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Worry is a central feature of generalized anxiety disorder (GAD). Although worry is related to
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might impact reactions to worry episodes. The current study examined the level and variability
of anxiety and controllability during high worry periods and positive experiences in GAD.
Moreover, it investigated the influence of worry and positive experiences on later anxiety and
perceived controllability within-persons. Finally, it examined change in anxiety level from
previous to current episodes depending on previous episodes type. In the current study, 49
individuals with GAD (514 observations) registered their worry and positive episodes (i.e.,
episodes in which they had positive experiences) and reported on several variables during
these episodes (i.e., anxiety and controllability of episodes and episode duration) using
smartphone-based ecological momentary assessment for 7 days. Results show anxiety and
controllability differed by episode type (higher anxiety, lower controllability in worry episodes,
and the opposite in positive episodes), and notable within-person variability in anxiety and
controllability in both episode types. The time-lagged multilevel models showed episode type
did not predict later anxiety during either episode type, although previous anxiety predicted
current anxiety in worry episodes (but not positive episodes). Moreover, worry episodes did
predict later controllability in worry episodes (but not positive episodes) and previous
controllability predicted current controllability in both episode types. Furthermore, we obtained
the increase in anxiety from t,_; to t, in a current worry episode to be significantly smaller when
preceded by a worry (vs. positive) episode. Likewise, the reduction in anxiety from ,_; to t, in
a current positive episode was significantly larger when preceded by a worry (vs. positive)
episode. The novel findings in the current study that perceptions of controllability and anxiety
vary within individuals with GAD, that greater controllability is experienced in positive episodes
than worry episodes, and that worry may confer a sense of controllability at a later time could
be seen as important contributions to the GAD literature.

Keywords: worry episodes, positive episodes, anxiety, uncontrollability, event-based ecological momentary
assessment, generalized anxiety disorder
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INTRODUCTION

Traditionally, clinical assessment has focused on symptoms,
deficits, and disorders. However, there have been some attempts
to incorporate individuals’ positive factors into the assessment
and treatment of mental disorders (e.g., Gelso and Woodhouse,
2003; Seligman and Peterson, 2003; Duckworth et al., 2005;
Rashid and Ostermann, 2009; Scheel et al., 2013). The current
study explores how individuals with generalized anxiety disorder
(GAD) react to worry and positive episodes (i.e., episodes in
which they had positive experiences) in their daily life and
how these episodes impact each other within-person.

Excessive worry is one of the main GAD diagnostic criteria
(DSM-5; American Psychiatric Association, 2013). Worry is a
type of repetitive negative thinking (Ehring and Watkins, 2008;
Wahl et al., 2019), defined as a relatively uncontrollable chain
of primarily verbal-linguistic thoughts about uncertain events
with the potential for future negative outcome (Borkovec, 1994).
In a recent meta-analysis (k=138) of both cross-sectional and
longitudinal studies, worry has been found to be strongly
associated with negative affect (e.g., anxiety and general distress;
r=0.55, p<0.001) and moderately associated with low positive
affect and wellbeing (r=—0.23, p<0.001) in various populations,
including individuals with GAD (Visld et al, in review).
Moreover, few experimental studies found worry induction to
increase self-reported anxiety and depression in individuals
with GAD (e.g., Llera and Newman, 2010, 2014). Using intensive-
longitudinal designs, weekly worry predicted weekly negative
emotions in healthy adolescents (Dickson et al., 2012) and a
subclinical sample of students (Crouch et al., 2017). In a more
recent study, Newman et al. (2019) investigated worry in GAD
individuals using a time-based ecological momentary assessment
(EMA) with 10 prompts per day for 8days and found higher
worry duration and negative thought valence to predict feeling
concurrently (but not sustained 1h later) keyed up (Newman
et al., 2019). Whereas worry is a central process in GAD that
maintains anxiety and psychological distress, there is a claim
for future research to better understand the factors that contribute
to maintaining or diminishing the anxiety across worry episodes
(e.g., Newman and Przeworski, 2018; Newman et al., 2019).

The Contrast Avoidance model of GAD (CAM; Newman
and Llera, 2011; Llera and Newman, 2014) suggests that worry
serves the purpose of limiting reactivity to abrupt changes in
emotional states, such as switching from a neutral or positive
emotion to a negative emotion. Specifically, CAM posits that
the main symptom of GAD, i.e., worry, has the role to avoid
negative contrasts (i.e., shifts from positive to negative emotions)
and to increase the probability of positive contrasts (i.e., shifts
from negative to positive emotions) in order to maintain
constant negative affect levels. Therefore, worry is used to
increase and maintain anxiety, particularly after a positive state
(generated by a positive experience or event) that is vulnerable
to shifts. For those with GAD, the positive emotions or low
anxiety in a positive episode are experienced as vulnerable to
later emotional shifts. Worry reduces this vulnerability by
creating anxious feelings, lessening, or stopping the positive
emotional carry-over from prior positive events.

