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The main aim of the current study was to examine the role of co-occurring emotions

and their interactive effects with the Big Five personality traits in anger expression.

Everyday anger expression (“anger-in” and “anger-out” behavior) was studied with

the experience-sampling method in a group of 110 participants for 14 consecutive

days on 7 random occasions per day. Our results showed that the simultaneously

co-occurring emotions that buffer against anger expression are sadness, surprise,

disgust, disappointment, and irritation for anger-in behavior, and fear, sadness and

disappointment for anger-out reactions. While previous studies have shown that

differentiating one’s current affect into discrete emotion categories buffers against anger

expression (Pond et al., 2012), our study further demonstrated the existence of specific

interactive effects between the experience of momentary emotions and personality

traits that lead to higher levels of either suppression or expression of anger behavior

(or both). For example, the interaction between the trait Openness and co-occurring

surprise, in predicting anger-in behavior, indicates that less open people hold their

anger back more, and more open people use less anger-in behavior. Co-occurring

disgust increases anger-out reactions in people low in Conscientiousness, but decreases

anger-out reactions in people high in Conscientiousness. People high in Neuroticism

are less likely to engage in anger-in behavior when experiencing disgust, surprise, or

irritation alongside anger, but showmore anger out in the case of co-occurring contempt.

The results of the current study help to further clarify the interactions between the basic

personality traits and the experience of momentary co-occurring emotions in determining

anger behavior.

Keywords: anger expression, anger in and anger out, experience sampling, personality, momentary emotions,

co-occurring emotions, cross-level interactions

THE ROLE OF CO-OCCURRING EMOTIONS AND PERSONALITY
TRAITS IN ANGER EXPRESSION

Anger is one of the most common negative emotions and it is experienced about 10% of the time
(Trampe et al., 2015). The experience of anger has been described as an emotional reaction to
a perceived threat to an individual’s emotional well-being (Beck, 1999) and can be summarized
as “the experience of something unpleasant and that has obstructed one’s reaching one’s goals,
which event was felt to be unfair but inevitable, and for which someone else is to blame”
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(Frijda et al., 1995, p. 139). Anger has been conceptualized as a
social emotion that emerges in response to the actions of other
people (Averill, 1982; Frijda, 1993).

The experience of anger may vary from mild irritation to
intense fury, and is accompanied by physical reactions indicating
autonomic nervous system arousal (Spielberger, 2010). Previous
research has suggested many factors as antecedents to, or
moderators of, the anger experience, such as the perception
of a threat to, or an injustice against, oneself (Skarlicki and
Folger, 1997). The experience of anger may also result from an
appraisal of external stimuli as threatening (Huesmann, 1998), or
from the perceived violation of a socially acceptable behavior or
other social stressor (Berkowitz and Harmon-Jones, 2004). In the
context of close relationships, anger can be triggered by a fear of
being abandoned, reflecting an underlying continuing desire for
connection (Dallos and Vetere, 2009).

The experience of anger, however, must be separated from
the expression of anger. Differently from other biologically-based
response tendencies (e.g., reflexes), emotions only predispose
people to act in a certain manner: they do not force people to do
so (Gross and John, 1997). Thus, appraisal of an anger-provoking
or frustrating situation triggers the anger experience which, in
turn, generates different behavioral responses. In research on
anger expression, the distinction between “anger-in” and “anger-
out” behavioral reactions is most frequently made. People are
classified as “anger in” if they tend to suppress their anger
or to direct it toward themselves or “anger out” if they direct
their anger outward and express it toward other people or
the environment (Funkenstein et al., 1954; Spielberger et al.,
1985). Anger-in and anger-out reactions are not conceptualized
as opposite poles of one dimension, but rather as two distinct
processes that may even have different genetic mechanisms (Guo
et al., 2015). The expression of anger is argued to be highly
controlled and frequently suppressed or replaced by socially
appropriate expressions, and, as a result, only a small proportion
of anger experience results in overtly aggressive behavior (Averill,
1983). The purpose of anger-out expression is often to correct
injustice, to stand up for oneself, or to change a situation in order
not to feel antagonistic emotions. In general, the overt expression
of anger may have a negative effect on social interactions, except
in some specific situations, such as short term negotiations
among strangers (Van Kleef et al., 2004). Anger-in expression,
however, often refers to anger suppression for the sake of
maintaining good relationships.

What are the factors that lie behind people’s reactions
if they experience anger? It has been suggested that both
anger experience and expression depend on situational (e.g.,
another person’s misdeeds, physical and psychological distress)
and dispositional factors (e.g., intrapersonal demands, low
agreeableness, high neuroticism); there is, however, little insight
into the interplay between the two (Affleck et al., 1999; Mazerolle
et al., 2003; Kashdan et al., 2016). It has also been suggested
that experiencing one emotion (i.e., anger) can instantly elicit
other emotions that interact with the prevailing emotion (Izard,
1972). Emotions are experienced in a mixed way as a response to
the contrasting affective qualities of one external event (Russell,
2003). There is also some evidence from anger communication

studies that the expression of anger may be influenced by
a wide array of situational and contextual factors (Sanford,
2012), but further evidence is needed about the effects of the
specific interactions between underlying personality traits and
concurrent feelings. Among other things, a better understanding
of the influence of the emotional palette co-occurring with anger
would be useful for emotion-focused intervention programs.
This is why, in the current study, we aim to examine the role of
co-occurring emotions and personality traits in anger expression.
The use of an experience sampling research design allows us to
explore anger behavior in an everyday context, and to include
personality traits as individual explanatory characteristics. Below
we explain how co-occurring emotions and personality traits
might be relevant in anger expression.

