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Abstract

The purpose of the present study was to examine if the length of yoga training may influence
the use of cognitive reappraisal and expressive suppression (as emotion regulation strate-
gies) and whether this relationship may be moderated by personality traits. Based on previ-
ous studies, we hypothesized that the link between the length of yoga practice and emotion
regulation can rely most heavily on participants’ conscientiousness and extraversion levels.
Ninety women in two groups participated in the study: those who have been practicing yoga
for over a year and those who have been practicing for a shorter period of time. An Emo-
tion Regulation Questionnaire was applied to measure the use the strategies of cognitive
reappraisal and expressive suppression. Moreover, personality traits, based on the Big Five
model were assessed. The results of the study provided support for our prediction: partici-
pants who engaged in yoga practice for a longer period of time (as compared to participants
who practiced yoga for a shorter duration), reported using cognitive reappraisal more of-
ten. Furthermore, longer yoga practice was more beneficial than shorter practice especially
for individuals with low levels of conscientiousness and extraversion. Thus, extraversion and
conscientiousness seem to facilitate the process of drawing benefits from practicing yoga.
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2 Practicing Yoga and Emotion Regulation

Psychological Benefits of Yoga

The origins of yoga are connected to the Indian philosophical system, which promotes the
unity of body and mind (Salmon, Lush, Jablonski, & Sephton, 2009). The most common
kind of practice is known as Hatha and consists of two pillars — pranayama (breathing) and
asanas (poses) — that are aimed at gaining control over emotions and the mind, enabling
spiritual development (Eliade, 1984). It is believed that yoga, if performed correctly, can
affect muscles and glands, eliciting advantageous physiological changes in the organism
and promoting physical health (Ross & Thomas, 2010), which, as a consequence, brings
psychological benefits (Garfinkel & Schumacher, 2000). Evidence suggests that yoga inter-
ventions appear to be equal and/or superior to exercise in most outcome measures (Govin-
daraj, Karmani, Varambally, & Gangadhar, 2016). Breath regulation, mindfulness during
practice, and importance given to maintenance of postures are some of the elements differ-
entiating yoga practices from physical exercise in general.

A number of studies have shown positive consequences of yoga practice for well-being
and psychological health. Researchers have tested the effectiveness of yoga in relieving the
symptoms of depression, anxiety, PTSD (Field, 2011; da Silva, Ravindran, & Ravindran,
2009) and neuropsychiatric disorders (Balasubramaniam, Telles, & Doraiswamy, 2013).
For example, a meta-analysis conducted by Li and Goldsmith (2012) demonstrated that the
deployment of techniques derived from yoga combined with pharmacotherapy reduced
the symptoms of anxiety and stress. Three of the studies included in the meta-analysis
showed that yoga practice contributes not only to the decrease of stress on a declarative
level, but also to the reduction of cortisol level among: yoga teachers (Kamei, Toriumi, &
Kimura, 2000), graduating students (West et al., 2004) and women suffering from breast
cancer (Smith & Pukall, 2009; Vadiraja et al., 2009). Similarly, a number of studies related
to the efficiency of yoga as an additional therapy element in mild or moderate depressive
episodes, had proved that yoga had a positive influence on recovery and the reduction of
symptoms (Janakiramaiah, Gangadhar, Naga Venkatesha Murthy, Subbakrishna, & Veda-
murthachar, 2000; Pilkington, Kirkwood, Rampes, & Richardson, 2005). The effectiveness
of yoga in the treatment of depression was also reported in a review by Uebelacker and col-
leagues (2010).

Going a step further, a study conducted by Vahia and colleagues (1973) showed that
yoga can result in more efficient mitigation of anxiety symptoms than pharmacological
treatment, such as amitriptyline and chlordiazepoxide. Similar conclusions stem from re-
search conducted by Sahasi and colleagues (1989), which showed that a therapy including
the techniques derived from yoga can have a more positive influence on the reduction of
symptoms in anxiety neurosis than diazepam therapy. Finally the results of many studies
on PTSD indicated yoga’s potential as a form of therapy meant for people with past trauma
experiences or those at risk of trauma (Dick, Niles, Street, & DiMartino, 2014; Emerson &
Hopper, 2011; Emerson, Sharma, Chaudhry, & Turner, 2009).
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Apart from research on the effects of yoga in the treatment of certain psychological
disorders, the effects in well-being enhancement have also also demonstrated. Auty, Cope,
and Liebling (2017) reported a systematic review and two meta-analyses showing that yoga
and meditation programs were significantly related to increased psychological well-being
and improvements in the behavioral functioning of prisoners. In a recent review (Stephens,
2017), medical yoga (including physical exercise, breathing techniques, mindfulness and
meditation) was described as helping to increase mental energy and positive feelings and
decrease negative feelings and aggressiveness.