Although worry episodes are present to some degree in all
individuals, the uncontrollability of these episodes seems to
distinguish worry in individuals with GAD from worry in
other anxiety disorders (Hoyer et al., 2001; Wells and Carter,
2001), subsyndromal worry (Wetherell et al., 2003; Ruscio and
Borkovec, 2004; Hirsch et al., 2013), and normal worry (Abel
and Borkovec, 1995; Hoyer et al., 2001; Wells and Carter,
2001; Wetherell et al., 2003). Moreover, some studies found
inability to control worry to be the only distinct phenomenon
among persons with GAD compared to others (Craske et al.,
1989; Ruscio and Borkovec, 2004). Additionally, worry
uncontrollability has been shown to contribute to the validity
of GAD diagnosis, even after controlling for worry excessiveness
(Hallion and Ruscio, 2013). In several longitudinal studies,
uncontrollability beliefs predicted daily worry, above and beyond
intolerance of uncertainty and trait worry (Thielsch et al,
2015). Furthermore, changes in uncontrollability beliefs across
treatment predicted concurrent changes in repetitive negative
thinking (McEvoy et al, 2015). In a randomized-controlled
trial comparing two ecological momentary interventions for
GAD, higher uncontrollability beliefs predicted worse treatment
outcome (LaFreniere and Newman, 2019). Taken together,
although the belief in the need for control is a central feature
of anxiety disorders in general (Rapee et al, 1996; Mineka
and Zinbarg, 2006), the belief that worry episodes are
uncontrollable is a key feature of individuals with GAD, with
some indications that decreasing this belief might reduce worry
in individuals with GAD.

Although individuals with GAD might find it hard to control
their worries, they might, at the same time, hold the belief
that worry is helpful (Dugas et al., 1998) in avoiding negative
emotional contrast (Newman and Llera, 2011). This might give
those with GAD a sense of high controllability over worry
episodes and their associated emotional reactions. Positive
experiences (accompanied by positive emotions and/or low
anxiety), on the other side, could offer individuals with GAD
the feeling that they have less control, since there is a high
probability of negative contrasts. Indeed, for individuals with
GAD, the positive emotions in a positive episode (or low
anxiety) are experienced as vulnerability to later emotional
shifts (Newman and Llera, 2011).

Although clinical assessment is mainly focused on identifying
symptoms, some research has suggested incorporating an
assessment on individuals’ strength, ie., what strengths does
the individual bring to deal effectively with his or her problems
in daily life, e.g., positive experiences, thinking (e.g., hope and
positive expectations), and emotions (Fredrickson, 2001; Seligman
and Peterson, 2003; Duckworth et al., 2005; Rashid and
Ostermann, 2009; Scheel et al., 2013). From a strength-based
assessment perspective, anxiety disorders and implicitly GAD
might not only represent worrying, feeling restless, and lacking
focus, but also it could be a lack of purposeful goals and
actions that consume individuals’ resources (Seligman and
Peterson, 2003; Cheavens et al., 2006; Grawe, 2006; Rashid
and Ostermann, 2009; Fliuckiger et al., 2014). The tendency
of individuals with GAD to prevent negative outcomes could,
however, be seen as a very purposeful goal (Newman and

Frontiers in Psychology | www.frontiersin.org

October 2021 | Volume 12 | Article 722881


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Visld et al.

Worry and Positive Episodes in GAD

Llera, 2011). Nevertheless, such prevention goals are usually
different from approach and promotion goals, e.g., how to
avoid danger vs. how to engage in rewarding activities and
fulfill ideas and hopes (Higgins, 1998; Strauman et al., 2015).
Moreover, the broaden-and-build theory (Fredrickson, 2001)
posits that positive emotions (that accompany positive experiences
or events) may foster the activation of personal strengths and
resources in individuals that might benefit their overall mood
(e.g., increase positive emotions and/or decrease anxiety).

In spite of some lasting theoretical considerations and some
attempts to integrate patient strengths into the assessment and
treatment of mental disorders (e.g., Fredrickson, 2001; Gelso
and Woodhouse, 2003; Seligman and Peterson, 2003; Cheavens
et al.,, 2006; Rashid and Ostermann, 2009; Scheel et al., 2013),
there is limited empirical research exploring the role positive
experiences might have in diminishing symptoms. Experimental
research generally found depressed individuals to be less reactive
to positive stimuli than nondepressed individuals (e.g., Bylsma
et al., 2008; Dichter, 2010). However, in EMA studies, depressed
individuals reported larger increases in positive affect (Peeters
et al., 2003; Khazanov et al,, 2019) and larger declines in negative
affect (Peeters et al., 2003; Bylsma et al., 2011; Thompson et al,,
2012; Khazanov et al, 2019) than nondepressed individuals
following positive events in their daily lives. In individuals with
GAD, just one study examined the influence of positive experiences
using EMA on affect and did not find such a strong “brightening
effect” in those with GAD as in those with major depression
(Khazanov et al., 2019). In this study, major depression severity
was a stronger predictor of “brightening” than GAD severity
(Khazanov et al., 2019). Therefore, given the tendency of individuals
with GAD to worry in order to avoid negative contrasts in
emotions and to increase the probability of positive contrasts,
investigating how they react to positive experiences in the moment
and the influence these positive experiences have on later anxiety
and controllability might have important theoretical and
clinical implications.

