06],
respectively). N/BI and E/BA together explained 37.9% of
the total variance in functional impairment outcomes at the
6MFU; separately N/BI and E/BA accounted for 21% and
13.3%, respectively, of such variance.

3. Discussion

Previous research investigating the effects of psycholog-
ical treatments for emotional disorders on dimensions of
temperament in adults has not featured interventions that
have been designed to target core temperamental dimensions.
The present results provide preliminary insights into the
malleability of temperament in response to treatment with the
UP [4], a CBT intervention focused on core temperamental
processes, and the impact of changes in temperament on other
important treatment outcome variables.

3.1. Treatment-related Changes in Temperament

Between-group comparisons revealed greater decreases in
N/BI and increases in E/BA at post-treatment in the UP
treatment versus waitlist group, although these were associated
with small, non-significant effect sizes. Within-participants
analyses indicated that, on average, patients receiving
treatment achieved moderate decreases in N/BI and increases
in E/BA from pre- to post-treatment. Patients exhibited slight
losses in such gains between post-treatment and the 6MFU,
especially for E/BA. These results suggest that treatment
with the UP facilitates improvement in both N/BI and E/BA
temperaments, with more stable change shown in N/BIL.
Although N/BI and E/BA are generally believed to

Table 2

include a moderate degree of mood-state distortion
(i.e., conflation of “true” temperamental variance with
state dependent variance influenced by current mood or
distress [11]), results from a recent study suggest that
these measures primarily capture true temperamental
variance even in individuals with emotional disorders
[49]. Thus, although the temperamental changes observed
in the present study are small to moderate in magnitude,
Naragon-Gainey et al.’s findings suggest that these
changes may reflect a substantial degree of actual change
in temperament versus solely a reduction in state levels of
distress. Nevertheless, it will be important for larger,
similar studies in the future to partial out state variance,
and evaluate this hypothesis empirically given inconsis-
tencies in the previous literature (e.g., [11,49]). It will
also be crucial to conduct more robust and fine-grained
analyses of the temperamental changes occurring over the
follow-up period. It was somewhat surprising that the
post-treatment changes in N/BI and E/BA were not
maintained at the 6MFU; however, it is unclear whether
this was an artifact of the small sample, or whether there
are other reasons for the slight loss in gains. One
hypothesis is that producing durable changes in temper-
ament will require a greater number of treatment sessions
than the standard courses of CBT (i.e., 12- 18 sessions).
But more research is needed. In summary, the present
findings provide general support for the hypothesis that
temperamental constructs can be targeted and modified
within treatment, and specifically within a psychological
treatment framework.

Although the present results are preliminary, they have
important implications for anxiety and depressive disorder
treatment research. To our knowledge, no previous studies
have investigated psychological treatments specifically de-
signed to address temperament-based risk factors in anxious

Within-treatment descriptive statistics and effects sizes (estimated standardized gain ESsg).

Pre-treatment Post-treatment

6-month follow-up

Pre-Post Effect Size Post-FU Effect Size

N Mean SD N  Mean SD N  Mean ESsg SEsg LL UL ESsg SEsg LL UL
BIS 36 24.00 323 29 22,14 381 27 2230 0.51 0.14 0.24 0.78 —-0.10 0.13 -035 0.15
BAS 36 3735 701 29 3993 555 27 3841 -0.53  0.15 -0.82 024 028  0.11 0.07  0.49

Positive effect sizes denote decreases in scores; negative effect sizes denote increases. BIS = Behavioral Inhibition Scale; BAS = Behavioral Activation Scale.
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adults. This study suggests that the UP, a psychological
treatment that targets core processes of temperament, may
facilitate beneficial changes in two dimensions of tempera-
ment, which in turn are associated with improvements in a
range of treatment outcomes.

As temperament is considered a key vulnerability factor
for the development of emotional disorders, the ability to
therapeutically modify temperament has the potential not
only to ameliorate current symptoms, but also to decrease
susceptibility to future episodes of disorder. Furthermore,
although the present study involved patients diagnosed with
current anxiety disorders, our findings in conjunction with
prospective data identifying elevated N/BI as a risk factor for
subsequent emotional disorders (e.g., [37,61]) support the
need for early interventions aimed at decreasing vulnerabil-
ity in at-risk individuals. Of course, further systematic
research is necessary to confirm these hypotheses.