Furthermore, in a study by Stueck and Gloeckner (2005), training of self-control and
relaxation based on breathing exercises and techniques derived from yoga, contributed to
a significant reduction of the level of helplessness and aggression. Participants displayed a
tendency to make use of the newly acquired stress management techniques in situations
that were different from the conditions during their training. Although Stueck and Gloeck-
ner (2005) did not control for emotion-regulation, they claimed that exercises based on
yoga taught participants how to cope with negative emotions, which in turn significantly
improved their mental well-being. Similarly, in a review by Riley and Park (2015), yoga
interventions were also described as effective in reducing stress.

Summing up, the psychological benefits of yoga seem well documented, however it is
not clear what the exact mechanism of the influence of practicing yoga on health and well-
being is.

Personality and the Effectiveness of Yoga

Personality provides an integration of diverse characteristics and experience, which mutu-
ally influence one another (Kernberg, 2016). Personality characteristics usually interact
with situational influences (Cervone, 2004; Kobylinska & Marchlewska, 2016; Mischel &
Shoda, 1995; Stemplewska-Zakowicz, Zalewski, Suszek, Kobyliriska, & Szymczyk, 2014)
affecting cognition and behavior, including the effectiveness of different processes, such as
physical activity or meditation.

In general, different personality characteristics are related to engaging in physical
activity as well as to outcomes of this activity. A meta-analysis of 35, independent and
statistically significant research showed that physical activity was positively correlated
with personality traits from the extraversion and conscientiousness domains and nega-
tively — with traits from the domain of neuroticism (Rhodes & Smith, 2006). In another
study, a high level of agreeableness and conscientiousness correlated with a tendency to
adopt healthy behaviors and being ready to observe them (Smith, 2006). Although such
personality traits as conscientiousness or extraversion were positively related to physical
activity or adopting healthy behaviors, they were not analyzed as potential moderators of
yoga effectiveness.

A study by Shapiro and Cline (2004) demonstrated that other traits, such as depres-
siveness or anxiety, can differentiate people in regard to emotional benefits resulting from
yoga practice. First of all, participants’ levels of stress, frustration and fatigue were much
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lower after the yoga training (9 meetings, 90 min per meeting, 2 meetings per week) than
before. What is more, a significant increase was noticed in the level of relaxation, hap-
piness, satisfaction and optimistic attitude. Additionally, respective traits moderated the
relation between yoga practice and mood change. Depressiveness as a trait was related to
the level of frustration and irritation: the more depressive the participants were, the bigger
the decrease in frustration and irritation levels after the training. Similar positive relations
were noticed between trait anxiety as a trait and levels of frustration, irritation and pessi-
mistic attitude. The results of this study clearly demonstrate the moderating role of traits in
achieving benefits from yoga practice.

In another study, researchers examined how Zen meditation influences psychophysi-
ological factors and whether personality moderates this influence (Takahashi et al., 2005).
The study showed that novelty seeking was positively correlated with alpha EEG power
(specific to the state of relaxation) during the meditation. Novelty seeking is understood as
a reaction to a new type of external stimulation in a manner characteristic for reward seek-
ing and punishment avoidance. Yet, it turns out that people who meditate initially direct
their attention towards the outside, but with practice gradually direct their attention to the
inside, which fosters positive effects of meditation, including calming down and relaxation.
The results may constitute a valuable implication for studies on susceptibility to calming
down and relaxation during yoga practice, in relation to particular personality traits, due
to the fact that focus on breathing in order to direct attention to the inside is the key ele-
ment in yoga.