Studies have revealed significant discrepancies between real-
time assessments and retrospective self-reports of mood,
symptoms, and behaviors across a range of clinical problems
(Solhan et al., 2009; Moore et al, 2016). In a recent study
using both retrospective self-reports and time-based EMA,
Mathersul and Ruscio (2020) showed that GAD severity was
associated with negative memory biases, i.e., individuals with
GAD remembered past episodes as more negative than they
actually reported them in the EMA. Therefore, EMA might
be a complementary assessment approach for investigating
intraindividual processes over time within-person in general
(Bolger et al.,, 2003; Hamaker, 2012; Fisher and Bosley, 2020)
and in GAD more specifically (Newman and Przeworski, 2018).
As presented above, there is some research in GAD using
intensive-longitudinal designs with time-based assessment of
worry and negative affect (Newman et al., 2019) and emotional
reactions to positive experiences (Khazanov et al., 2019). While
time-based designs are usually used to capture some clinical
phenomena that vary continuously, for example, mood, interest
in particular events or episodes, e.g., worry episodes, are usually
captured using event-based assessment, in which assessments

are triggered by the occurrence of a predefined event of interest
for the investigator (Shiffman et al., 2008).

The Current Study

The present study used event-based (participant-initiated) EMA
for 7 days to examine worry and positive episodes experienced
by individuals with GAD in their daily life, before starting
therapy. First, we aimed to investigate whether individuals with
GAD experience their worry episodes with more anxiety and
less controllability than their positive episodes in the moment.

Second, we aimed to investigate at the within-person level
whether the type and level of the previous episode (f,_,) predict
anxiety and controllability level in the current episode (t).
Based on the assumptions of the CAM (Newman and Llera,
2011; worry is stopping or lessening the positive emotional
carry-over from prior positive events), we expected previous
episode type will not predict later anxiety during either current
episode type. The investigation of previous episode type predicting
current controllability was exploratory (since no worry model
makes an explicit assumption about perceived controllability).
Moreover, we expect previous episode severity will predict
severity in the next episode.

Third, we investigated whether the change in anxiety level
from a previous episode to a current episode (f,_, ->t,) is predicted
by the type of the previous episode. Therefore, we investigated
as: (a) whether the increase in anxiety from #_, to f, in a
current worry episode is significantly smaller when preceded by
a worry (vs. positive) episode and (b) whether the reduction
in anxiety from t,_, to t, in a current positive episode is significantly
larger when preceded by a worry (vs. positive) episode.

MATERIALS AND METHODS

Participants

The participants included in this study were individuals with GAD
that were selected to take part later in a randomized-controlled
trial conducted at the University of Zurich. The GAD diagnosis
and its core symptomatology were identified by trained interviewers
according to the German structured interview section for DSM-5
(DIPS, Margraf et al, 2017) by trained and supervised interns
with at least a Bachelor’s degree in Clinical Psychology. Patients
were only included in the study if all three evaluations (self-
evaluation, phone screening, and structured interview) agreed on
a GAD diagnosis. Interrater agreement of the GAD diagnoses
of structured interview was 95%; in the few cases of disagreement,
the participants were excluded from the study. The primary aim
of the trial was to investigate the enduring efficacy of cognitive-
behavioral therapy for GAD (Fliickiger et al., 2021 Clinical trial
registration: ClinicalTrials.gov #NCT03079336). Inclusion criteria
were as: (1) meeting Diagnostic and Statistical Manual of Mental
Disorders (DSM-5; American Psychiatric Association, 2013) criteria
for GAD; (2) being at least 18years old; and (3) giving informed
consent. Exclusion criteria were as: (1) a score of 2 or higher
on the suicide item of the Beck Depression Inventory and/or
active suicidal plans during the diagnostic screening interview,

Frontiers in Psychology | www.frontiersin.org

October 2021 | Volume 12 | Article 722881


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
http://ClinicalTrials.gov

Visld et al.

Worry and Positive Episodes in GAD

(2) current medication for psychotic or bipolar disorder, or (3)
current treatment from a professional psychotherapist. Prescribed
medications for anxiety or depressive disorders did not lead to
exclusion from the study if the dosage has remained constant
for at least 1 month. The presence of comorbidities did not result
in exclusion from the study if GAD was the primary diagnosis.
For more details about the selection procedure, see Fliickiger
et al. (2021).

Fifty-five individuals with GAD agreed to take part in the
smartphone-based EMA. The rationale given to the participants
for engaging in the EMA was that the data will be used,
besides its research propose, to build a report that their therapists
will use to customize the treatment to their individual needs.
Of the 55 participants who began the study, two participants’
data were lost due to technical problems with the smartphones,
two individuals did not return the smartphone, and two
participants did not comply with EMA due to time conflicts
(e.g., holidays). The final sample included 49 participants (514
observations) whose data were used for the present study
analyses. Demographics and clinical variables of the included
participants are shown in Table 1. The sample included in
the current analyses did not differ from the six dropouts in
any of the characteristics included in Table 1 (p>0.19).

Assessments and Procedure
EMA was introduced in the randomized clinical trial after the
intake phase, when a GAD diagnosis was established, and just
before the therapy started. EMA was implemented using a
smartphone application installed on Motorola smartphones
(eXperience Sampling for Android by MovisensXS).! Data using
EMA were collected for 7days using event-based (participant-
initiated) assessment, meaning that participants were instructed
to report each experienced episode. Each participant was called
by a team member to clarify any questions regarding the use
of the smartphone and EMA app. Participants were also given
the possibility to call the contact person for any question or
possible problems they might encounter while using the EMA
app. We observed privacy rights and obtained informed consent
from study participants. The study was approved by the Ethical
Committee of University of Zurich (BASEC 2016-00773).