The Role of Co-occurring Emotions in
Anger Expression
There is growing interest in the interplay between emotions
that are experienced and the way in which they affect people’s
behavior. Co-occurring emotions are simultaneously arising
emotional states which maintain their discrete characteristics of
valence and intensity (Harley et al., 2012). Concurrent feelings
about the same object or event are also defined as mixed
emotions, usually a pair of emotions with the opposite valence
(Berrios et al., 2015). For instance, the expression of emotions
has been found to depend on the general affective context,
which reflects the emotional experiences of previous periods,
averaged across multiple assessments (Sanford, 2012). Previous
research has suggested that the experience of anger is frequently
blended with the experience of other emotions, such as sadness,
fear, disgust, and surprise (Berkowitz and Harmon-Jones, 2004;
Trampe et al., 2015). It has also been found that the perception
of so-called “hard” emotions (e.g., anger, irritation) expressed
during communication dominates co-occurring “soft” emotions
(e.g., sadness, disappointment) (Sanford, 2012). In addition,
anger has been found to be frequently accompanied with
disappointment. Both of these emotions are similar in valence
and intensity, but are linked to different appraisals and elicit
different behaviors (Lelieveld et al., 2012). Trampe et al. (2015)
found that the experience of anger most frequently co-occurs
with the feelings of sadness and disgust, while the experience
of anger tends to inhibit the experience of joy and other
positive emotions. Sanford (2012) reported that the simultaneous
experience of soft negative emotions (i.e., sadness) has no effect
on the expression of hard emotions (i.e., anger), but the presence
of hard emotions affects the expression of soft emotions. Previous
studies have also shown an interaction between the expression
of anger and the experience of fear, with angry communications
themselves inducing fear in a communication partner (Van Kleef
et al., 2004). The feeling of fear is related to perceptions of risk
(Lerner et al., 2015). A fear of retaliation and an expectation of
social disapproval have also been found to inhibit the expression
of anger (Bandura, 1973; Berkowitz, 1993; Beck, 1999). It has
been shown that induced fear leads to higher levels of anger,
and induced sadness leads to lower levels of aggression (Zhan
et al., 2015). Additionally, a study on the function of mixed
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emotions (i.e., two opposing emotions) found that the experience
of secondary mixed emotions promotes adaptive coping in
stressful situations by lowering the perceived negativity of an
adverse event (Davydov et al., 2011), and by supporting solution-
oriented actions to handle adversity (Braniecka et al., 2014). For
example, concurrent negative emotions in victims of stalking
have been found to lead to the use of more effective coping
strategies (Ngo and Paternoster, 2013). Thus, experiencing mixed
emotions has been suggested to decrease distress felt, to help
find meaning in life’s stressors (Larsen et al., 2003), and to lead
to greater emotional resilience (Tugade and Fredrickson, 2004).
In addition, Bosch and D’Mello (2014) found that co-occurring
affective states influence success in learning. Berrios et al.
(2015) point to the need for further information about different
situational activation patterns in mixed affective responses and
the functionality of affective co-activation of emotion-related
behavior. Although previous studies have implied what the
functional effects of co-occurring and mixed emotions are, they
cannot be detected in detail unless modeled explicitly. The
current study aims to enrich the existing research by examining
the role of co-occurring or simultaneously experienced emotions
in anger expression.

The Role of Personality Traits in Anger
Expression
Studying the associations between personality traits and affective
states would enable us to detect which personality traits
predispose individuals to the expression of anger. Previous
research has shown that there are considerable individual
differences in the disposition to experience anger (“anger-
proneness”) as well as to express it (Jones et al., 2011). State-
Trait Anger Theory describes state anger as an immediate
subjective experience and trait anger as a personality trait
characterized by the tendency to experience frequent state anger
(Spielberger, 2010). Accordingly, different constructs, such as
trait aggressiveness, trait irritability, and trait anger, Type A
personality, dissipation-rumination, impulsivity, and narcissism
(Bettencourt et al., 2006) have been examined in relation to the
experience and expression of anger. The Big Five personality
traits are also often examined with regard to anger experience
and expression, with anger experience being typically related
to neuroticism and anger expression to agreeableness (Costa
et al., 1989). It should be noted, however, that a recent study
on anger experience in everyday life did not find any significant
associations between the Big Five personality traits and daily
anger experiences (Kashdan et al., 2016). A recent study by Pease
and Lewis (2015) showed that neuroticism and agreeableness
were associated with the trait-level components of the expression
of anger, whereas conscientiousness and extraversion were linked
to the more focal components of anger expression. In addition,
the relationship between neuroticism and the expression of
anger was moderated by agreeableness and conscientiousness.
It has also been shown that emotion differentiation as a trait
moderates aggressive responding by weakening the relationship
between anger and aggressive reactions (Pond et al., 2012).
Although personality research suggests an interaction between

basic personality traits and emotion states (Costa et al., 1992;
Pease and Lewis, 2015), almost no attention to date has been paid
to interactive influences between personality and momentary
emotions on the one hand and anger expression on the other.
In the current study, it was predicted that the relationship
between co-occurring emotions and anger expression would be
moderated by personality traits. As previous studies have stressed
the different pathways in anger expression-out vs. expression-
in (Pease and Lewis, 2015), we expected emotion-personality
moderators to be different for anger-in and anger-out behaviors.
However, a more detailed picture of the influence of the specific
emotions co-occurring with the anger experience would provide
useful information about the exact nature of the links between
co-occurring emotions and anger behavior.

The Aim of the Study
The main aim of the current study was to examine the role of
co-occurring emotions, the Big Five personality traits, and the
interaction between these in anger expression. First, based on the
earlier research described above (e.g. Pond et al., 2012; Sanford,
2012; Pease and Lewis, 2015; Trampe et al., 2015), we predicted
that the experience of fear, sadness, happiness, irritation, surprise,
contempt, disgust, and disappointment would uniquely influence
anger-in and anger-out behaviors. It was expected that so-called
“hard” co-occurring emotions (i.e., irritation) would increase
anger-out expression, and “soft” co-occurring emotions increase
anger-in expression (i.e., sadness, fear), whereas emotions with
the opposite valence (i.e., happiness, surprise) would decrease
both anger-in and anger-out behaviors.