Summing up, the described studies show that: 1) personality can be related to out-
comes of physical activity in general and yoga in particular, 2) personality traits can mod-
erate the influence of yoga on psychological health and well-being. Among traits that may
be strongly related with positive outcomes of physical exercise and behavioral change,
conscientiousness (O’Connor, Conner, Jones, McMillan, & Ferguson, 2009) and extraver-
sion (Rhodes, Courneya, & Jones, 2002) seem to have a special role. Conscientiousness, de-
fined as dutifulness, self-discipline and deliberation was shown to moderate the intention
- behavior link in predicting exercise behavior (Bogg, 2008; Conner, Rodgers, & Murray,
2007), while other Big Five traits did not have such an effect. Moreover, extraversion and
conscientiousness were positively correlated with exercise behavior (Courneya & Hellsten,
1998) as well as self-determination of exercise behavior (Ingledew, Markland, & Sheppard,
2004). Relating these findings to self-determination theory (Ryan & Deci, 2000), Ingledew
and colleagues (2004) hypothesized that “extraverted individuals are able to feel self-
determined because exercise can satisty the need for relatedness, conscientious individuals
because exercise can satisfy the need for competence” (p. 1921). In another study, extraver-
sion was found to predict yoga class attendance and home practice during Mindfulness
Based Cancer Recovery Program (Tamagawa et al., 2015).
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Emotion Regulation

Despite the fact that emotions have an important adaptive function in humans’ life, serving
as important information about oneself or the external world (Ekman & Davidson, 1994),
certain characteristics of emotions (e.g., frequency of occurrence, intensity and duration)
may be non-adaptive (Frijda, 1994). Frijda (2008) suggests that one of the reasons for dys-
functionality of certain emotional manifestations might be a change of the environment in
which modern-day humans live (in comparison to the environment of his evolution) and
the quick intellectual and cultural development that overtook evolution. Emotional regula-
tion, therefore, gains greater and greater importance.

In line with Gross’ theory (Gross, 2008, 2014, 2015a, 2015b), emotional regulation is
defined as a process through which emotions are modified: how and when they are experi-
enced and expressed on behavioral, experiential and psychophysiological levels. Emotion
regulation might be aimed at reducing, reinforcing or maintaining both negative and posi-
tive emotions — depending on the current goals of a person. In his process model of emo-
tion regulation, Gross (2015b) describes five levels, related to the dynamics of emotional
process, on which regulation may occur: situation selection, situation modification, atten-
tion deployment, cognitive change and response modulation.

In their research, Gross and colleagues focused on two strategies: cognitive reappraisal
(an antecedent focused strategy) and expressive suppression (a response-focused strategy).
As reappraisal occurs early in the emotion-generative process (an antecedent-focused
strategy; Gross, 2008; Ochsner & Gross, 2008), it may modify the whole emotional process
and response. It is a form of cognitive change that involves changing the way of thinking
about a situation by altering its emotional meaning and impact. Suppression is a form of
response modulation (a response-focused strategy) that involves inhibiting ongoing emo-
tion-expressive behavior (Gross, 1998). It comes later in the emotion-generative process
and does not influence the emotion itself, affecting only the behavioral aspects of emotion
response tendencies. Individuals differ in their use of these two emotion regulation strate-
gies, and such individual differences have implications for their affect, well-being, and so-
cial relationships (Gross, 2008; Gross & John, 2003).

Studies have shown that using reappraisal correlates positively with well-being and
negatively with symptoms of psychopathology (Aldao, Nolen-Hoeksema, & Schweizer,
2010), while using expressive suppression is positively correlated to psychopathology
symptoms and negatively to satisfaction with interpersonal relations (Gross & Levenson,
1993; Srivastava, Tamir, McGonigal, John, Gross, 2009). Moreover, people who use reap-
praisal experience and express more positive and less negative emotions, while people who
use mainly suppression experience and express less positive and more negative emotions
(John & Gross, 2004). Consequences of the two contrasted strategies activated in experi-
mental research also suggested that reappraisal is more adaptive and effective then suppres-
sion on an affective, cognitive and social level (Dan-Glauser & Gross, 2015; John & Gross,
2004; Mauss & Gross, 2004). One of the reasons is that suppression requires active effort
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to manage the emotion. However, as Troy and colleagues (2013) put it, multiple theoreti-
cal accounts suggest that this conclusion is incomplete, because no psychological process

is inherently and always adaptive (Grant & Schwartz, 2011; Lazarus, 1993). Several recent
studies have demonstrated that the effectiveness of reappraisal and suppression depends on
the situational context in which they are applied as well as goals that an individual is pur-
suing (e.g., McRae, Jacobs, Ray, John, & Gross, 2012; Sheppes et al., 2014; Troy, Shallcross,
& Mauss, 2013).