During the initial phone call and in written instructions,
participants were instructed to report their worry and positive
episodes right after they took place. For every registered episode,
participants were asked to report the type of the episode they
just experienced, i.e., worry or positive episode. Episodes were
defined to the participants as follows:

A worry episode is an episode in which you experienced
a significant amount of worries. Worries are repetitive and
disturbing thoughts about future events that are associated
with negative emotions when they occurred. These worry
episodes can be related to one or more domains in your life
(for example, relationships and health) and you can experience
them both when you are alone or with other people (Mclaughlin
et al., 2007).

'https://xs.movisens.com

TABLE 1 | Demographic and clinical variables of the included participants.

M SD n %
Age 29.18 8.58 49
Gender
Male 14 29
Female 35 71
Years with generalized 11.05 10.47 42
anxiety disorder’
Comorbidity
No 30 61
Yes 19 39
Previous diagnosis/
diagnoses
No 37 76
Yes 12 24
Marital status
Married 10 20
Not currently married 39 80
Educational status
College 4 8
University Bachelor 15 31
University Master 1 22
PhD 18 37
Unknown 1 2
Employment status
Full-time 15 31
Part-time 29 59
Unemployment? 5 10
Foreign background 18 37

"This information was not available for seven participants.

2In this category, students without a part-time job were also included.

M=mean; SD=standard deviation; and n=number of participants included in the
specific analyses; Unknown is the number of missing data for the specific categories
included.

A positive episode is an episode in which you had positive
life experiences. Positive experiences are experiences that have
a positive impact on you, for example, are associated with
positive thoughts and positive emotions. These positive episodes
can be experienced alone or with others (Duckworth et al., 2005).

For every reported worry and positive episode, the participants
filled in information about the duration of the episode (in
minutes), the anxiety experienced in the episode and the perceived
controllability over the experienced episode. The anxiety level
was assessed using the question: “To what extent are
you experiencing anxiety?”, with the answers rated on a visual
analog scale ranging from “no anxiety” (=0) to “extreme anxiety”
(=100). Perceived controllability regarding the current experienced
episode was assessed using the control scale of the Self-Assessment
Manikin (SAM; Bradley and Lang, 1994). The SAM is a picture-
oriented questionnaire developed to measure the pleasure, arousal,
and control associated with an individual’s reaction to an episode
and has been successfully used in other studies to assess these
dimensions (Backs et al., 2005; Hur et al., 2019). The control
scale of the SAM contains an item evaluating the extent to
which the individuals think they are in control of the episode
they are currently experiencing and is rated on a 9-Likert scale,
ranging from 1 (“not at all in control”) to 9 (“totally in control”).
We used single-item measures to minimize the participant burden
(lessen their required effort) in case many episodes occurred
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(single items are quicker). When we will know more about the
baseline rate of these episodes, measurements with more items
can be implemented. Additionally, the date and time of the
reported episodes were automatically registered by the EMA app.

Statistical Analyses

The current study had three aims. First, we examined how
individuals with GAD perceive their worry vs. their positive
episodes in the moment in terms of anxiety and perceived
controllability. Second, we investigated at the within-person level
whether the type and level of the previous episode (#,_,) predict
anxiety and perceived controllability in the current episode (t,).
Third, we investigated whether the change in anxiety level from
a previous episode to a current episode (f,_,->f,) is predicted
by the type of the previous episode. As these data are nested
(repeated measures nested in a person; Bolger and Laurenceau,
2013), a multilevel modeling approach was used to examine
the hypotheses.

Before conducting the analyses, we determined the level of
nonindependence in our dependent variables (i.e., anxiety and
controllability in the current episode) by estimating a null
model and calculating the intraclass correlation coefficient (ICC)
at individual level (i.e., within- and between-person variances)
for worry episodes and positive episodes. To answer the first
research question, we computed two random-intercept multilevel
models. In these models, anxiety and controllability were
predicted by the episode type (i.e., positive episode=0; worry
episode=1; and anxiety and controllability scores reported in
each episode were nested in individuals).

To answer our second research question (Models 1-4), four
similar time-lagged random-intercept multilevel models with
restricted-maximum likelihood were fitted. Model 1 examined
how anxiety in a current worry episode at t, is predicted by
the type of the previous episode (i.e., positive episode=0; worry
episode=1) and anxiety in the previous episode. The equation
for this first model is indicated here:

anxietyWE ¢, = 700 + Yo (episode tO—l)

+ Yoo (anxiethO_l) + U W

In this model, anxietyWE,, indexes the anxiety in a worry
episode at the current event (f,) as outcome variable; y,, indicates
the intercept, y, captures the effect of previous episode type
(i.e., positive episode=0; worry episode=1; t,_,), ¥, represents
the effect of the anxiety at the previous episode (#,_;), and uy
captures the random intercepts.” The following three models
testing Models 2-4 are structurally identical; they only differ

*Because in the current study, EMA was implemented as an episode-based
assessment, namely, the participants were instructed to register an episode,
each time one takes place, time between registered episodes was not equal.
Therefore, the four models were rerun with time between episodes included
in each model. We calculated time between episodes as the time between the
end of the previous episode (f,_;) and the beginning of the current episode
(tp; in minutes). Having the time between episodes included in these models
did not change the results, with the exception of Model 4 (see the Results
section and Table 2 for more details).