Second, we expected that the Big Five personality traits
would improve the model fit in explaining anger behavior when
also taking into account accompanying momentary emotions.
Personality traits have been found to influence anger expression
(Jones et al., 2011; Pease and Lewis, 2015), but there is little
research to date on whether and which personality traits can
explain any additional variance in anger behavior beyond the co-
occurrence of anger and other affective states. It was predicted
that high neuroticism and low agreeableness predict higher levels
of anger expression, and conscientiousness would lead to lower
levels of both anger-in and anger-out expressions.

Third, we were interested in examining possible cross-
level interactions between the Big Five personality traits
and momentary emotional experiences in predicting anger
expression in everyday life. Previous studies have highlighted the
importance of emotion differentiation in predicting aggressive
responses (Pond et al., 2012) and the significance of interactions
between personality traits (Pease and Lewis, 2015) and
the experience of anger. Interactions may indicate inverse
relationships between a predictor (e.g., discrete momentary
emotions) and a dependent variable (e.g., anger-in vs. anger-out
behavior), when moderated by a third variable (e.g., personality
traits).

Taken together, the aim of the present study was to examine
how the co-occurrence of momentary anger and other emotions,
the Big Five personality traits, and cross-level interactions
between the two factors are associated with anger-in and anger-
out expressions in daily life.
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METHOD

This study is a part of a broader research project exploring
emotion experience in daily life (see also Kööts et al., 2011, 2012;
Mill et al., 2016). The sample consisted of 110 participants (70
females and 40 males) with ages ranging from 19 to 84 years.
All participants were ethnic Estonians and received about EUR
33 for taking part in the study. The sample was made up of two
subsamples: one of older adults and one of university students.
The older participants consisted of 42 females and 13 males
and the age of participants in this group ranged from 61 to
84 years, with a mean age of 68.2 (SD = 5.5). The majority
(73%) of the respondents was retired; about one-third (36%)
of older respondents had higher education. The student group
(n= 55; 28 females and 27males) wasmade up of undergraduates
from the University of Tartu; those majoring in psychology were
not eligible to participate. The mean age of students was 21.3
(SD= 1.0), ranging from 19 to 23 years.

Procedure
The study consisted of 14 days of experiment by the experience
sampling method (ESM) using iESP software. Participants were
signaled 7 times per day (the time point was randomly chosen by
the iESP software) during the average waking time from 8 a.m. to
8 p.m. to report their current emotions (i.e., up to 98 possible
assessments per participant). There were 10,667 measurement
trials across all participants, with an average of 97 measurement
trials per participant. The response rate was 82.8%, which is
considered to be in the normal range for an experience-sampling
study (Zelenski and Larsen, 2000).

Measures
State-Level Measures

Participants were asked to indicate on a 4-point Likert-type scale
(1–not at all to 4–to a large extent), as used in other ESM
studies (Mroczek et al., 2003; Gerstorf et al., 2009; Thompson
et al., 2011), the extent to which each of the measured emotions
(anger, happy, contempt, disgust, fear, sadness, disappointment,
irritation and surprise) described their current emotional state as
quickly and accurately as possible.

The expression of anger was measured by the following three
statements. When I was angry, (1) I kept the anger inside me; (2)
I expressed my anger; (3) I tried to maintain self-control (The
three options describe anger in, anger out, and anger control,
respectively). All three statements were answered on a four-point
scale from 1–not at all to 4–to a large extent. In the current
study, the anger-in and anger-out behaviors are the main factors
of interest.

Trait-Level Measures

At the beginning of the experiment, participants filled in
the Estonian version (Kallasmaa et al., 2000) of the Revised
NEO Personality Inventory (NEO-PI-R; Costa et al., 1992).
The NEO PI-R consists of 240 items that measure five broad
factors—Neuroticism, Extraversion, Openness to Experience,
Agreeableness, and Conscientiousness—and their 30 facets. Each

facet is measured by 8 items, and items are answered on a 5-
point Likert scale, ranging from 0 (strongly disagree) to 4 (strongly
agree).

Analyses
As anger behavior episodes are nested within individuals, the data
were analyzed by way of a multilevel regression analysis (Nezlek,
2007). The experience of anger and its co-occurring emotions,
as well as the expression of anger, are measured at level 1 (state
level), whereas personality traits are measured at level 2 (trait
level). Methodologically, the aim was to carry out a multilevel
regression analysis of the two distinct types of anger expression
(anger in vs. anger out), by including the experience of anger
and other momentary emotions as Level 1 explanatory variables,
and personality traits as Level 2 measures. The multilevel model
makes it possible to establish the increase in the explanation of
individual differences in state anger implied by Level 2 factors.
Also, it is possible to determine the specific contribution of
different explanatory factors and interactions. More specifically,
the aim of the multilevel regression analysis was to find the
best predictors for the two types of anger expression, but also
to determine what set of variables comprises the best model
fit, providing the best explanation for momentary anger-in and
anger-out behaviors (the parsimony of the different independent
variables). The model included anger-in and anger-out behaviors
as outcome variables; predictor variables consisted of momentary
ratings of the experience of co-occurring emotions and their
interactions with momentary anger (Level 1 predictors), and
personality traits, and age were entered as Level 2 predictors. As
is common in the predictive approach, variables were retained
in the model on the basis of statistical significance and model
efficiency (Heck et al., 2010). To assess improvement in model
fit by comparing three successive models, maximum likelihood
estimation was used (Heck et al., 2010). A series of multilevel
models was conducted in the Mixed module of IBM SPSS
20.0: first the null-model was created, followed by the Level
1 predictors model (momentary emotions), and the Level 2
predictors model (personality and age) including cross-level
interactions as predictors. In the equations of multilevel models
predicting anger behavior, the (i) refers to momentary recordings
of anger behavior and (j) refers to each individual, as the
observations were nested within participants. The anger behavior
i of participant j can be represented as follows, with β0j as the
intercept and εij as variation in estimating the momentary anger
behavior of participants:

Yij = β0j + εij

β0j = γ00 + u0j.

