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Abstract
Focused-distraction strategies are commonly used for thought control, but their effectiveness in handling personal worries 
with different types of distractors has rarely been examined. To examine this issue, 101 undergraduate and graduate students 
whose depression levels fell below mild depression were recruited (64.4% female, Mage = 20.27) and were randomly assigned 
to one of the three strategy conditions: 34 participants for the focused-breathing strategy (FBS), 34 for the focused-positive-
distractor strategy (FPS), and 33 for the focused-neutral-distractor strategy (FNS). After a short introduction and practice, 
they applied the assigned strategy during a 5-min worry control session to prevent thoughts regarding a recent worrying 
event. The number of worry intrusions was measured using an online self-caught method. Participants rated their emotional 
states before and after the worry control session. Their working memory capacities (WMCs) and depressive tendency were 
comparable across conditions. The results showed the FBS and FPS groups exhibited fewer worry intrusions than did the FNS 
group. Furthermore, worry intrusions were negatively related to WMC for the FNS group but independent of WMC for the 
other two. The above findings together indicate that the FBS and FPS are relatively effective and effortless methods for reduc-
ing worry intrusions. Negative emotions decreased after the worry control session for all groups. However, decoupling of 
negative emotions from worry intrusions was only observed for the FBS and FNS groups. Overall, FBS outperforms FPS and 
FNS in managing worries from the above aspects. Several theoretical and practical implications of the study were discussed.

Keywords  Worry · Thought suppression · Focused-distraction strategy · Focused breathing · Mindfulness · Positive 
distractors

Introduction

Worry is defined as repetitive, uncontrollable thoughts 
regarding possible negative future outcomes (Borkovec 
et al., 1983). Although a moderate level of worry can be 
adaptive because it can motivate people to solve problems 
and prepare for the future (Davey, 1994; Szabó & Lovi-
bond, 2002), excessive worry can damage people’s mental 
capacities and attentional control (Eysenck et al., 2007; 
Hayes et al., 2008) and increase negative emotions, such 
as anxiety (Llera & Newman, 2010; Oathes et al., 2008). 

Having excessive worry and anxiety is considered the core 
symptom of generalized anxiety disorder (American Psy-
chiatry Association, 2013). Even for the nonclinical popu-
lation, persistent worries can prolong and escalate stress 
reactions, including high physiological and psychological 
arousal, which is harmful to one’s health over time (Bross-
chot & Van Der Doef, 2006; Brosschot et al., 2007; Llera 
& Newman, 2010; Newman et al., 2013). Moreover, worry 
is positively correlated with dysfunctional coping strate-
gies (Sebri et al., 2021), which in turn results in an even 
more stressful situation and traps one in a vicious cycle. 
Therefore, knowing how to reduce worry intrusion and 
increase a sense of controllability in daily life is important 
for people’s well-being and for preventing the development 
of generalized anxiety disorder.

Controlling worry intrusion is generally difficult for two 
reasons. First, the control of unwanted thoughts requires 
mental resources (e.g., Brewin & Beaton, 2002; Brewin 
& Smart, 2005), which are usually limited among people 
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haunted by worries. Second, the association of worrisome 
thoughts with negative moods might make worry control 
challenging because, according to the mood congruency 
theory, thoughts congruent to the mood state are more 
difficult to suppress than incongruent ones are (Bower, 
1981; Conway et al., 1991; Howell & Conway, 1992). 
Evidence has shown that controlling negative thoughts is 
more difficult than controlling positive ones when a person 
is in a negative emotional state, and vice versa (Howell & 
Conway, 1992). In addition, people with depression find 
it harder to control negative thoughts than healthy con-
trols do (Conway et al., 1991; Howell & Conway, 1992; 
Wenzlaff et al., 1988). Therefore, identifying a strategy 
that can effectively control worry intrusions with limited 
mental resources and reduce associated negative emotions 
is crucial.

However, the issue of the immediate effect of strategies 
that individuals can use in daily life for worry control has 
been relatively ignored. The current study was thus con-
ducted for this purpose, particularly to focus on the useful-
ness of attention distraction strategies in various aspects of 
worry control for the nonclinical population.

Attention distraction is a common approach people use 
to avoid unwanted thoughts (e.g., Coles & Heimberg, 2005). 
With this strategy, people divert their attention to a distrac-
tor or an activity to prevent themselves from being occupied 
with an unwanted thought. In addition, Regan et al. (2016) 
showed that people who tend to use the strategy also tend 
to select an adaptive strategy (e.g., the problem-focused 
coping strategy) in facing stress. Moreover, the application 
of both strategies is associated with decreased psychologi-
cal distress (Coles & Heimberg, 2005; Khanipour, 2011; 
Ragan et al., 2016). It is thus a promising strategy for worry 
control. However, the evidence regarding its effectiveness 
in controlling for negative thoughts, particularly for wor-
risome thoughts, is insufficient and inconsistent. Because 
researchers have used different groups of participants, types 
of distractors, and performance indices (Ainsworth et al., 
2017; Feldman et al., 2010; Harvey & Payne, 2002; Ju & 
Lien, 2016; Lin & Wicker, 2007; Najmi et al., 2009; Salko-
vskis & Reynolds, 1994; Watson & Purdon, 2008; Wegner 
et al., 1987), the effects of the strategy are far from clear or 
conclusive.