Previous episode Current episode

E time i
¢ episodeg 4 »| anxietyWEy
&

anxietyo 4

FIGURE 1 | Investigating the impact of previous episode type (i.e., positive
episode vs. worry episode; t,_;) on anxiety in a current worry episode (t,)
using time-lagged models (anxiety at t,_; and time between previous and
current episode was added as covariates in the model; H2a). PE = positive
episode; NE =negative episode; and time =time between previous (f,_s) and
current episode (ty).

in the dependent variable that was predicted (i.e., anxiety or
controllability at f;) and the current episode in which the
dependent variable was reported (i.e., worry or positive episode
at t,). Model 2 predicts the controllability in a current worry
episode, model 3 - the anxiety in a current positive episode,
and model 4 - the controllability in a current positive episode
(for a graphical illustration of Model 1, see Figure 1).

To answer our third research question, whether change in
anxiety from previous episode (f,_,) to current episode (,) is
predicted by previous episode type, we computed two models
in which change was predicted by previous episode type (i.e.,
positive episode=0; worry episode=1) in a current worry
episode (Model 5) and a current positive episode (Model 6).
Based on an a priori power analyses for a traditional MANOVA
design with repeated measurements, it was determined that a
sample size of at least 34 participants was required to observe
a medium effect size of 0.5 with an alpha level of 0.05 (two
tailed) and power of 0.8 (Erdfelder et al., 1996).

The R “multilevel” package (Bliese, 2016) was used for
computing the ICC coefficients, the “dplyr” package (Wickham
et al, 2019) for building the lag variable, and the “lme4”
package (Bates et al., 2015) for running the multilevel models.

RESULTS

Preliminary Analyses

Our data set contained 514 reported episodes (331 worry
episodes and 183 positive episodes) nested in 49 individuals
(M=10.49, SD=9.11, range=1-36)°, with each individual
being assessed over 7 days. On average, participants documented
their episodes during 4.2days' (SD=2.19; range=1-7).
Compliance with the assessed items was 99%; participants

*Previous studies investigating worry episodes/frequency in individuals with
GAD and found similar worry frequency per day (e.g., Verkuil et al., 2007:
M = 355, SD = 3.81, range: 0-30).

‘In the study of Verkuil et al. (2007), participants worried, on average, during
4.69 days (SD = 1.62) when instructed to worry for six consecutive days.
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self-initiated the events, meaning that the compliance reported
here describes the compliance to the prompted items during
an event self-initiated by the participant. The average duration
of the worry episodes per individual was M=105.3 min’
(SD=563.5, range=1-1800) and the average duration of the
positive episodes per individual was M=80.2min (SD=93.7,
range=1-540). In 43% of the cases, a worry episode was
preceded by a worry episode and a positive episode preceded
worry episode in 22% of the cases. Moreover, a positive
episode was preceded by a positive episode in 13% of the
cases and in 22% of the cases, a worry episode preceded a
positive episode.

For worry episodes, the ICC showed that individuals explained
ICC=0.31 of the variance in anxiety and ICC=0.34 of the
variance in the controllability reported during current worry
episodes. Moreover, the within-person variance in anxiety
(ICC=0.69) and controllability (ICC=0.66) was significantly
higher (p<0.001) than the between-person variance in anxiety
(ICC=0.31) and controllability (ICC=0.34). For positive episodes,
the ICC showed that individuals explained ICC=0.49 of the
variance in anxiety and ICC=0.32 of the variance in the
controllability reported during current positive episodes.
Moreover, as for the current worry episodes, the within-person
variance in anxiety (ICC=0.51) and controllability (ICC=0.68)
was significantly higher (p<0.001) than the between-person
variance in anxiety (ICC=0.49) and controllability (ICC=0.32)
during current positive episodes.

Momentary Reactions to Worry Episodes
and Positive Episodes

The average anxiety reported across all individuals during their
worry episodes (M=62.68; SD=20.21; range=0-100) was
significantly higher than of the average anxiety reported across
all individuals during their positive episodes (M=22.73;
SD=17.89; range=0-69; f§=38.57, SE=1.65, t-value=23.45,
p<0.001). This result indicates that participants experienced
more anxiety in the worry episodes than in the positive episodes.
The average of perceived controllability reported during the
worry episodes (M =3.69; SD=1.44; range = 1-8) was significantly
lower than the average controllability reported during the
positive episodes (M=6.56; SD=1.17; range=2-9; f§=-2.86,
SE=0.11, t-value=—25.49, p<0.001). This result indicates that
participants experienced less controllability in the worry episodes
than in the positive episodes.

Influence of Previous Episode Type and
Level (t,_1) on Level of Current Episode (t,)
Results are presented in Table 2. In Model 1, we found higher
previous anxiety level to predict higher current anxiety level
(p=0.019; Cohen’s d=1.6). However, in this model, previous
episode type (i.e., positive vs. worry episode) did not predict
the anxiety level experienced in a current worry episode (p=0.191).

*Similar worry duration per day was reported in the study of Verkuil et al.
(2007): M = 28.04 (SD = 41.62, range: 0-524.33).

TABLE 2 | Multilevel models’ results testing the influence of previous episode
type and level (t,_s) on the level of the current episode (ty).