The null model, providing the estimated mean anger behavior
for all participants and partitioning variance between Level 1 (εij)
and Level 2 (u0j), is represented as:

Yij = γ00 + u0j + εij

Next, a Level 1 model was built with momentary emotions
(i.e., anger plus the other six basic emotions) as within-
person predictors of anger behaviors. The within-person random

Frontiers in Psychology | www.frontiersin.org 4 February 2018 | Volume 9 | Article 123

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


Mill et al. Co-occurring Emotions, Personality Traits, and Anger

intercept model was defined as follows, suggesting that, at the
within-person level, anger behavior is related to experienced
momentary emotions:

Yij = β0j + β1(anger)ij + β2(fear)ij + β3(sadness)ij
+ β4(surprise)ij + β5(disgust)ij + β6(disappointment)ij
+ β7(contempt)ij + β8(irritation)ij + β9(happiness)ij +

β10(anger
∗fear)ij + β11(anger

∗sadness)ij + β12(anger
∗surprise)ij

+ β13(anger
∗disgust)ij + β14(anger

∗disappointment)ij
+ β15(anger

∗contempt)ij + β16(anger
∗irritation)ij +

β17(anger
∗happiness)ij + εij.

As the research model of the current study proposes that the
relationship between momentary emotions and anger behavior
may vary across individuals, a person-level random intercept
model was built, based on the assumption that dispositional
factors (i.e., personality traits and age) impact the remaining
variability in anger behavior between people. At the between-
person level, the facets of the Big Five personality traits and age
were added to the model to explain the remaining variability in
anger behaviors between individuals:

β0j = γ00 + γ01(fear) ij + γ02(sadness)ij + γ03(happiness)ij
+ γ04(surprise)ij + γ05(contempt)ij + γ06(disgust)ij +

γ07(disappointment)ij + γ08(irritation)ij + γ09(anger)ij +

γ10(anger
∗fear)ij + γ11(anger

∗sadness)ij + γ12(anger
∗surprise)ij

+ γ13(anger
∗disgust)ij + γ14(anger

∗disappointment)ij
+ γ15(anger

∗contempt)ij + γ16(anger
∗irritation)ij +

γ17(anger
∗happiness)ij + γ18(neuroticism)j + γ19(extraversion)j

+ γ20(openness to experience)j + γ21(agreeableness)j +

γ22(conscientiousness)j + γ23(age)j + u0j.
For all analyses, the control variable of age was used, as it

has been shown that emotion behaviors can be associated with
aging effects (John and Gross, 2004; Mill et al., 2009). In terms of
centering, grand mean centering (GMC) was used for all person-
level variables, and, for continuous state-level variables, group
mean centering (CWC) was used (Enders and Tofighi, 2007;
Nezlek, 2007).

RESULTS

The Frequency of the Experience of Anger
The experience of anger (altogether recorded 660 times) was
as follows: 475 incidences of slight anger (2–to some extent),
138 incidences of moderate anger (3–to a moderate extent), and
47 incidences of strong anger (4–to a large extent), M = 2.27
(SD = 0.32). On average, anger was experienced 5.98 times per
person during the 2 weeks (SD= 5.62, ranging from 1 to 30 anger
occasions).

First, the frequencies of experienced anger and other emotions
were computed as the percentage of the time that people reported
feeling an emotion. On average, people reported experiencing
anger on 6.19%, fear on 8.13%, sadness on 21.50%, surprise on
22.76%, disgust on 8.21%, happiness on 67.95%, disappointment
on 19.90%, contempt on 6.93%, and irritation on 25.95% of
all measurement occasions. In general, the amount of time
experiencing specific emotions in everyday life was similar to that
reported in a previous study by Trampe et al. (2015).

We were also interested of co-occurrence of different
emotions, referring to the frequency of situations in which

participants rated the experience of respective emotions greater
than 1 (not at all). The frequencies of co-occurring emotions
when anger was experienced (660 episodes) were the following:
fear 24.09%, sadness 58.79%, surprise 37.27%, happiness 46.36%,
disgust 35.44%, disappointment 67.42%, contempt 33.03% and
irritation 77.27%. The extent of co-occurrence of mixed and same
valence emotions was at similar level as reported by previous
studies for the mixed experience of sadness and happiness
(Larsen et al., 2001; Moeller et al., 2018). When experiencing
anger, people used anger-in behavior on 86% (568 cases)
and anger-out behavior on 60% (393 cases) of measurement
occasions; thus, anger is usually both held back and expressed
(the correlation between anger-in and anger-out expressions was
as high as r = 0.78, p < 0.001). The correlations between the
experience of anger and anger-in/anger-out expressions were
r = 0.84 and 0.85, respectively (p < 0.001). The descriptive
statistics of predictor and dependent variables are shown in
Appendix 1 in Supplementary Material.

Anger Behavior Explained by Experienced
Momentary Emotions and Personality
Traits
Next, we examined the effects of the co-occurrence of anger
and other emotions and the Big Five personality traits on anger
expression (in vs. out). In addition, we explored the mechanisms
underlying the interaction effect of personality traits on the
relationship between co-occurring momentary emotions and
anger behavior.

To this end, a series of multilevel regression analyses were
conducted.

In the first step of the multilevel regression analysis, we
examined whether anger behaviors varied across people. The
residual parameters of the no predictors model, describing the
variance to be explained within groups, suggested that there was
a significant variance to be explained at the within-person level
both for anger-in and anger-out expression (Z= 65.97, p< 0.001
and Z = 65.97, p < 0.001, respectively). Also, the intercept
parameters indicated that the intercepts varied significantly
across people (Z = 6.14, p < 0.001, and Z = 6.09, p < 0.001,
respectively for anger-in and anger-out expression). Thus, people
differed from one another as well as varied within themselves in
anger behavior, and we expected to understand these differences
by exploring the effects of momentary and trait-level predictors.

The results of mixed models analysis, in terms of significance
of predictors, are presented in Table 1.