In this study, we aimed to assess systematically the use-
fulness of three types of focused-distraction strategies, 
which all involve attention deployment but use different dis-
tractors, in different aspects of worry control, including par-
ticipants’ ability to reduce worry intrusions and associated 
negative emotions, dependency on mental resources, and 
ability to decouple negative emotions from worry intrusion. 
These strategies were the focused-neutral-distractor strat-
egy (FNS), the focused-positive-distractor strategy (FPS), 
and the focused-breathing strategy (FBS), all of which are 

known to be useful for controlling certain types of unwanted 
thoughts. Relevant literature for each type was reviewed in 
the following sections.

Focused‑neutral‑distractor strategy

Redirecting attention to a neutral and unrelated distractor 
has long been considered an effective method of preventing 
the intrusion of unwanted thoughts and regulating negative 
emotions (e.g., Gross, 1998, 2014; Lin & Wicker, 2007; 
Salkovskis & Campbell, 1994; Wegner et al., 1987). For 
example, Wegner et al. (1987) first empirically revealed 
that participants taught to focus on a neutral mental image 
(e.g., a red Volkswagen) experienced fewer intrusions of a 
suppressed neutral thought (i.e., a thought regarding white 
bears) than did those who were not taught any strategy. In 
addition, Lin and Wicker (2007) demonstrated that par-
ticipants who focused on a mental image of a neutral but 
familiar scene (i.e., a kitchen) experienced fewer thought 
intrusions and less anxiety toward a story regarding a fatal 
traffic accident than did participants without a designated 
strategy. This evidence indicates that the FNS is a promis-
ing candidate for managing daily worries.

However, the evidence that effectiveness of the FNS 
depends on users’ mental resources or working memory 
capacities (WMCs) could limit its application in worry 
control. As Ju and Lien (2016) reported, when the FNS 
was applied to suppress a neutral thought, the partici-
pants’ thought control failures decreased as their WMCs 
increased. This result indicates that continuously repre-
senting and focusing on a mental object, even one that is 
emotionally neutral and easy to imagine, exerts mental 
resources to some degree. As known, when mental capac-
ities are insufficient or expended, the mind is likely to 
wander (McVay & Kane, 2010). During mind wandering, 
personal concerns, including one’s worries, are usually the 
default content of consciousness and thus easily enter the 
mind (Klinger et al., 2018). To the best of our knowledge, 
no study has empirically examined whether the WMC-
dependent FNS is effective for worry control.

Focused‑positive‑distractor strategy

The FPS could be a promising method for worry control 
because it can provide an emotional uplift and activate a 
network of mental representations opposite to negative 
thoughts, which might reduce the occurrence of worrisome 
thoughts (Beevers et al., 1999). Indeed, people often recall 
positive memories to improve their mood (Josephson, 1996). 
However, the evidence regarding the FPS is limited and 
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mixed. Inconsistencies have been identified across studies 
that have used different positive distractors to control various 
types of thoughts among different populations.

Two general types of positive distractors were used in 
previous research: positive memories and imaginary posi-
tive events. Harvey and Payne (2002) reported that for those 
with sleep difficulty, imagining an interesting and relaxing 
situation is more helpful for reducing sleep onset latency 
and the discomfort associated with presleep worries than 
focusing on unspecified distractors. However, retrospective 
self-ratings indicated no differences occurred in the frequen-
cies of worrisome thoughts among those who adopted these 
two strategies. By contrast, Eagleson et al. (2016) found 
that thinking of a positive image unrelated to a worry or 
an imagined positive outcome about the worry significantly 
decreased the worry, anxiety, and the frequency of negative 
thought intrusions among patients with generalized anxiety 
disorder after a 1-week training program.

For countering obsessive thoughts, patients with obses-
sive–compulsive disorder found focusing on an enjoyable 
memory useful, but healthy controls did not (Najmi et al., 
2009). However, in a study conducted on undergraduates 
with obsessive–compulsive tendencies, Watson and Purdon 
(2008) found that those who distracted themselves with 
pleasant memories did not outperform, in terms of reducing 
obsessive thoughts and unpleasant feelings, those who dis-
tracted themselves with neutral thoughts or external sounds 
and those not taught any strategy. Wang et al. (2018) further 
found that for ordinary undergraduate students, focusing on 
memories specifically about the fulfillment of a sense of 
autonomy was helpful in reducing the unwanted thought 
intrusion of a negative concept (i.e., violence), and the effec-
tiveness was mediated by the level of satisfaction that the 
users felt for such memories.

However, most of the aforementioned studies either 
lacked a suitable control group or had a small research sam-
ple. In addition, no study has considered participants’ mood 
states, which might have an influence on the effect of FPS. 
As some studies have indicated, improving mood by recall-
ing a happy memory is difficult for people with dysphoric 
mood (Conway et al., 1991; Joormann & Siemer, 2004; Joor-
mann et al., 2007). Whether the effect of the FPS on worry 
control depends on WMCs has not been examined, either. 
Therefore, although the FPS seems to be a promising strat-
egy, more investigations on this topic are needed.

Focused‑breathing strategy

The FBS is a basic meditation skill and a key component of 
standardized mindfulness-based interventions. Specifically, 
it emphasizes the redirection of attention to one’s breaths 
and being aware of the physical sensation of breathing in 

and out. In a broad sense, the FBS can thus be regarded as a 
focused-distraction strategy in which physical activity and 
bodily sensation instead of mental events are used as distrac-
tors. Mindfulness interventions usually consist of multiple 
elements, including the FBS, the explicit teaching of mind-
ful attitudes (e.g., acceptance and nonjudgment), mindful 
yoga, group support, or therapeutic skills (e.g., Kabat-Zinn, 
1982, 1990; Seagal et al., 2002). As a whole, mindfulness 
interventions are beneficial for reducing negative emotional 
responses (e.g., Arch & Craske, 2006; Broderick, 2005; 
for a review, see Leyland et al., 2019); repetitive negative 
thoughts, including worry and rumination (Chambers et al., 
2007; Delgado et al., 2010; Ramel et al., 2004); and mind 
wandering (Mrazek et al., 2013; Rahl et al., 2017). How-
ever, few studies have directly examined the effect of the 
FBS alone on reducing thought intrusions and the emotions 
associated with it.