¥ SE t P

Model 1: Anxiety in WEt,®

Intercept

58.81 3.16
Episode t,_; -3.9 2.98 1.31 0.191
Anxiety to_ 0.15 0.06 2.46 0.019
Model 2: Controllability in WEt,°
Intercept 2.06 0.41
Episode t, 4 0.45 0.21 2.09 0.037
Controllability t, 0.26 0.06 4.14 <0.001
Model 3: Anxiety in PEt,°
Intercept 28.58 4.10
Episode t, 4 -5.73 3.45 -1.66 0.099
Anxiety to_ 0.02 0.06 0.24 0.809
Model 4: Controllability in PEt,"
Intercept 5.40 0.53
Episode t,_; 0.57 0.28 2.03 0.044°
Controllability t, - 0.19 0.08 2.44 0.017

@Model 1: Prediction of anxiety experienced in a current worry episode (303
observations from 44 individuals).

bModel 2: Prediction of controllability experienced in a current worry episode (303
observations from 44 individuals).

°Model 3: Prediction of anxiety experienced in a current positive episode (162
observations from 39 individuals).

9Model 4: Prediction of controllability experienced in a current positive episode (162
observations from 39 individuals).

®Having the time between previous and current episode included in these models did
not change the results of these models, with the exception of the model predicting
controllability in current positive episodes, for which the influence of previous episode
type became non-significant (p=0.07).

WE=worry episode; PE=positive episode; t,=current episode; t,_;=previous episode;
and episode t,_; =type of the previous episode (i.e., positive episode =0; worry
episode=1).

In Model 2, previous worry (vs. positive) episode predicted
higher controllability level in a current worry episode
(p=0.037; Cohen’s d=2.1). Moreover, higher previous
controllability level predicted higher current controllability
level (p<0.001; d=0.3).

In Model 3, neither the type of the previous episode (p=0.099)
nor the previous anxiety level (p=0.809) predicted the anxiety
level in the current positive episode.

Finally, in Model 4, previous worry (vs. positive) episode
predicted higher controllability level in a current positive episode
(p=0.044; Cohens d=2.6); of note, when the time between
episodes (i.e., time between previous and current episode) was
included as a predictor in this model, the influence of episode
type became non-significant (p=0.07). However, higher previous
controllability level predicted higher current controllability level
in this model (p=0.017; Cohen’s d=1.8)".

°Additionally, we exploratively tested an interaction effect between previous
episode type and previous anxiety/controllability in predicting anxiety and
controllability in a current episode. An interaction effect previous controllability
level by previous episode type was found only for the model in which controllability
in a current positive episode was predicted (for detailed results, see Supplementary
Table S1; for a graphical depiction of this interaction effect, see Supplementary
Figure S1).
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Influence of Previous Episode Type (t,_1)
on Change in Anxiety From Previous to
Current Episode (t,_;-> 1)

The type of the previous episode (#,_,) was a significant predictor
of the change in anxiety from previous episode to current
episode (f,_,->t,), for both current worry episode and current
positive episode (see Table 3). Specifically, the increase in
anxiety from #,_, to f, in a current worry episode was significantly
smaller when preceded by a worry (vs. positive) episode
(p<0.001). Moreover, the reduction in anxiety from f,_, to f,
in a current positive episode was significantly larger when
preceded by a worry (vs. positive) episode (p<0.001).

DISCUSSION

The present study is the first that we are aware of that
examined reactions to worry and positive episodes in the
daily lives of individuals with GAD using smartphone-based
EMA. Specifically, we investigated how individuals with GAD
react, in terms of anxiety and perceived controllability, to
worry vs. positive episodes in the moment. Moreover,
we examined the impact of worry and positive experiences
on later anxiety and perceived controllability within-persons.
Finally, we investigated change in anxiety level from previous
to current episode depending on previous episode type. Results
show anxiety and controllability differed by episode type
(higher anxiety, lower controllability in worry episodes, and
the opposite in positive episodes), and notable within-person
variability in anxiety and controllability in both episode types.
The time-lagged multilevel models showed episode type did
not predict later anxiety during either episode type, although
previous anxiety predicted current anxiety in worry episodes
(but not positive episodes). However, worry episodes did
predict later controllability in worry episodes (but not positive
episodes) and previous controllability predicted current
controllability in both episode types. Moreover, change in
anxiety level from previous to current episode depended on
the type of the previous episode.

TABLE 3 | Multilevel models’ results testing the influence of previous episode
type (t,_1) on change in anxiety from previous to current episode (to_; ->to).

b4 SE t P

Model 5: Anxiety from t,_, to WEt,?

Intercept 38.68 2.30

Episode t,_4 -36.41 2.83 —-12.88 <0.001
Model 6: Anxiety from t,_, to PEt,®

Intercept 2.45 2.74

Episode t,_4 —-44.71 3.48 —-12.84 <0.001

Model 5: Prediction of anxiety experienced in a current worry episode (303
observations from 44 individuals).

bModel 6: Prediction of anxiety experienced in a current positive episode (162
observations from 39 individuals).

WE =worry episode; PE=positive episode; t,=current episode; t,_,=previous episode;
and episode t,_;=type of the previous episode (i.e., positive episode =0; worry
episode=1).