The intercepts adjusted for Level 1 predictors were Y = 0.25
(p < 0.001) for anger-in and Y = 0.15 (p < 0.001) for anger-out
expression. The experience of anger [β1 = 2.05, t(8,710) = 120.53,
p< 0.001], disappointment [β6 = 0.04, t(8,687) = 4.26, p< 0.001],
irritation [β8 = 0.04, t(8,688) = 4.05, p < 0.001] and momentary
happiness [β6 = −0.01, t(8,687) = −2.53, p < 0.05], significantly
predicted anger-in expression. This suggests that anger-in
behavior is greater given the moment-to-moment increases in
momentary disappointment and irritation over and above that is
predicted by anger. Whereas, in case of co-occurring happiness
there is less cognitive effort in holding anger inside oneself.
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TABLE 1 | The null model and Level 1 fixed effects model of anger-in and anger-out behaviors.

Model Predictors Anger-in Anger-out

Estimates of fixed effects Estimates of fixed effects

Estimate Std. Error df t Sig. Estimate Std. Error df T Sig.

Null model Intercept 0.22 0.02 108 10.52 0.000 0.15 0.01 110 10.32 0.000

Level 1 predictors Intercept 0.25 0.02 109 10.44 0.000 0.15 0.02 109 10.28 0.000

Fear 0.01 0.01 8,687 1.12 0.262 −0.02 0.01 8,687 −2.01 0.045

Sadness 0.01 0.01 8,687 0.61 0.540 −0.01 0.01 8,687 −0.82 0.410

Happiness −0.01 0.01 8,687 −2.53 0.011 −0.01 0.00 8,687 −1.89 0.059

Surprise 0.00 0.01 8,687 −0.57 0.566 0.01 0.01 8,687 1.46 0.143

Contempt 0.03 0.01 8,687 1.78 0.075 0.01 0.01 8,688 0.52 0.600

Disgust 0.02 0.01 8,689 1.51 0.130 0.02 0.01 8,689 1.70 0.089

Disappointment 0.04 0.01 8,687 4.26 0.000 0.01 0.01 8,687 2.20 0.028

Irritation 0.04 0.01 8,688 4.05 0.000 0.05 0.01 8,688 7.39 0.000

Anger 2.05 0.02 8,710 120.53 0.000 1.27 0.01 8,717 105.28 0.000

Fear*Anger −0.01 0.02 8,701 −0.31 0.754 −0.09 0.01 8,705 −6.22 0.000

Sadness*Anger −0.04 0.02 8,700 −2.34 0.019 −0.08 0.01 8,705 −7.34 0.000

Happiness*Anger −0.02 0.02 8,700 −1.17 0.243 −0.02 0.01 8,704 −1.48 0.139

Surprise*Anger −0.08 0.01 8,695 −5.34 0.000 0.02 0.01 8,698 1.72 0.086

Contempt*Anger 0.01 0.02 8,696 0.67 0.502 0.00 0.01 8,699 −0.14 0.885

Disgust*Anger −0.19 0.02 8,702 −10.26 0.000 −0.07 0.01 8,707 −5.59 0.000

Disappointment*Anger 0.07 0.02 8,698 4.77 0.000 −0.03 0.01 8,702 −2.29 0.022

Irritation*Anger −0.35 0.01 8,708 −23.47 0.000 0.00 0.01 8,715 −0.21 0.831

Bold values outline the significant results.

However, were also interested of within-person interactions of
momentary emotions (Level-1 predictors) in order to assess
the effects of emotions that co-occur with anger on anger-
in and anger-out expression. There were following significant
interactions between anger and co-occurring emotions of
sadness [β11 = −0.04, t(8,700) = −2.34, p < 0.05], surprise
(β12 = −0.08, t(8,685) = −5.34, p < 0.001], disgust [β13 = −0.19,
t(8,703) = −10.28, p < 0.001], disappointment [β14 = 0.07,
t(8,699) = 4.76, p < 0.001], and irritation [β16 = −0.35,
t(8,708) = −23.47, p < 0.001], in predicting anger-in behavior.
Thus, the stronger the experience of anger, the more one tries
to hold it back. In addition, the co-occurrence of several other
emotions with anger seems to influence anger-in behavior—
people are more likely to use anger-in behavior when feeling not
only angry but also disappointed, whereas the co-occurrence of
anger and sadness, surprise, irritation, or disgust leads to lesser
engagement in anger-in behavior.

For anger-out expression, the significant predictors were the
momentary experience of anger [β1 = 1.27, t(8717) = 105.28,
p < 0.001], irritation [β8 = 0.05, t(8688) = 7.39, p < 0.001],
fear [β2 = −0.02, t(8687) = −2.01, p < 0.05], and
disappointment [β6 = 0.01, t(8687) = 2.20, p < 0.05]. There
were also significant interactions between anger and following
co-occurring emotions in predicting anger-out behavior: fear
[β10 =−0.09, t(8705) =−6.22, p < 0.001], sadness [β11 =−0.08,
t(8705) =−7.34, p< 0.001], disgust [β13 =−0.07, t(8707) =−5.59,
p < 0.001], and disappointment [β14 = −0.03, t(8702) = −2.29,
p < 0.001]. Thus, simultaneously experienced emotions have a
significant influence on anger-out behavior–anger is less overtly

expressed when the experience of anger is accompanied by fear,
sadness, disgust, and disappointment. Interestingly, the direction
of the effect of disappointment on anger-out reaction depends
on levels of simultaneously experienced anger. Taken together,
co-occurring emotions may influence anger-in and anger-out
behaviors in different ways. Sadness and disgust, for example,
make one hold anger expression back less, but also decrease
the anger-out reaction. Disappointment, increases efforts to hold
back anger, and also decreases anger-out reactions. Irritation
decreases anger-in behavior, whereas sadness decreases only
anger-out reactions.