Among them, Salkovskis and Reynolds (1994) reported 
that practicing the FBS for a short time was effective in 
reducing thoughts regarding cigarette craving. Ju and Lien 
(2016) showed that 6-min practice of FBS could effectively 
reduce intrusions of an unwanted neutral thought. Further-
more, they found its effectiveness is independent of individ-
uals’ WMCs, which implies FBS alone could be a suitable 
strategy for reducing bothersome thoughts, especially for 
people with limited mental capacities. In addition, Ains-
worth et al. (2017) reported that compared with the practice 
of muscle relaxation, the performance of 10-min focused 
breathing by participants before worry induction resulted in 
fewer subsequent negative thought intrusions but not subjec-
tive anxiety.

Contradictorily, Feldman et al. (2010) found that com-
pared to progressive muscle relaxation and loving-kindness 
meditation, practicing the FBS for 15 min combined with 
the instructions regarding mindful attitude (i.e., being non-
judgmental and open toward occurring thoughts) resulted in 
even more repetitive depressive or worrying thoughts rated 
retrospectively for undergraduate students. However, their 
negative feelings were found to be independent of the occur-
rence of negative thoughts compared to the other two condi-
tions, indicating that an increase in depressive or worrying 
thoughts did not necessarily elicit or accumulate negative 
reactions. This decoupling has been regarded as a crucial 
mechanism of mindfulness intervention for alleviating the 
worry symptoms over time (Hoge et al., 2015). Note that 
the decoupling cannot be attributed solely to the FBS in the 
abovementioned study because mindful attitude instructions 
were also provided.

Based on the studies reviewed above, though some con-
tradictory evidence was found, FBS seems to be a useful 
strategy for worry control, but whether FBS alone can 
decouple negative emotions from worry intrusions and 
whether its effectiveness is still independent of WMC for 
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controlling negative thoughts such as worry need further 
examination.

Current study

To compare the effectiveness of FBS, FPS, and FNS in 
worry control, a between-participant design and a thought 
suppression paradigm were adopted in this study. University 
students without a history of mental disorders were recruited 
and randomly assigned to one of the three strategy condi-
tions to control for their ages, educational backgrounds, and 
daily experiences. Two individual difference factors, namely 
participants’ WMCs and the depressive tendency, were also 
measured to control the participants’ mental capacities and 
current mood states across the groups. Participants beyond 
the range of mild depression (Beck Depression Inventory-
II > 19) were excluded to reduce the heterogeneity of mood 
states further in the research sample.

A potential useful distractor for each strategy was selected 
based on previous studies. For the FNS, the mental image 
of a blue sports car used in Ju and Lien (2016) was selected 
as a distractor due to the ease of imaging it and its rarity in 
Taiwan to reduce the influence of familiarity or personal 
experiences. For the FPS, individuals’ positive memories 
rather than imaginary events or outcomes were adopted 
as distractors because vividly personal experiences might 
require less effort to maintain consciously than do imaginary 
ones (Conway et al., 2003). For the FBS, a technique derived 
from the East Asian tradition of movement-based contem-
plation was used as the distractor (Ju & Lien, 2016; also see 
Teng & Lien, 2016, 2022). In particular, participants were 
guided to focus on their breathing and be aware of the asso-
ciated bodily sensation, with their eyes looking downward 
and inward in a relaxed manner (for additional details, see 
the method section). This skill is helpful for reducing mind 
wandering and repetitiveness of certain thoughts (Ju & Lien, 
2016; Teng & Lien, 2022). Unlike the FBS used in Feldman 
et al. (2010), the FBS used in this study did not involve any 
explicit instructions on mindful attitudes.

These three strategies were assessed in terms of four indi-
ces, namely, their effectiveness in reducing worry intrusions 
and negative emotion, in decoupling negative emotions from 
worry intrusion, and their demands on mental efforts. To 
reduce potential memory bias, the self-caught method rather 
than retrospective ratings was used to measure the degrees 
of worry intrusion during the worry control session. The 
participants’ efficacy of emotion regulation was determined 
by evaluating their emotional states reported before and after 
the application of the three strategies. Similar to Feldman 
et al. (2010), the association between the frequency of worry 
intrusion and the subsequent emotional state was gauged to 
determine whether these strategies could decouple negative 

emotions from worrisome thoughts. In addition, whether the 
tendency for worry intrusions for each strategy group would 
be predicted by participants’ WMCs was examined to reveal 
how mentally demanding each strategy would be. Finally, 
the influence of participants’ tendency toward depression 
on the reduction of worry intrusions for each strategy was 
also explored.

Because maintaining a mental image in consciousness 
is supposed to be more effortful than focusing on a posi-
tive personal experience or a dynamically changing physical 
process or sensation is, the FNS group might find it easier 
to fall into mind wandering, most likely to involve one’s 
current concerns such as one’s worries, due to the failure of 
executive control. As a result, we predicted that the number 
of worry intrusions would be more for the FNS group than 
it would be for the FPS and the FBS groups. Corollary, par-
ticipants’ performance regarding worry intrusion would be 
negatively correlated with their WMC for the FNS group but 
independent of WMC for the FBS and FPS groups. In other 
words, we predicted that the FBS and FPS would be more 
efficient in reducing worry intrusions with less effort than 
would the FNS would be.