Yoga and Emotion Regulation

The findings presented above indicate that exercises derived from yoga can be helpful
in the mitigation of depression, stress and anxiety symptoms. Focus on the present mo-
ment and pursuit of mindfulness might be useful in the process of learning to notice
how emotions manifest themselves through the body, which in turn should facilitate
self-regulation, including emotional regulation (Gard, Noggle, Park, Vago, & Wilson,
2014). On the other hand, more and more studies show the importance of effective emo-
tion regulation in psychological health and recovering from psychological disorders or
emotional problems (Aldao, 2013; Aldao et al., 2010; Aldao, Jazaieri, Goldin, & Gross,
2014; DeSteno, Goss, & Kubzansky, 2013; Gross, 2015a). Thus, emotion regulation
enhancement can be a hypothetical mechanism through which yoga and mindfulness
influence psychological health and well-being. That is why in our study we were specifi-
cally interested in the relation of yoga and emotion regulation and the moderating role
of personality traits. We based our reasoning on some existing data regarding general
emotion regulation and yoga.

First of all, dispositional mindfulness (which is a part of yoga practice: Auty, Cope, &
Liebling, 2017; Salmon, Lush, Jablonski, & Sephton, 2009) is related to emotion regulation
and that emotion regulation is enhanced with Mindfulness Based Stress Reduction training
(Goldin & Gross, 2010). Moreover, mindfulness meditation was found to be more effective
then aerobic exercise in decreasing negative emotions and social anxiety symptom severity
in patients with social anxiety disorder (Goldin, Ziv, Jazaieri, Hahn, & Gross, 2013; Goldin
etal., 2016), depression (Ramel, Goldin, Carmona, & McQuaid, 2004) and in increasing
well-being (Brown & Ryan, 2003; Carmody & Baer, 2008; Grossman, Niemann, Schmidt,
& Walach, 2004; Krygier et al., 2013). More direct evidence for the yoga — emotion regula-
tion link is presented in a review by Menezes and colleagues (Menezes et al., 2015). The
results they present suggest that “yoga produces improvements in emotional functioning
in healthy subjects and people who suffer from some physical illnesses, particularly in
psychological self-reported variables” (p. 82). As for length of yoga practice, they reported
results for practice ranging from one single session to 6 months. In two of the studies,
frequency of yoga practice was associated with lower mood disturbances (Khalsa, Hickey-
Schultz, Cohen, Steiner, & Cope, 2012) and reduced LPP in response to negative images
suggesting enhanced cognitive emotion regulation (Gootjes, Franken, & Van Strien, 2011).
In another study, yoga turned out to decrease expressive suppression and increase psycho-
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logical flexibility (Dick, Niles, Street, & DiMartino, 2014). However, evidence regarding
behavioral and neuropsychological correlates of yoga practice is less well-established.

Overview of the Study

The aim of the present study was to test whether people who had been practicing yoga for
a long time (more than 1 year) would regulate their emotions more effectively in com-
parison to those who had been practicing yoga for shorter duration (less than 1 year). The
study was meant to test in particular whether long-term yoga practice (in comparison to
the beginnings of practice) is related to a greater tendency to use the cognitive reappraisal
strategy and a lower tendency to use expressive suppression. We also aimed to determine if
the relations were moderated by personality traits (as defined in the Big Five model). Fur-
thermore, we intended to check the pattern of correlations between the use of mentioned
emotion regulation strategies and personality traits.

We hypothesized that people who have been practicing yoga for longer than a year,
in comparison to those who have been practicing for a period of time shorter than a
year, regulate their emotions more effectively as they use more cognitive reappraisal and
less expressive suppression. We also tested whether personality traits would moderate
the effects of the length of yoga training on the use of: cognitive reappraisal and expres-
sive suppression strategies. Specifically, we expected the positive effect of longer (versus
shorter) yoga training on cognitive reappraisal and negative effect of longer (versus
shorter) yoga training on expressive suppression among those individuals who are gen-
erally less prone to adopt healthy behaviors, thus those low in extraversion and low in
conscientiousness.

Methods

We applied a questionnaire to measure the use the strategies of cognitive reappraisal and
expressive suppression in two groups: those who have been practicing yoga for over a year
and those who have been practicing for a shorter period of time. Moreover, personality
traits, based on the Big Five model (Costa & McCrae, 1992), were measured.