We found that individuals with GAD reported more
momentary anxiety and less controllability during their worry
episodes than during their positive episodes, on average
(although there was variability in anxiety and controllability
within episode type). These observations are consistent with
correlational and experimental research showing worry to
be associated with and to induce significant anxiety levels
(Llera and Newman, 2010, 2014; Visla et al., in review). In
a study using EMA, Newman et al. (2019) found higher
worry duration to predict feeling concurrently keyed up.
Moreover, these results align with research showing low
perceived controllability over worry episodes to be a
characteristic of individuals with GAD (Ruscio and Borkovec,
2004; Hallion and Ruscio, 2013). Furthermore, these findings
are consistent with the assumptions of the broaden-and-build
theory (Fredrickson, 2001), i.e., positive experiences may
foster the activation of personal strengths and resources in
individuals that might benefit their overall mood (i.e., decrease
anxiety and/or increase positive affect), and with research
discussing the role of positive experiences in symptom
reduction during psychotherapy (Seligman and Peterson, 2003;
Cheavens et al., 2006; Rashid and Ostermann, 2009; Fliickiger
et al.,, 2010). What our study adds to the previous research,
however, is a comparison of anxiety and controllability levels
over different life contexts (when experiencing worry vs.
positive episodes). Thus, our preliminary findings show that
these variables are not stable (i.e., either low or high all
the time, as often assumed in retrospective self-reports and
trait measures), but rather that they fluctuate depending on
individuals’ life contexts (Mineka and Zinbarg, 2006).
Descriptively, the current study shows the presence of not
only psychological symptoms in individuals with GAD, but
also of positive experiences (although less frequent than the
symptoms). This is still a meaningful finding, considering
that the participants in this study reported on their worry
and positive episodes before they started therapy.

Our results showing episode type (i.e., worry vs. positive
episode) does not predict later anxiety during either episode
type are consistent with the study of Khazanov et al. (2019)
and with the CAM (Newman and Llera, 2011). The only
study that examined the influence of positive experiences
using EMA on affect in individuals with GAD, Khazanov
et al. (2019) found no “brightening” effect of positive events
in individuals with GAD; it was even more so the case when
MDD symptoms were controlled for in those with GAD. For
individuals with GAD, the positive emotions or low anxiety
in a positive episode are experienced as vulnerable to later
emotional shifts (Newman and Llera, 2011). According to
the CAM, worry reduces this vulnerability by creating anxious
feelings, stopping, or lessening the positive emotional carry-
over from prior positive events. As our results (discussed
below) suggest, it may confer a sense of controllability, which
may be more valued by those with GAD than positive emotions
or even low anxiety. Therefore, worry stops positive emotion
and maintains high anxiety to buffer shifts; it functions to
cutoff positive episode “carry-over”, which makes those with
GAD feel vulnerable.
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The increase in anxiety from a previous episode to a current
worry episode was smaller when the previous episode was a
worry (vs. positive) episode.

The reduction in anxiety from a previous episode to a
current positive episode was larger when the previous episode
was a worry (vs. positive) episode.

Although episode type (i.e., worry vs. positive episode) did
not predict later anxiety during either episode type, it did
impact, nevertheless, its controllability level. Specifically, a
previous worry (vs. positive) episode predicted higher perceived
controllability during a next worry episode. Although the exact
reason for such results remains unknown, we offer some
speculations. It is plausible that the experience of one worry
episode after the other offers individuals with GAD the impression
that they are in control of their worry episode (and implicitly
of their emotions experienced during these episodes) compared
to when they experience a shift from a positive to a worry
episode. Therefore, this finding suggests one function of worry
may be to confer a sense of controllability to the worrier.
This is not entirely or directly captured by any of the current
most supported functional models of worry, such as the CAM
(Newman and Llera, 2011) or the Intolerance of Uncertainty
model (Dugas et al, 1998), though indirectly suggested by
them perhaps. Therefore, it could be that worrying has not
only the role of keeping a constant level of negative emotions
(as postulated by the CAM), but also might function as a
way of keeping a high sense of controllability over worry
episodes and their associated emotional reactions. One possible
factor that might intervene in the maintenance of this impression
of controllability is positive beliefs about worry. According to
the Intolerance of Uncertainty model of GAD (Dugas et al,
1998; see, e.g., Bottesi et al., 2016 for research supporting this
model), positive beliefs about worry are distorted beliefs about
the usefulness of worrying that contribute to the maintenance
of worry. Therefore, it could be that the impression of control
over worry is influenced by the positive beliefs that worry is
helpful. Of course, the presently novel findings suggesting one
function of worry is to confer a sense of controllability to
the worrier require additional testing before any firm conclusions
with implications for theory and practice are made.

We note that although worry episodes were experience as
less controllable in the moment, worry predicted later controllability
in a worry episode. We believe that worry might be experienced
as less controllable in the moment because it might follow a
positive event or experience that could bring a negative shift
in emotions. However, a worry episode after the other might
give the worrier the feeling he has control over his worry. This
might be the case because constant worrying (in this case, a
worry episode followed by another worry episode) might have
the function to increase the probability of a positive contrast.
Therefore, the expected high chances of the worried to experience
a positive contrast when worrying “for a while” might be one
factor that explains the high controllability in a worry episode
followed by another worry episode.

When looking if episode type predicted how anxiety changed
until the next episode, we found increase in anxiety was smaller
for a worry (vs. positive) episode followed by a worry episode.

Moreover, we found reduction in anxiety was larger for a
worry (vs. positive) episode followed by a positive episode.
These results are consistent with the assumptions of the CAM
that the function of worry is to avoid negative contrast in
emotions that might be triggered by positive experiences or
events, which might bring an increase in negative emotions
(Newman and Llera, 2011). At the same time, our findings
support the notion that worry also has the role to increase
the probability of positive contrasts that might follow positive
experiences or events, which might, in the end, bring a reduction
in negative emotions (Llera and Newman, 2014).