In addition, because distraction from an emotion-charging 
stimulus is generally conducive to mitigating negative emo-
tional reactivity (Gross, 1998, 2014), we predicted that all 
three strategies would be useful for regulating the negative 
emotions associated with worry. Because worrying thoughts 
are usually associated with negative feelings, we predicted 
that the more worry intrusions occurred in general, the more 
negative the emotion would be, except for the FBS group. It 
is because we predicted that the adopted FBS could decouple 
negative emotional reactivity from worry intrusions by ceas-
ing the process of deliberate thinking and thus diminishing 
the following thoughts and feelings related to worry.

Methods

Participants

One hundred and two undergraduate and graduate stu-
dents1 from National Taiwan University and National 
Taiwan Normal University were recruited online or from 
introductory psychology courses for 150 NTD (approxi-
mately 5 USD) or course credits in return. They were ran-
domly assigned to one of three conditions: the FBS, FPS, 
or FNS condition. One participant was excluded from the 

1  An additional 22 students with Beck Depression Inventory-II scores 
of 20–42 were excluded to maintain homogeneity within and between 
groups.
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statistical analysis for not following the instructions of the 
assigned strategy. Thus, the data of 101 participants (34 
from the FBS group, 34 from the FPS group, and 33 from 
the FNS group) were included in the following analysis. 
Among them, 35.6% (n = 36) were men. Their mean age 
was 20.27 (ranging from 18 to 28).

Study design

An experiment with a multiphase between-participant 
design was conducted. The numbers of worry intrusions 
measured in the worry control sessions for the three groups 
were compared. In addition, the participants’ emotional 
states were measured at two time points: before (Time 1; 
T1) and immediately after (Time 2; T2) a worry control 
session. We examined the degree to which the participants’ 
emotional states differed across the groups and time. Two 
individual difference variables, namely participants’ WMCs 
and depressive tendency, were also measured and controlled 
across the groups.

Procedures

All participants individually underwent the following pro-
cedures in a quiet room. After providing informed consent, 
the participants in each group performed the operation 
span (OSPAN) task to measure their WMCs and the Beck 
Depression Inventory-II (BDI-II) to measure their tenden-
cies of depression, which took no more than 20 and 10 min, 
respectively. Then, the participants were taught the strategy 
they had been assigned, and then they practiced focusing on 
the designated distractor by themselves for 5 min. After the 
first 2-min practice, the participants took a break to make 
sure they could follow the instructions and then continued 
to practice for another 3 min. Learning and practicing the 
strategy required approximately 10 min. The instructions for 
each strategy are as follows:

“Sit upright with your eyes closed, and try to breathe 
as slowly and deeply as possible. Concentrate on your 
breathing for as long as you can, and feel the air com-
ing through your nose and filling up your chest. Every 

time you notice that your attention has shifted away 
from your breathing, remind yourself to take a deep 
breath, redirect your attention to your breathing, and 
keep your eyes looking inward and downward when 
exhaling.”
[the FBS group]
“Sit upright with your eyes closed, and try to recall an 
event that made you happy. Concentrate on the event 
that you just recalled for as long as you can. Every 
time you notice that your attention has shifted away 
from the event, remind yourself to redirect your atten-
tion back to it. If you recall something else relevant 
to the event, please make sure that your attention is 
on the event that you just recalled and not on other 
events.”
[the FPS group]
“Sit upright with your eyes closed, and try to imag-
ine a particular blue sports car. Concentrate on that 
blue sports car for as long as you can. Every time you 
notice that your attention has shifted away from the 
car, remind yourself to redirect your attention back to 
it. If you imagine something else with the car, please 
make sure that your attention is on the car and not on 
other objects.”
[the FNS group]

Subsequently, the participants were subjected to a worry 
induction session with a duration of approximately 8 min. 
During this session, the participants were asked to recall 
their most worrying event in the past month and spend 3 min 
briefly writing down the contents of this event on a piece 
of paper. They next had to answer, “How worried were you 
about the event?” Participants responded according to a 
5-point scale ranging from 1 (not at all) to 5 (extremely). 
Then, a worry control task was conducted in which the par-
ticipants were asked to apply the designated strategy to pre-
vent themselves from thinking about the worry for 5 min. 
The participants completed the Positive and Negative Affect 
Scale (PANAS) before and after the worry control task to 
record their current emotional states. The total experiment 
time was approximately 60 min. Figure 1 depicts the above-
mentioned procedures.

Fig. 1   The general procedures 
of the experiment
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Measures

Worry control task

The worry control task used in this study is a revised version 
of the thought suppression task (Ju & Lien, 2016; Salko-
vskis & Campbell, 1994). The participants were instructed 
to apply the strategy taught to them (i.e., the FBS, FPS, or 
FNS) to avoid thinking about the most worrying event they 
had recalled in the worry induction session. Every time the 
participants became aware that they were thinking about 
the most worrying event, they pressed a handheld counter 
once and redirected their attention to the designated target 
again. The number of times that the participants pressed the 
counter was recorded as their frequency of worry intrusions.