The addition of within-person predictors did not reduce the
within-group variability in anger-in and anger-out behaviors
significantly. The intraclass correlation (ICC) as the ratio of
between-groups variance to the total variance was also calculated
(Heck et al., 2010). The ICC was ρ = 0.28 for anger-in, and
ρ = 0.23 for anger-out, expression. There was considerable
change in likelihood function between the null model and the
level 1 model for anger-out behavior, suggesting that Level 1
predictors improved the model fit:−2∗LL (-2∗Log Likelihood)
decreased from 20901 to 9600 for anger-in, and from 14488
to 3506 for anger-out, models. Yet, there was still significant
variability to be explained both within and between people (at
p < 0.001). This suggested that it would be meaningful to add
person-level predictors that could explain this remaining residual
variability in intercepts.

The addition of Level 2 predictors did not improve themodels,
the−2∗LL was increased from 9600 to 9644 for anger-in and
from 3506 to 3562 for anger-out behavior. The results of the
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mixed models analysis with fixed predictors are presented in
Table 2.

Regarding the predictors, anger-in behavior was influenced by
Extraversion [γ19 = 0.003, t(103) = 2.35, p < 0.05], Agreeableness
[γ21 = −0.003, t(102) = −2.31, p < 0.05] and Conscientiousness
[γ22 = −0.003, t(103) = −2.22, p < 0.05]. Significant predictors
for anger-out were Neuroticism [γ18 = 0.001, t(102) = 2.03,
p < 0.05] and Agreeableness [γ21 = −0.003, p < 0.01]. The
main effects for both anger-in and anger-out Level 2 models
were statistically significant at p < 0.001, suggesting that anger-
in and anger-out behaviors vary significantly as a function of
co-occurring emotions and personality traits.

Moderating Effects of Personality Traits on
the Association between Co-occurring
Emotions and Anger Behavior
One of the main predictions of our study was that personality
traits act as moderating factors on the relationship between co-
occurring emotions and personality traits. It is possible that co-
occurring emotions influence anger expression in a certain way
for people with specific levels of personality traits. In order to

investigate this, two-way interactions with a simple slope analysis
between momentary emotions and personality traits were added
to the Level 2 model. Interactions were probed across values
of moderator variables according to techniques described by
Dawson (2014).

As expected, the analyses revealed statistically significant
Momentary Co-occurring Emotion x Personality interactions
for both anger-in and anger-out behaviors, as presented in
Figures 1, 2.

A variety of interaction effects between momentary emotions
and personality traits emerged for both anger-in and anger-
out behaviors (Reinard, 2006). For anger-in behavior, there
was an interaction between Conscientiousness and disgust,
with people high in Conscientiousness using less anger-in
behavior when feeling both angry and disgusted [ŷ = −0.002,
t(8,704) = −2.54, p = 0.011]. There was also an interaction
between Conscientiousness and contempt—people low in
Conscientiousness tended not to hold back anger when feeling
contempt, whereas people high in Conscientiousness rather held
their anger in, in the case of co-occurring contempt [ŷ = 0.002,
t(8,704) = 2.22, p = 0.027]. The co-occurrence of sadness,
however, made people low in Conscientiousness not hold anger

TABLE 2 | The estimates of the Level 2 fixed effects model of anger-in and anger-out behaviors.

Model Predictors Anger-in Anger-out

Estimates of fixed effects Estimates of fixed effects

Estimate Std. Error df T Sig. Estimate Std. Error df t Sig.

Level 2 predictors model Intercept 0.25 0.02 103 11.57 0.000 0.15 0.01 103 11.05 0.000

Fear 0.01 0.01 8,687 1.13 0.260 −0.02 0.01 8,687 −2.00 0.045

Sadness 0.01 0.01 8,687 0.61 0.543 −0.01 0.01 8,687 −0.83 0.408

Happiness −0.01 0.01 8,687 −2.53 0.011 −0.01 0.00 8,687 −1.89 0.059

Surprise 0.00 0.01 8,687 −0.57 0.567 0.01 0.01 8,687 1.47 0.142

Contempt 0.03 0.01 8,687 1.78 0.076 0.01 0.01 8,688 0.52 0.602

Disgust 0.02 0.01 8,689 1.52 0.128 0.02 0.01 8,689 1.71 0.087

Disappointment 0.04 0.01 8,687 4.26 0.000 0.01 0.01 8,687 2.20 0.028

Irritation 0.04 0.01 8,688 4.07 0.000 0.05 0.01 8,688 7.41 0.000

Anger 2.05 0.02 8,707 120.56 0.000 1.27 0.01 8,712 105.32 0.000

Fear*Anger −0.01 0.02 8,703 −0.33 0.739 −0.09 0.01 8,707 −6.25 0.000

Sadness*Anger −0.04 0.02 8,702 −2.32 0.021 −0.08 0.01 8,705 −7.34 0.000

Happiness*Anger −0.02 0.02 8,701 −1.15 0.250 −0.02 0.01 8,704 −1.47 0.142

Surprise*Anger −0.08 0.01 8,696 −5.34 0.000 0.02 0.01 8,699 1.72 0.086

Contempt*Anger 0.01 0.02 8,697 0.70 0.483 0.00 0.01 8,699 −0.11 0.909

Disgust*Anger −0.19 0.02 8,703 −10.28 0.000 −0.07 0.01 8,707 −5.61 0.000

Disappointment*Anger 0.07 0.02 8,699 4.76 0.000 −0.03 0.01 8,701 −2.31 0.021

Irritation*Anger −0.35 0.01 8,707 −23.53 0.000 0.00 0.01 8,712 −0.28 0.783

Neuroticism 0.00 0.00 102 1.67 0.098 0.00 0.00 102 2.03 0.045

Extraversion 0.00 0.00 103 2.35 0.021 0.00 0.00 103 1.94 0.055

Openness to Experience 0.00 0.00 102 −0.02 0.983 0.00 0.00 102 0.45 0.651

Agreeableness 0.00 0.00 102 −2.31 0.023 0.00 0.00 102 −2.99 0.003

Conscientiousness 0.00 0.00 103 −2.22 0.029 0.00 0.00 103 −0.96 0.337

Age 0.00 0.00 102 0.49 0.626 0.00 0.00 102 1.12 0.267

Bold values outline the significant results.
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FIGURE 1 | Statistically significant interactions between momentary emotions and personality traits in predicting anger-in behavior.