3.2. Effects of Changes in Temperament on
Treatment Outcomes

Treatment-related changes in temperament dimensions
were associated with a number of important outcomes at
post-treatment and 6MFU. Consistent with predictions,
lower N/BI was associated with significantly lower anxiety
and depressive symptoms at post-treatment and 6MFU.
Although N/BI was not a significant predictor of functional
impairment at post-treatment, it was at 6MFU. Counter to
predictions, N/BI was not associated with quality of life at
either post-treatment or 6MFU. It may be that by these time-
points following treatment, N/BI had declined to a level in
which it was not substantially impacting quality of life,
whereas at higher levels earlier in the course of illness it may
have exerted a more direct, negative effect on quality of life.
This interpretation may be consistent with research suggest-
ing that N/BI is minimally, if at all, inversely correlated with
positive outcomes except when it reaches higher levels
where it appears to inhibit positive emotion [60].

Based on prior research supporting a specific association
between E/BA and depression, and to a lesser extent also
between E/BA and social anxiety [6,7,58], we expected that
increases in E/BA would be associated most strongly with
lower depressive symptoms. With regard to this hypothesis,
our data yielded mixed findings. At post-treatment, higher
E/BA was associated with lower depressive but not anxiety
symptoms, while, at 6MFU, higher E/BA was associated
with lower anxiety but not depressive symptoms. Similarly,
E/BA was not significantly associated with functional
impairment at post-treatment, but was at 6MFU. The
relatively small sample size of the study may have
contributed to these variations, and therefore it will be
important to examine these associations within a larger
sample in future research.

The specific effects of E/BA on quality of life are also
noteworthy. Higher E/BA was associated with higher quality
of life at both post-treatment and 6MFU, and contributed to a

large portion of the variance (20.5%-37.8%) in quality of life
outcomes. These findings suggest that E/BA deserves greater
exploration as a possible treatment target for improving
quality of life. This is consistent with the theory that higher
E/BA confers a specific sensitivity to rewards (BI to threat)
tha/BI to threat) that promotes pursuit of positive goals and
increases the frequency of positive emotions [31,44].
Extensive findings in the personality literature support this
theory, showing that higher E/BA reliably predicts greater
quality of life and well-being across individuals and life
contexts [15,16]. Nevertheless, there is minimal research
examining E/BA as a mediator of quality of life in the
context of treatment, which seems a promising avenue for
investigation. These results in combination with the finding
that N/BI was not associated with quality of life at post-
treatment or follow-up in the present study further suggest
the unique role of E/BA with regard to improving quality
of life.

The present findings may be important to consider when
conducting future clinical studies given that previous
treatment research has focused primarily on the relationship
between E/BA and depression, but not with anxiety,
functional impairment, and quality of life. Greater attention
to E/BA-related processes, including positive emotions,
sociability, and approach behaviors, may incrementally
enhance acute and long-term treatment outcomes in anxiety
and mood disorders [9,19], and these preliminary findings
support such a hypothesis.

3.3. Limitations and Future Directions

This study has several limitations that will be important to
address in future research. For one, the study’s small sample
size limits the precision of the reported effect sizes. A larger
study with greater statistical power is needed to obtain more
precise estimates of the effects of treatment on temperamen-
tal variables. In addition, the small sample size and limited
number of assessment time-points did not allow us to control
for potential bidirectional effects between changes in
symptoms and temperaments. However, notably, results
from Naragon-Gainey et al.’s [49] recent study provide
empirical support for our conceptualization that there is a
primary effect of temperamental changes on symptom
improvement (i.e., pathoplastic model) rather than vice
versa. Nevertheless, future research entailing modeling of
interactions between symptoms and temperament variables
during and following treatment is needed to evaluate the
precise directional effects.

Despite these important limitations, the present study
marks the first evaluation of the effects of a psychological
treatment targeting dimensions of temperament in adults
with emotional disorders. The results of this preliminary
study indicate that even in a small sample the UP may exert
meaningful effects on temperamental dimensions and that
these effects are associated with a range of beneficial
treatment outcomes. These findings support the need for
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future research to further evaluate the effects of tempera-
ment-focused interventions on temperamental variables and
treatment outcomes.
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