Ratings for emotional states

The PANAS (Watson et al., 1988) was used to measure the 
participants’ emotional states. This scale comprises 10 items 
that reflect positive states (e.g., “interested” and “inspired”) 
and another 10 that reflect negative states (e.g., “irritable” 
and “distressed”). The participants were asked to indicate 
their feelings for each item of the PANAS on a 5-point scale 
ranging from 1 for very slightly to 5 for extremely. The pos-
sible total scores on the positive and negative subscales 
of the PANAS range from 10 to 50. The PANAS exhibits 
satisfactory discrimination between its positive and nega-
tive subscales, and each subscale has satisfactory internal 
consistency. The Cronbach’s α values for the positive and 
negative subscales were 0.89 and 0.85, respectively (Watson 
et al., 1988).

In addition, participants also rated how calm and relaxed 
they were, which are usually incompatible with worry.

Beck depression inventory‑II

A Chinese version of the BDI-II (Beck et al., 1996) was 
used to measure the participants’ tendency toward depres-
sion. The BDI-II consists of 21 items that assess the severity 
of depressive symptoms in the prior 2 weeks on a 4-point 
scale ranging from 0 to 3. A total score within 0–13, 14–19, 
20–28, and 29–63 represents a normal state, mild depression, 
moderate depression, and severe depression, respectively. 
This inventory has high internal consistency (Cronbach α 
equals 0.93 for college students) and test–retest reliability 
of 0.75 (Beck et al., 1996).

Operation span task

OSPAN is a commonly used individual difference index 
for cognitive capacity or executive functions originally 

developed by Turner and Engle (1989). A Chinese version 
of the OSPAN task adapted by Jen and Lien (2010) was used 
in this study to measure WMCs.

The participants were asked to memorize several two-
character Chinese terms (the primary task) while perform-
ing mental arithmetic operations during the task. In each 
trial, the participants were asked to adhere to the following 
instructions: (a) read out an equation appearing on a com-
puter screen (e.g., 9 – 5 = 4), (b) verify the accuracy of the 
equation orally, then read out and try to remember a two-
character Chinese term (e.g., 學生, which means “student”) 
appearing on the screen after the verification. These steps 
were repeated several times during the trial until a recall 
instruction appeared on the screen. The participants then 
had to recall as many terms as they could in any order. The 
number of terms to be memorized in each trial gradually 
increased from two to seven, three trials for each level of dif-
ficulty. Eighty-one to-be-remembered terms were displayed 
in this task. A participant’s WMC score was calculated as 
the total number of terms that they correctly recalled during 
the task.

Data analysis

To compare the effectiveness of strategies in reducing worry 
intrusions and whether it would be predicted by individuals’ 
mental capacities (i.e., WMC scores) and the depressive ten-
dency (i.e., BDI-II scores), a negative binomial regression 
model was conducted. The analysis is commonly used for 
over-dispersed count data (e.g., Coxe et al., 2009) such as 
the self-captured numbers of worry intrusions in our study. 
Group, two individual difference factors (WMC and BDI-II 
scores), and the two two-way interactions between the group 
and the individual difference factors were used as predic-
tors of worry intrusions in the regression model. Group was 
dummy coded and the FNS group was set as the reference 
group for interpretation purposes. Simple slope analyses 
were further conducted when interaction effects reached 
significance.

To test how the participants’ emotional states changed 
for each of the adopted focused-distraction strategies, we 
performed a mixed-design analysis of variance to examine 
the effects of time (T1 and T2) and group (the FBS, FPS, 
and FNS groups) on four emotional states: positive emo-
tions, negative emotions, relaxation, and calmness. Post hoc 
analyses were performed with Bonferroni correction on p 
values when necessary.

To investigate whether the three focused-distraction strat-
egies could decouple the subsequent emotional state from 
worry intrusions, we performed a partial correlation analysis 
to examine the relationship between the number of worry 
intrusions and the emotional ratings at T2 while controlling 
the emotional ratings at T1.
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Negative binomial regressions were estimated using R 
program (R Core Team, 2018). The following simple slope 
analyses and figures were produced with the required pack-
ages (Kassambara, 2020; Lüdecke, 2018; Searle et al., 1980; 
Wickham, 2009). Analysis of variance and correlations were 
conducted with IBM SPSS (IBM Corp., 2015).

Results

As Table 1 shows, no differences were observed across 
the three groups in terms of sex distribution (χ2(2) = 0.27, 
p = 0.88), age (F(2, 98) = 2.25, p = 0.11), WMC (F(2, 
98) = 0.09, p = 0.91), mean BDI-II scores (F(2, 98) = 0.42, 
p = 0.66), and degree of worry (F(2, 98) = 11, p = 0.89). 
Any difference found among groups thus cannot be attrib-
uted to the above variables. In addition, because there was 
no gender difference across key variables, we conducted 
no additional analyses of gender.

Which strategy can reduce worry intrusions more 
with less effort and does the tendency of depression 
predict the effectiveness of the adopted strategy?

The results of negative binomial regression on worry intru-
sions are listed in Table 2 with unstandardized regres-
sion coefficients. As Fig. 2 depicts, compared to the FNS 
group (M = 4.33, SD = 4.11), the FBS group (M = 1.76, 
SD = 1.62) and FPS group (M = 2.50, SD = 2.40) reported 
fewer worry intrusions (b =  − 6.0, SEb = 2.07, p < 0.01, 
95% confidence interval [CI] = [− 10.05, − 1.95] for the 
FBS group and b =  − 4.85, SEb = 1.82, p < 0.01, and 95% 
CI = [− 8.41, − 1.29] for the FPS group).