Participants and Procedure

Ninety women, aged 17-55 (M = 27.12, SD = 6.92) took part in the study. The participants
attended yoga classes in one of the yoga schools in Warsaw.

At the beginning of the study participants were informed that the subject of the study
was the relation between yoga practice and everyday functioning and they were asked to
indicate the duration of their yoga practice (more or less than a year). One year was con-
sidered a milestone, due to the fact that, after this period of time yoga practitioners usu-
ally know the elementary positions well enough to start their own practice in mysore style
(Smith, 2007). This means that during the classes they attend, the role of a yoga teacher is
merely to correct and improve students’ practice but not to guide the practice. The begin-
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ning of mysore is deemed a shift to a more engaging and self-conscious form of practice.
Thus, the results of those who trained for less than a year (n = 45) were compared with the
results of those who trained for a year or longer (n = 45). Women in both groups attended
yoga classes twice or three times a week, each lasting for 1-1.5 h.

Next, we measured emotion regulation strategies (i.e., reappraisal and suppression)
and personality traits. The answers to all the participants’ questions were provided after the
questionnaires were completed. The study was fully anonymous with no compensation of-
fered to participants.

Measures

Personality Traits

Personality traits were measured with the Polish adaptation (Zawadzki, Strelau, Szczepani-
ak, & Sliwinska, 1998) of NEO-Five Factor Inventory (Costa & McCrae, 1992). NEO-Five
Factor Inventory comprises 60 items; 12 items per each of the five domains: conscientious-
ness (M = 30.39, SD = 7.95), extraversion (M = 28.26, SD = 7.20), neuroticism (M = 22.40,
SD = 9.36), openness to experience (M = 33.78, SD = 6.05), and agreeableness (M = 30.58,
SD = 5.84). Conscientiousness is a dimension related to diligence, endurance in a pursuit
of a goal, strength of will, being dutiful and prone to keeping order (sample item: I keep
my belongings clean and neat). Extraversion is a dimension related to sociability, openness,
optimism and stimulation seeking (sample item: I like to have a lot of people around me).
Neuroticism is a trait related to a tendency to experience negative emotions and higher
sensitivity towards stress or low capacity to control drives (sample item: I often feel inferior
to others). Openness to experience is related to seeking new experiences, world curiosity
and tolerance for novelty or changes (sample item: I am intrigued by the patterns I find in
art and nature). Agreeableness is described as a trait related to sensitivity to the experienc-
es of others, being prone to trust and cooperate (sample item: I try to be courteous to eve-
ryone I meet). Participants responded on a scale from 1 = strongly disagree to 5 = strongly
agree. Previous studies have shown that the reliability of the Polish adaptation of NEO-Five
Factor Inventory is satisfactory and very close to the reliability of the original version - be-
tween .68 and .82 (Cronbach’s alpha) for five questionnaire scales (Zawadzki et al., 1998).

Emotion Regulation Strategies

Emotion regulation strategies (reappraisal and expressive suppression) were measured with
the Polish version (Smieja, Mrozowicz, & Kobyliriska, 2011) of Emotion Regulation Ques-
tionnaire (ERQ, Gross & John, 2003). The questionnaire consists of 10 questions referring
to the way the person regulates emotions in everyday life. Four questions assess using the
strategy of expressive suppression of emotions (M = 3.35, SD = 1.23), for example: “I con-
trol my emotions by not expressing them”, whereas six others relate to using the reappraisal
strategy (M = 4.91, SD = 1.25), for example: “When I want to feel less negative emotions
(such as sadness or anger), I change what I'm thinking about”. Participants responded on a
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scale from 1 = totally disagree to 7 = totally agree. Previous studies have proven that the Pol-
ish version of ERQ had high reliability (as ranging from .75 to .85 for reappraisal subscale
and from .74 to .85 for suppression subscale; Smieja, Mrozowicz, & Kobylifiska, 2011).

Results

First we compared short (< 1 year) and long (> 1 year) yoga practice groups in terms of
emotion regulation skills. The independent ¢-test revealed that participants in the long
training group showed higher levels of using reappraisal (M = 5.23, SD = 1.06) than par-
ticipants in the short training group (M = 4.60, SD = 1.37), #(88) = 2.43, p = .02. We did not
find significant differences between long (M = 3.17, SD = 1.19) and short (M = 3.53, SD =
1.26) training groups in using suppression of emotions, #(88) = -1.42, p = .16.