We should note that in the current study, we only measure
negative emotions within reported episodes (i.e., anxiety level),
and previous research has shown that individuals can
simultaneously experience both anxiety and positive emotions
or wellbeing (Huppert and Whittington, 2003; Weich et al,
2011). Thus, it could be that the experience of a previous
positive episode facilitates more positive emotions in a next
worry episode than a previous worry episode might do, without,
however, impacting the level of negative emotions in that
current worry episode. Future research should integrate an
assessment of positive emotions during these episodes and
replicate the current findings in GAD and other samples,
together with comparing the reliability of different assessment
methods across samples. Moreover, although previous episode
type and severity did not predict severity in the current episode,
it could be that they predict current episode duration. This
was beyond the aim of the current research and should
be investigated by future studies. Finally, an alternative
explanation for the current results is that, although participants
were instructed to report worry episodes, the assessed worry
episodes could have included rumination or angry thoughts,
potentially explaining the lack of significant relationships with
anxiety. This might be the case given the fact that various
types of repetitive negative thoughts, such as worry and
rumination many similar features, e.g., repetitiveness and abstract
self-referential mental health activity (Watkins, 2008), and
activate common neural networks (Steinfurth et al., 2017).
Future research should replicate these preliminary findings
assessing other components of emotion (i.e., positive emotions),
wellbeing, and emotion regulation in GAD. Moreover, future
research should compare the current findings on individuals
with GAD to other anxiety disorders in order to better understand
common as well as specific manifestations of different anxiety
disorders (e.g., Craske et al., 2009; Cisler and Olatunji, 2012).

Their preliminary status acknowledged, the present results
do have important clinical implications. Given the emotional
reactions to worry and positive episodes in individuals with
GAD observed in this study compared to retrospective self-
reports that are usually characterized by recall bias (Trull and
Ebner-Priemer, 2013), the use of ecological self-monitoring with
the aim of collecting in-the-moment information about intense
worry episodes and positive experiences, as well as reactions
to those in individuals with GAD rather than solely relaying
on global retrospective self-reports, is recommend. Indeed, various
diary methods are common practice in psychological interventions
(Iida et al, 2012). Accurate information about anxiety and
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controllability levels is essential for establishing a baseline from
which to plan interventions and monitor therapeutic change
(Mathersul and Ruscio, 2020). Second, momentary measures
could also have intervention potential. Monitoring positive
experiences and intense worry episodes and ways to deal with
those experiences in real time could help individuals with GAD
realize that their anxiety and perceived controllability over their
experiences are not stable but they are rather fluctuating depending
on life contexts and events. Moreover, they can identify activities
and behaviors that are associated with lower levels of anxiety
and maybe a higher sense of controllability over their experiences
and emotions.

The present study has several limitations. First, although
memory biases were minimized by sampling emotional reactions
to GAD individuals’ worry and positive episodes in real time,
the reactions (i.e., anxiety level and perceived controllability
of an episode) were still self-reported by participants and may
have been colored by negativity biases. Future EMA studies
investigating worry and positive experiences in individuals with
GAD would benefit from supplementing subjective emotional
ratings with more objective measures, such as ambulatory
psychophysiology measures (e.g., Schwerdtfeger and Dick, 2019).
Second, we assessed self-reported affect as a one-dimensional
construct in worry and positive episodes (i.e., the only affect
we assessed was anxiety). Therefore, future studies might want
to include an assessment of positive affect because high negative
affect, such as high anxiety levels, does not automatically imply
low positive affect (e.g., Huppert and Whittington, 2003). Third,
although we assessed worry episodes, we did not assess worry
level corresponding to these episodes.

Fourth, all study prompts were only event contingent
(participant-initiated). Participants may not have reported all
worry or positive episodes. For example, a participant may have
had a worry episode in between a positive and a worry episode
but have not reported it. Because of this, we do not know what
the anxiety levels were between reported episodes. However,
more research is needed to better understand the influence of
sampling method (ie., event-based vs. time-based assessment)
on the actual experience. Fifth, although we controlled for time
between entries in our analyses, it could be that the non-significant
time-lagged effects we found for anxiety are because the time
intervals between participants’ self-initiated reports were too long
in duration (i.e., the delays could have been too long, and effect
of prior episodes weakened). For example, it is possible many
participants did not choose to enter rapidly sequenced episodes
back-to-back (or did not perceive them as separate, etc.).
Participants could also have “worried” briefly or less intensely
after a positive episode, yet prior to what they considered to
be worthy of being considered a “worry episode” Therefore,
despite statistical control, timing is still a possible confounding
variable due to the event-contingent EMA design. Sixth, the
GAD sample in the current study was predominantly a female
sample. Finally, we did not include a healthy non-GAD comparison
group and therefore, it is unclear if the experiences found here
are specific to GAD only or true for a wider population.

Limitations notwithstanding, the present study used smartphone-
based EMA with an event-based (participant-initiated) approach

to examine reactions to worry and positive episodes in the daily
lives of individuals with GAD. The focus on assessment of positive
experiences is an important and relatively novel contribution to
the GAD literature. We found that perceptions of controllability
are variable in individuals with GAD; controllability is often not
conceptualized this way, seen as more trait-like than state-like.
Also, the finding that greater controllability is experienced in
positive episodes than worry episodes in GAD has important
clinical relevance. Lastly, the findings that worry predicts greater
perceptions of controllability in later worry episodes is a novel
finding that is not explicitly discussed in the current worry models;
it suggests one function of worry may be to confer a sense of
controllability to the worrier.
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