The model also revealed that WMC was a negative pre-
dictor of worry intrusions for the FNS group (b =  − 0.05, 

Table 1   Group characteristics

FBS Focused-Breathing Strategy, FPS Focused-Positive-distractor 
Strategy, FNS Focused-Neutral-distractor Strategy, WMC Working 
Memory Capacity, BDI-II Beck Depression Inventory-II

Group means (SDs)

FBS (N = 34) FPS (N = 34) FNS (N = 33)

Age 20.71 (2.54) 19.71 (1.34) 20.39 (1.90)
Gender (Female/Male) 21/13 23/11 21/12
BDI- II 9.38 (4.51) 10.03 (4.72) 9.00 (4.81)
WMC 62.18 (5.95) 62.65 (7.35) 62.91(8.12)
Worry degree 3.56 (0.75) 3.62 (0.65) 3.64 (0.70)

Table 2   Results of negative binomial regression analysis for the pre-
diction of worry intrusions

*  p < .05; ** p < .01; FBS Focused-Breathing Strategy, FPS  Focused-
Positive-distractor Strategy, FNS  Focused-Neutral-distractor Strat-
egy; Group was dummy recoded as FBS and FPS separately, and 
FNS served as the reference category. CI  Confidence Interval, 
WMC  Working Memory Capacity, BDI-II  Beck Depression Inven-
tory-II

Predictor b SEb 95% CI p

Group (FBS)  − 6.00 2.07 [− 10.05, − 1.95] .004**

Group (FPS)  − 4.85 1.82 [− 8.41, − 1.29] .008**

BDI-II 0.06 0.03 [0.01, 0.11] .003**

WMC  − 0.05 0.02 [− 0.08, − 0.02] .025*

FBS × BDI-II  − 0.01 0.05 [− 0.10, 0.08] .79
FPS × BDI-II  − 0.01 0.04 [− 0.09, 0.07] .80
FBS × WMC 0.08 0.03 [0.02, 0.15] .009**

FPS × WMC 0.07 0.03 [0.02, 0.12] .009**

Fig. 2   Boxplot of numbers of worry intrusions across three groups. 
Each dot is the number of intrusions reported by each participant

Fig. 3   Numbers of worry intrusions predicted by working memory 
capacity for each group in the negative binomial regression model
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SEb = 0.02, p < 0.05, 95% CI = [− 0.08, − 0.02]), which 
indicated the effectiveness of the FNS depended on mental 
capacity. Furthermore, the relationships between WMC and 
worry intrusions for the FBS and FPS groups were signifi-
cantly different from that of the FNS group (FBS: b = 0.08, 
SEb = 0.03, p < 0.01, 95% CI = [0.02, 0.15]; FPS: b = 0.07, 
SEb = 0.03, p < 0.01, 95% CI = [0.02, 0.12]). As Fig. 3 shows, 
simple slope analyses indeed revealed that WMC could 
only negatively predict worry intrusions in the FNS group 
(b =  − 0.046, SE = 0.016, z =  − 2.931, p = 0.003) but not in 
the FBS or the FPS group (ps > 0.18). These results indicate 
that the FBS and the FPS require less cognitive control or 
top-down effort to reduce worry intrusions than does the 
FNS.

Although we did not recruit patients with clinical depres-
sion, our results indicated that the BDI-II score was a 
positive predictor of worry intrusions for the FNS group 
(b = 0.06, SEb = 0.03, p < 0.01, 95% CI = [0.01, 0.11]), 
and this relationship was not different for the FBS group 
(b =  − 0.01, SEb = 0.05, p = 0.79, 95% CI = [− 0.10, 0.08]), 
nor for the FPS group (b =  − 0.01, SEb = 0.04, p = 0.80, 95% 
CI = [− 0.09, 0.07]). These results indicate that the higher the 
depression level of a participant, the more likely they were 
to experience worry intrusions, irrespective of the focused-
distraction strategy they adopted and its effectiveness.

Which strategy is better for emotion regulation?

Table 3 lists the ratings of the four emotional states for the 
two time points across the three groups. Analysis of variance 
results showed no interactive effect existed between Group 
and Time on any emotional state: for positive emotions, F(2, 
98) = 2.38, p = 0.098; for negative emotions, F(2, 98) = 0.17, 
p = 0.84; for calmness, F(2, 98) = 0.18, p = 0.84; for relaxa-
tion, F(2, 98) = 0.72, p = 0.49). In other words, the changes 
in emotional states with time were not different across the 
strategy groups.

There were main effects of time on negative emo-
tions, F(1, 98) = 92.73, p < 0.01, η2 = 0.49; calmness, 
F(1, 98) = 51.77, p < 0.01, η2 = 0.35; and relaxation, F(1, 
98) = 49.71, p < 0.01, η2 = 0.34, but not on positive emotions, 
F(1, 98) = 1.45, p = 0.23 η2 = 0.02. These results indicate that 

negative emotions decreased and that calmness and relaxa-
tion increased from T1 to T2 regardless of groups.

Group exerted main effects on negative emotions, F(2, 
98) = 3.09, p = 0.05, η2 = 0.06; calmness, F(2, 98) = 3.28, 
p = 0.04, η2 = 0.06; and relaxation, F(2, 98) = 3.16, p = 0.05, 
η2 = 0.06, but did not exert a main effect on positive emo-
tions, F(2, 98) = 0.18, p = 0.84. A post hoc test indicated 
that compared with the FPS group, the FBS group reported 
a lower degree of negative emotions, FBS: M = 15.57, 
SD = 4.83; FPS: M = 18.59, SD = 5.85; t(66) =  − 2.26, 
p = 0.078, and a higher degree of relaxation, FBS: M = 3.74, 
SD = 0.79; FPS: M = 3.28, SD = 0.91; t(66) = 2.27, p = 0.076, 
at a marginally significant level. Moreover, the FBS group 
felt calmer (M = 3.84, SD = 0.73) than did the FNS group 
(M = 3.33, SD = 0.80); t(65) = 2.55, p = 0.036).