in, whereas, for people high in Conscientiousness, there was the
opposite effect [ŷ = −0.001, t(8,704) = −2.87, p = 0.004; see
Figure 1]. There was also an interaction effect between Openness
and surprise, with people high in Openness holding less anger
in when feeling momentary surprise, whereas for people low
in Openness, the experience of momentary surprise made them
more engaged in anger-in behavior [ŷ=−0.001, t(8,704) =−2.40,
p= 0.016]. There was an interaction effect between Neuroticism
and irritation, with people high in Neuroticism holding less
anger in when not being irritated at the time, whereas people
low in Neuroticism showed more anger-in behavior when also
experiencing irritation [ŷ = −0.001, t(8,704) = −3.15, p = 0.002].
People high in Neuroticism hold anger less in when feeling both
disgust [ŷ = −0.001, t(8,704) = −2.05, p = 0.041] and surprise
[ŷ=−0.002, t(8,704) =−2.24, p= 0.025].

For anger out, there were also significant interactions between
co-occurring momentary emotions and personality traits in
determining anger reactions. There were interactions between
conscientiousness and the momentary emotions of irritation
[ŷ=−0.002, t(8,704) =−4.53, p< 0.001] and disgust [ŷ=−0.002,

t(8,704) = −4.35, p < 0.001], with high Conscientiousness
attenuating the link between irritation and anger-out reactions
and disgust increasing anger-out reactions in people low in
Conscientiousness, but decreasing anger-out reactions in people
low in Conscientiousness. There was a similar interaction effect
between Extraversion and disgust [ŷ = 0.002, t(8,704) = 4.01,
p< 0.001], the co-occurring feeling of disgustmaking introverted
people not engage in anger-out behavior, whereas the effect
was the opposite for more extraverted people. There was also
an interaction between Openness and contempt [ŷ= −0.001,
t(8,704) = −2.63, p = 0.008], where the feeling of contempt
reduced anger-out expression for people high in Openness. The
influence of co-occurring momentary disgust is also moderated
by Neuroticism [ŷ = −0.001, t(8,704) = −4.52, p < 0.001], with
people high in Neuroticism having lower levels of anger-out
behavior when accompanied by disgust. More neurotic people
have higher levels of anger-out behavior in the case of contempt
[ŷ = 0.001, t(8,704) = 2.40, p = 0.017], and less anger out when
feeling surprise [ŷ = −0.001, t(8,704) = −2.47, p = 0.014] or
sadness [ŷ=−0.002, t(8,704) =−2.06, p= 0.039].
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FIGURE 2 | Statistically significant interactions between momentary emotions and personality traits in predicting anger-out behavior.

DISCUSSION

The main objective of the current study was to capture and
explore the functional role of co-occurring emotions, personality
traits, and the interaction of these in explaining the anger
behavior (anger in and anger out) in people’s everyday lives.
By using an experience sampling approach, we conducted

a comprehensive examination into how discrete momentary
emotions are related to anger behavior. The results suggest
that some co-occurring emotions are important predictors of

both anger-in and anger-out behaviors, such that disgust, for
instance, reduces both anger-in and anger-out reactions. Thus,
it can be that when one is feeling disgusted together with
anger, there is less cognitive effort directed to not displaying

one’s feelings, and the overt display of anger is also weaker.
The pattern is similar for sadness. Disappointment, however,
has different effect, meaning that when people are not only
angry but also disappointed, they are more likely to direct

their anger inwards and less outwards. Also, the co-occurring
emotions of sadness or irritation result in a stronger anger-
in behavior, making it harder to deal with experienced anger.
Whereas co-occurring fear reduces just the overt expression of
anger.

Co-occurrence of Emotions and Anger
Behavior
Anger is a multifaceted construct that can be experienced and
expressed in a various ways, and anger behavior can be expected
to be modified and influenced by different trait- and state-
level interactions (Pease and Lewis, 2015). Previous studies have
suggested that mixed emotions are felt about 33% of time,
and there is interplay between emotions that are experienced
simultaneously, where some emotions stimulate same-valence
emotions and inhibit opposite-valence emotions (Trampe et al.,
2015). Regarding anger expression, a study by Sanford (2012)
suggested that only co-occurring “hard” negative emotions
(averaged across different emotions, including irritation) have
an effect on anger expression. However, our study aimed to
explore the effect of specific co-occurring emotions on anger-
in and anger-out reactions separately. Our analyses suggest that
the pattern of influence of simultaneously felt negative emotions
is more detailed and may lead to both anger expression and
inhibition. Anger is less overtly expressed (anger out) when
accompanied by feelings of disappointment, disgust, fear and
sadness. Anger out is higher for people high in Neuroticism and
low in Agreeableness. More neurotic people report expressing
more, and more agreeable people less, anger out. People higher
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in Extraversion report trying to hold back their anger (anger-
in), whereas people high in Agreeableness and Conscientiousness
report less effort in doing so. Thus, it appears that personality
traits have a direct influence on anger in everyday life over
and above momentary emotions, with distinct profiles for
the effects on anger in vs. anger out. Our findings broadly
support previous studies suggesting that there are dispositional
factors that influence the etiology of anger experience and
expression, personality traits of Neuroticism, Agreeableness,
Extraversion and Conscientiousness can be seen as temporally
stable psychobiological basis of behavior. Although a connection
between personality traits and anger has been suggested in
previous studies (Hofmans et al., 2008; Jones et al., 2011), a recent
daily diary study by Kashdan et al. (2016) did not find a link
between personality traits and the regulation of everyday anger.