Secondly, we conducted zero order correlations between using reappraisal, using sup-
pression and Big Five personality traits across conditions (see Table 1).

Table 1
Correlations Between All Continuous Variables Included in the Model

Variable 1 2 3 4 5 6

1. Neuroticism

2. Extraversion - 47 -

3. Openness .07 187 -

4. Agreeableness =34 13 21% -

5. Conscientiousness -.58%** 24* -.04 440 -

6. Reappraisal - 52%* A48*x* 22% 197 31 -

7. Suppression 53¢ - 484 -.02 -27* -.12 - 384

p <.10. *p <.05. **p < .01. ***p < .001.

Using reappraisal was significantly positively related to: extraversion, conscientious-
ness and openness to experience and significantly negatively related to: neuroticism and
using suppression. We also found a marginally significant positive relationship between
using reappraisal and agreeableness. Using suppression was significantly positively related
to neuroticism and significantly negatively related to extraversion and agreeableness. We
found no significant relationships between suppression and: openness to experience or
conscientiousness.

Next, we performed a hierarchical multiple regression analysis to investigate the effect
of the length of yoga training on using reappraisal in interaction with personality traits.
Variables coding personality traits were mean-centered prior to the analyses. The length of
yoga training was coded as 0 = short and 1 = long (Table 2).

In the first step we introduced the length of yoga training and found its positive sig-
nificant effect on using reappraisal, indicating that participants were more likely to use a
cognitive reappraisal strategy after long (vs. short) yoga training.
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Table 2
Results of a Multiple Regression Predicting Reappraisal

Step and predictor variable B SE P R’ F P
Step 1 .06 5.90 .02
Training (0 = short; 1= long) 0.63 0.26 .02
Step 2 46 5.93 <.001
Training (0 = short; 1= long) 0.18 0.22 41
Neuroticism -0.03 0.02 21
Extraversion 0.06 0.02 .004
Openness 0.04 0.03 17
Agreeableness -0.01 0.03 .67
Conscientiousness 0.05 0.02 .06
Training x Neuroticism -0.07 0.03 .04
Training x Extraversion -0.07 0.04 .09
Training x Openness 0.04 0.04 .38
Training x Agreeableness 0.00 0.04 .99
Training x Conscientiousness -0.09 0.04 .02

In the second step we introduced all Big Five personality traits and their interactions
with the length of yoga training. After introducing personality traits we did not find a
significant effect of the length of yoga training on using reappraisal. However, we found a
positive significant effect of extraversion and a marginally significant positive effect of con-
scientiousness. Furthermore, the two-way interaction between the length of yoga training
and conscientiousness was significant. We also found marginally significant two-way inter-
action between the length of yoga training and extraversion. Finally, we found a significant
two-way interaction between the length of yoga training and neuroticism.

Simple slopes analysis indicated that the effect of the length of yoga training on using
reappraisal was positive and significant for low conscientiousness, -1 SD; B = 0.86, SE =
0.36, p = .02; and non-significant for high conscientiousness, +1 SD; B = -0.49, SE = 0.35, p
= .16 (Figure 1).

Simple slopes analysis also indicated that the effect of the length of yoga training on
reappraisal was positive and marginally significant for low extraversion, -1 SD; B = 0.66, SE
=0.35, p = .07; and non-significant for high extraversion, +1 SD; B = -0.29, SE = 0.35, p =
41 (Figure 2).

Finally, simple slopes analysis indicated that the effect of the length of yoga training
on using reappraisal was positive and marginally significant for low neuroticism, -1 SD; B
=0.82, SE = 0.37, p = .03; and non-significant for high neuroticism, +1 SD; B = -0.45, SE =
0.39, p = .25 (Figure 3).

Finally, we performed a hierarchical multiple regression analysis to investigate the
effect of the length of yoga training on using suppression in interaction with personality
traits. Variables coding personality traits were mean-centered prior to the analyses. The
length of yoga training was coded as 0 = short and 1 = long (Table 3).
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Long yoga training

Reappraisal
ESN

Low conscientiousness  High conscientiousness

Figure 1. Interaction effect of the length of yoga training and conscientiousness on using reappraisal.