Could any of the adopted strategies decouple 
negative emotional reactivity from worry 
intrusions?

No partial correlation was observed between worry intru-
sions and emotional state at T2 for the FBS and FNS groups 
when controlling for the emotional state at T1, which indi-
cates that when using the FBS and FNS for worry con-
trol, an increase in the number of worry intrusions does 
not lead to more negative emotions or less calmness and 
relaxation (Table 4). On the contrary, for the FPS group, 

Table 3   Mean ratings for the different emotional states at T1 and T2

* p < .05; **p < .01; The values in parentheses are the standard deviations. FBS  Focused-Breathing Strategy, FPS  Focused-Positive-distractor 
Strategy, FNS  Focused-Neutral-distractor Strategy, T1 before the worry control session; T2 after the worry control session

Positive emotional state Negative emotional state Relaxation Calmness

T1 T2 p T1 T2 p T1 T2 p T1 T2 p

FBS 28.35 (6.55) 28.21 (7.50) 1.0 17.91 (5.98) 13.24 (4.53)  < .01** 3.41 (1.05) 4.06 (0.78) .02* 3.44 (0.99) 4.24 (0.70)  < .01**

FPS 26.56 (5.47) 28.47 (6.56) .22 21.29 (6.65) 15.88 (5.88)  < .01** 2.79 (1.12) 3.76 (0.96)  < .01** 3.24 (1.13) 3.88 (0.88)  < .01**

FNS 28.36 (6.31) 28.21 (6.81) 1.0 20.76 (7.56) 15.82 (5.51)  < .01** 2.94 (1.09) 3.70 (0.98)  < .01** 2.97 (1.05) 3.70 (0.92)  < .01**

Table 4   Partial correlation between worry intrusions and the emo-
tional states at T2 with control for the emotional state at T1

* p < .05; ** p < .01; FBS  Focused-Breathing Strategy, FPS  Focused-
Positive-distractor Strategy, FNS  Focused-Neutral-distractor Strategy, 
T1 before the worry control session, T2 after the worry control ses-
sion

Worry intrusions

FBS FPS FNS

Emotional state at T2
  Negative  − .02 .61** .01
  Positive  − .01 .17 .23
  Relaxed  − .22  − .52**  − .12
  Calm  − .16  − .58**  − .04
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worry intrusions were positively correlated with negative 
emotions, r(32) = 0.61, p < 0.01, and negatively correlated 
with both relaxation, r(32) =  − 0.52, p < 0.01, and calmness, 
r(32) =  − 0.58, p < 0.01. These results indicate that the FBS 
and FNS decoupled emotional reactivity from worry intru-
sions, whereas the FPS did not.

Discussion

Our study aimed to identify efficient strategies for managing 
daily worry by comparing the effectiveness of three focused-
distraction strategies, namely the FBS, FPS, and FNS, in 
controlling worry intrusions and reducing negative emo-
tions. We also examined the dependency of these strategies 
on mental resources and investigated whether they could 
decouple negative emotions from worry intrusions. In sum, 
there were five main findings. First, the FBS and FPS were 
more effective in reducing worry intrusions than was the 
FNS. Second, the number of worry intrusions was independ-
ent of the participants’ WMCs for the FBS and FPS groups; 
however, these variables were negatively correlated for the 
FNS group. This finding indicates that the use of the FBS 
and FPS requires fewer cognitive resources or less top-down 
control than does the FNS. Third, the participants’ negative 
emotions were significantly reduced after the worry control 
session regardless of the adopted strategy. Fourth, decou-
pling of negative emotional reactivity from worry intrusions 
was observed for the FBS and FNS groups; while the num-
ber of worry intrusions positively predicted the subsequent 
negative emotions for the FPS group. Fifth, the depressive 
tendency was a positive predictor of worry intrusions for all 
the strategy groups.

The first two findings support our prediction that the FBS 
and FPS had better effects on reducing worry intrusions with 
less mental effort, compared to the FNS. These results can-
not be attributed to participants’ age, gender, WMCs, and 
tendencies of depression because the three groups exhibited 
no difference in these factors as reported in the result sec-
tion. Our findings also generalized the effectiveness of the 
FBS and the FPS we adopted from reducing the intrusion 
of a neutral thought (Ju & Lien, 2016) and an impersonally 
negative concept (Wang et al., 2018), respectively, to per-
sonal worries for university students. Note that this is also 
the first finding showing that the FPS with a positive mem-
ory is superior to the FNS in controlling negative thoughts. 
Recall that previous studies did not obtain a positive effect of 
FPS with a pleasant memory in reducing obsessive thoughts 
among nonclinical populations (Najmi et al., 2009; Watson 
& Purdon, 2008). Determining whether the FPS is more suit-
able for reducing personal worries than it is for obsessive 
thoughts and why, if so, requires more investigation.

For the first time, the effectiveness of the FBS and FPS 
in reducing worry intrusion was found to be independent of 
users’ WMCs. In other words, the FBS and FPS could be 
efficient methods of daily worry control regardless of the 
user’s mental capacity. This feature of the FBS and FPS is 
crucial for preventing the intrusion of unwanted thoughts 
because, as previously mentioned, it is likely to decrease 
the possibility of one’s mind wandering due to the failure 
of executive control (McVay & Kane, 2010), during which 
a suppressed thought is likely to occur (Ju & Lien, 2016; 
Wegner, 1994, 1997). The finding is also in line with Magee 
et al. (2019), who found that the use of self-generated or 
self-relevant distractions is subjectively more success-
ful in suppressing thoughts and consumes fewer cognitive 
resources compared to the use of self-irrelevant ones. This 
result cannot be merely caused by the superior WMC of the 
participants in this study because the frequency of worry 
intrusions was negatively predicted by WMC for the FNS 
group and no group differences in the participants’ mental 
capacities were observed.

Even so, we still found that the worry intrusions generally 
increased as the participants’ tendencies toward depression 
increased, regardless of the strategy used. Brewin and Smart 
(2005) reported a similar relationship between the tendency 
of depression and intrusive thoughts. Unlike ours, they did 
not specify the distractors used for thought control. Wen-
zlaff et al. (1988) suggested that individuals in a low-mood 
state tend to distract themselves with negative thoughts and 
thus might increase the probability of thought suppression 
failure. However, our results showed that the benefits of 
applying effective strategies, even using a positive distractor, 
were still weakened as the users’ depression levels increased. 
More studies with a relatively long time of practice are thus 
required to clarify the use of these strategies for those with 
higher depression tendencies or clinical populations.

The finding that temporarily concentrating on either a 
positive or an emotionally unrelated distractor (i.e., breath-
ing or a mental image) could soothe negative emotions adds 
a new piece of evidence showing that the distraction strat-
egies are generally adaptive for emotion regulation (e.g., 
Morrow & Nolen-Hoeksema, 1990; Wong & Moulds, 2009; 
for a review, see Webb et al., 2012). One might argue that the 
negative emotions may naturally decrease with time. How-
ever, because worry or current concerns often occupy the 
mind for a relatively long time and prolong a negative emo-
tional state instead of mitigating it (Newman et al., 2013, 
p. 281), the rapid up-regulation of emotion observed after 
the use of the strategies found in our study is unlikely to be 
solely due to the time factor.

Our result further revealed that focusing on breathing 
could decouple negative emotional reactivity from worry 
intrusion for the first time. In other words, negative emotions 
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did not accumulate as worrying thoughts reoccurred during 
the application of the FBS, which is a “nonreactivity” feature 
in the mindfulness research domain. Studies have found that 
one’s self-rated nonreactivity tendency is inversely related 
to worry symptoms in both clinical and nonclinical popula-
tions (Desrosiers et al., 2013; Fisak & Von Lehe, 2012). 
In addition, an increase in awareness and nonreactivity is 
considered the underlying mechanism of mindfulness inter-
vention to reduce worry for people with generalized anxiety 
disorder (Hoge et al., 2015). However, to our knowledge, 
only Feldman et al. (2010) has reported a similar decou-
pling phenomenon in thought control regarding the use of an 
FBS strategy, combined with explicit teaching about mind-
ful attitudes such as being nonjudgmental toward repetitive 
negative thoughts. Our finding thus implies that the FBS 
could achieve “nonreactivity” through a relatively simple, 
effortless, and non-cognitive route.

To our surprise, we also found the decoupling effect in 
the FNS group. We speculate that this might be related to the 
cognitively demanding nature of the FNS. As Van Dillen and 
Koole (2007) suggested, a demanding task might keep the 
mind busy, thus preventing mood-congruent processing and 
further negative feelings. To achieve this state, the task dif-
ficulty must match one’s ability to some degree; otherwise, 
one’s mind is likely to wander toward other thoughts due to 
the breakdown of executive control. If so, the underlying 
mechanism of the decoupling phenomenon would be differ-
ent from FBS, which did not exert much burden on cognitive 
resources, and would require additional studies to clarify.

By contrast, for the FPS group, the emotional negativ-
ity increased as the number of worry intrusions increased. 
As research has shown, emotional contrast would result in 
additional uncomfortable feelings (Manstead et al., 1983). 
It is thus likely that a positive memory would make negative 
worrisome thoughts even more unbearable and elicit nega-
tive emotions. This result is in line with the claim that those 
with dysphoria can rarely soothe their emotions by simply 
recalling a positive memory because the contrast between 
the positive memory and the dysphoric feelings would lead 
to further distress (Joormann & Siemer, 2004; Joormann 
et al., 2007).

Our findings have several practical implications. First, 
they indicate that the FBS and FPS are promising worry-
control methods for those with low WMCs or deficits in 
top-down control due to excessive worry, which has practi-
cal value in clinical settings. Second, our study provides 
evidence that different types of simple attention distraction 
strategies help manage recent worries in some ways. People 
can thus select suitable strategies for their situation based 
on the advantages and disadvantages that we revealed in this 
study. Moreover, all three strategies are easy-to-instruct and 
thus promising for online teaching, particularly in need in 
times of pandemic (Cincidda et al., 2021).

Some limitations are also worth noticing. For instance, 
we used unstandardized regression coefficients which might 
have been impacted by the different measurement scales 
across instruments in our study. Also, because the subjects 
of worry reported by our participants were mainly related to 
academic achievement and interpersonal relationships, could 
our findings apply to other subjects such as financial crises 
or life-threatening events (e.g., the COVID-19 pandemic) 
remains to be examined. In addition, whether the effective-
ness of these three strategies applies to people with different 
traits deserves further research because studies have revealed 
that personality traits, such as neuroticism, could be associ-
ated with the level of self-report worry (e.g., Ongaro et al., 
2021; Sebri et al., 2021). Finally, to apply these strategies 
outside the laboratory and help people manage their worries 
during a challenging time, more studies should focus on the 
relative long-term effect of these worry-control strategies 
and their potential rebound effects on worry intrusion after 
intentionally controlling worries.
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