=== Short yoga training

Long yoga training

Reappraisal
S

Low extraversion High extraversion

Figure 2. Interaction effect of the length of yoga training and extraversion on using reappraisal.

cm—.

=== Short yoga training

Long yoga training

Reappraisal
-

Low neuroticism High neuroticism
Figure 3. Interaction effect of the length of yoga training and neuroticism on reappraisal.
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Table 3
Results of a Multiple Regression Predicting Suppression

Step and predictor variable B SE P R F P
Step 1 .02 2.03 .16
Training (0 = short; 1 = long) -0.37 0.26 .16
Step 2 48 6.43 <.001
Training (0 = short; 1 = long) -0.05 0.21 .82
Neuroticism 0.06 0.02 .01
Extraversion -0.06 0.02 .01
Openness -0.01 0.02 .56
Agreeableness -0.02 0.03 .50
Conscientiousness 0.04 0.02 .09
Training x Neuroticism 0.03 0.03 .36
Training x Extraversion 0.002 0.04 .96
Training x Openness 0.06 0.04 .10
Training x Agreeableness -0.06 0.04 .17
Training x Conscientiousness 0.02 0.03 .54

In the first step we introduced the length of yoga training and found its negative albeit
non-significant effect on using suppression.

In the second step we introduced all five personality traits and their interactions with
the length of yoga training. After introducing personality traits we still did not find a sig-
nificant effect of the length of yoga training on using suppression. However, we found a
positive significant effect of neuroticism, significant negative effect of extraversion and
positive although only marginally significant effect of conscientiousness. Finally, all two-
way interactions between the length of yoga training and personality traits were non-
significant.

Discussion

The purpose of the present study was to examine the relationships between the length of
yoga training and the use of cognitive reappraisal and expressive suppression and whether
these relationships may be moderated by personality traits. Based on previous studies, we
hypothesized that the link between the length of yoga practice and emotion regulation can
rely most heavily on participants’ conscientiousness and extraversion levels. However, to ob-
tain a more complete picture of relationships between the mentioned constructs, we extend-
ed our model by also including other Big Five personality traits (Costa & McCrae, 1992).
The results of the study provided support for our prediction that participants who en-
gaged in yoga practice for a longer period of time (over 1 year; as compared to participants
who practiced yoga for a period shorter than 1 year), reported using the cognitive reap-
praisal strategy more often in their daily life. These results are in line with previous studies
showing the benefits of engagement in yoga practice for self-regulation abilities (Gard,
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Noggle, Park, Vago, & Wilson, 2014), as reappraisal was shown to be an effective and adap-
tive strategy of emotion regulation (Aldao et al., 2010; Gross & John, 2003). Furthermore,
our analyses showed that longer yoga practice was more beneficial than shorter practice,
especially for individuals with low levels of conscientiousness and extraversion (although
the latter effect was marginally significant and should be treated with caution). For highly
conscientious or highly extraverted individuals, who can benefit from shorter yoga train-
ing, a longer period of training may not result in a further increase of using reappraisal. In
other words, extraversion and conscientiousness seem to facilitate the process of drawing
benefits from practicing yoga. This result is in line with previous studies that showed the
role of these two personality traits in effective implementation of healthy behavior, sports
and exercise (O’Connor et al., 2009; Rhodes et al., 2002; Rhodes & Smith, 2006; Smith,
2006). Paraphrasing the argument made by Ingledew and colleagues (2004), individuals
high in extraversion and those high in conscientiousness can draw most benefits from yoga
practice, because, as with other forms of exercise, this kind of training satisfies two kinds
of needs important for people high in conscientiousness and high in extraversion: need for
competence and need for relatedness respectively.

Interestingly, we also found that the link between the length of the yoga training and
using reappraisal depends on participants’ level of neuroticism. Participants who were
low in neuroticism benefited more from prolonged (vs. short) yoga practice. However,
for those high in neuroticism, the length of yoga training seemed to be less important, or
even irrelevant. These participants did not seem to draw additional benefits from a longer
yoga practice period. This may indicate that these individuals may have higher difficulty in
developing effective emotion regulation skills. This result is also very interesting because
the link between neuroticism and the consequences of physical activity has not been given
as much attention as similar links for extraversion and conscientiousness. However, our
results are not surprising when considered in the light of the emotion regulation litera-
ture. Neuroticism, among the Big Five traits, has the strongest connection with emotion
regulation abilities (Gross & John, 2003), as it is the trait that is most directly related to the
emotional sphere. Moreover, neuroticism seems to be positively related with the use of in-
effective ways of regulating emotions (Gross & John, 2003; Purnamaningsih, 2017; Wang,
Shi, & Li, 2009). Also, in our study, we obtained a negative significant correlation between
neuroticism and using reappraisal and a positive significant correlation between neuroti-
cism and using suppression. Because of the strong connection between neuroticism and
low emotion regulation abilities, it may be more difficult for participants high in neuroti-
cism (compared to those low in neuroticism) to reap the benefits of yoga practice for their
emotion regulation skills. We also have evidence that traits related to neuroticism, like
anxiety, impede the learning process in different domains (Maclntyre, 1995; Mazzone et
al., 2007; Tobias & Weissbrod, 1980). We argue that it may be similar in the case of learning
new, effective emotion regulation habits during yoga training.

In contrast to reappraisal, our results indicate that the length of yoga training was not
significantly connected with using suppression. Moreover, differently from reappraisal,
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our analyses show that the effect of yoga training length on suppression is not significantly
moderated by personality traits. This lack of significant results is however interesting, and,
when compared to our results for reappraisal, theoretically important. In detail, our analy-
sis supports the notion that compared to more elaborate ways of controlling emotions,
suppression may not be dependent on training (Berkman, Kahn, & Merchant, 2014) and
other variables related to higher cognitive functioning. Instead, using suppression seems to
be a very basic tendency that is relatively easy to implement, and shows itself, for example,
in situations when there is a sudden need to inhibit emotional expression and there is no
time for preparation (Gross, 2015b; Gross & John, 2003). This pattern of results confirms
our predictions about the tendency to use suppression being largely independent from
yoga training.

Although the presented results confirm our predictions and are in line with the litera-
ture on the psychological benefits of yoga (Field, 2011; da Silva et al., 2009) and neuropsy-
chiatric disorders (Balasubramaniam et al., 2013), we must admit it has some limitations.
First of all, we used between participants comparisons, and our two groups may differ
on some important psychological dimensions we did not capture. Maybe the obtained
differences in emotion regulation do not result from yoga practice duration but rather
from more general psychological differences between these two groups. Moreover, future
research would do well to better establish the causality of described relationships in a lon-
gitudinal study or an experiment with a control group (e.g., individuals who did not prac-
tice yoga at all). In fact, it is important to make sure that it is the length of yoga training
that influences emotion regulation strategies and not regulation strategies (e.g., individual
tendency to use cognitive reappraisal) that influence the length of attending yoga classes.

Secondly, we choose to treat one year as a point differentiating short-term and long-
term yoga practice. Maybe using duration of practice as a more continuous variable could
be of better use, as we do not know what is happening to yoga practitioners during this one
year and we treat people who just started equally to those who practiced for half a year. Ad-
ditionally, as we based our study on a between-group design and did not control for many
participants’ characteristics that may be related to emotion regulation strategy use, we can-
not exclude the possibility that some additional, outside factors contributed to our findings.

Finally, the present study was conducted only among female participants, which let us
avoid gender-related factors that might influence emotional responding (Bradley, Codispo-
ti, Sabatinelli, & Lang, 2001; Wrase et al., 2003) or emotional regulation (McRae, Ochsner,
Mauss, Gabrieli, & Gross, 2008). However, potentially fertile ground for future research
would be to investigate the relationship between the length of yoga training and emotion
regulation strategies among male participants. So far we do not have data that could sug-
gest that yoga effects in general would be different in men then women. However, there
are some data showing differences in using suppression and reappraisal between men and
women (McRae et al., 2008; Smieja et al., 2011). Still, it is hard to speculate what the results
of our study would be for men. Thus one should be cautious not to generalize the results
for men and women populations.
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To conclude, we believe that the study suggests that yoga can influence effective emo-
tion regulation. Still the effectiveness of yoga in shaping emotion regulation skills needs
turther research. It seems that in planned research we must take personality traits into con-
sideration, as they may moderate the consequences of yoga. For example, yoga practiced by
a person with a high level of neuroticism may have little or no positive outcomes. Thus, our
study suggests that personality is an important factor that should be remembered when
general conclusions about the effectiveness of yoga for psychological health and well-being
are drawn.
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