The conclusions of our study are partly in accordance
with the findings of a previous study by Sanford (2012): our
results similarly indicate that the co-occurring hard emotion
of irritation influences anger behavior by reducing anger-in
reaction. However, in terms of the soft negative emotions,
Sanford (2012) concluded that the presence of these has little
influence on the expression of hard emotions. The results
of our study clearly show that sadness and disappointment,
which were included as soft emotions in Sanford’s (2012)
study, have a significant influence on anger expression, with
disappointment increasing the effort required in holding anger
back and decreasing the strength of the anger expression.
It has been suggested that communicating disappointment
instead of expressing anger has more positive consequences in
social communication (Wubben et al., 2011). Disappointment
is conceptualized to be felt as a response to unfulfilled positive
expectations (an appraisal of self-blame for creating too high
expectations), and is associated with a tendency to do nothing
(Van Dijk and Van Harreveld, 2008; Reisenzein, 2009). Our
results show that even the feeling of disappointment has an
effect on anger communication. Thus, our study also suggests
that co-occurring emotions should be considered in a detailed
way, rather than as simply falling into the two categories of
“soft” and “hard” negative emotions. Regarding the influence
of specific emotions, surprise, disgust, sadness, disappointment,
and fear have a significant effect on anger reactions not
explained by personality traits. The direct role of these emotions
in buffering anger behavior is in line with previous studies
about the experience of mixed emotions, suggesting that there
is a constant interplay between simultaneously felt emotions
(Trampe et al., 2015). Taken together, our results demonstrate
that the understanding of the effect of mixed emotions can be
broadened to also include an influence on anger behavior.

Interaction between Co-occurred
Emotions and Personality Traits in
Predicting Anger Behavior
Although anger is an emotion that is experienced and expressed
quite frequently by most people during everyday life, the general
proneness to angry feelings has been found to differ widely
across individuals (Kuppens et al., 2007). In the current study

we observed evidence for moderation between co-occurring
emotions and personality traits. Recent study by Moeller et al.
(2018) has shown that specific positive and negative emotions
tend to occur together during daily life and people are often
feeling different and opposite valence emotions at the same
time. It is important to understand the effects of co-occurrence
of emotions. In our study, the emotions simultaneously felt
together with anger had a moderating effect on the pathway
between personality and anger expression. It was found that
anger is less held back (anger in) when accompanied by
happiness and disgust, and held back more when accompanied
by disappointment. At the dispositional level, people with higher
Extraversion and lower Agreeableness and Conscientiousness
report more anger-in expression. Additionally, interactions
between personality traits andmomentary emotions indicate that
the influence of some emotions (i.e., disgust, contempt, sadness,
surprise, and irritation) is moderated by personality traits.

The effect of the co-occurrence of certain emotions with
anger on anger expression, however, is moderated by specific
personality traits, with some emotions increasing anger-in or
anger-out reactions only in the case of specific trait levels (i.e.,
irritation increases anger-out reactions only in people low in
conscientiousness). For some emotions, the effect is stronger
in the case of specific trait levels (i.e., people tend to hold
their anger in less when it is accompanied by disgust, but the
effect is stronger for people high in conscientiousness, and there
is a similar interaction between disgust and neuroticism). In
some cases however, there is an antagonistic moderating effect,
suggesting that the effect of emotion on anger behavior is high
vs. low depending on personality trait levels (i.e., people high
in Extraversion show more anger out compared to people low
in Extraversion, but the effect is much stronger in the case of
co-occurring disgust). In addition, the effect of co-occurring
emotion on anger behavior can be reduced by an interaction
with personality (i.e., people high in Openness express more
anger out compared to people low in Openness, but that
difference is reduced in the case of co-occurring contempt).
Thus, the results are the first to demonstrate interactions
between the co-occurring emotions and personality traits that
influence anger behavior, and these interactions are different
for anger-in and anger-out behaviors. Taken together, previous
studies have suggested that emotion differentiation buffers
against anger expression (Pond et al., 2012). Our study provides
more detailed evidence of how co-occurring feelings together
with personality traits differentially influence anger behavior in
everyday life. This means that stable traits and variable states
together create the emotional reaction during anger-inducing
situations. Possible mechanisms underlying the obtained results
are related to emotion processes and situations when blends
of same or different valence emotions are elicited (Gonzalez
et al., 2017). Appraisal theories argue that emotion episode is
a dynamic process during which the organism evaluates the
events and consequences in a series of appraisal checks that
results in a unique, context- and individual-specific feeling state
(Scherer, 2013). The co-occurrence of different emotions can
be explained by differing or even contradictory evaluations
given during the appraisal checks. In the context of our results,
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the co-occurring emotions reflect the context can be expected to
be related to relevance and implication assessments. Whereas,
personality traits can be expected to influence the coping
potential determination and normative significance evaluations
that take place during the appraisal process of experiencing
emotions. These appraisal results drive the response patterning
of intra- or inter-directed anger expression.

CONCLUSIONS, IMPLICATIONS,
LIMITATIONS

While much of the research to date addressing the links between
personality traits and anger has focused on between-person
analyses, almost no attention has focused on whether personality
traits show interactive influences with momentary emotions in
terms of their effects on anger behavior. The model of the Big
Five personality traits (Watson, 2000) as well as models of anger
(Wilkowski and Robinson, 2008; DeWall et al., 2011) explicitly
contain interactive elements between the two phenomena. Two
main findings emerged in current study, which can serve to fill
this gap in the literature. First, the co-occurrence of anger and
disgust, fear, sadness and disappointment has a direct influence
on anger behavior. The second main finding was that there are
complex interactions between the momentary emotions of anger
and disgust, contempt, surprise, sadness, and irritation, and the
Big Five personality traits on anger expression. This demonstrates
the complexity of the predictors of anger behavior in people’s
daily lives. In addition, our study also supported previous
studies (Guo et al., 2015), suggesting that although anger in
and anger out are clearly related emotion processes, there are
also significant differences between the two, by demonstrating
that anger in and anger out are influenced by different co-
occurring emotions and emotion-personality interactions. Taken
together, the current study is the first to date to show how
multifaceted anger behavior in the real-world setting is. It is not
the feeling of anger that makes one behave angrily, but rather it
is the complex interplay of momentary emotions and personality
traits.

The results have important implications for psychological
interventions aiming to influence anger behavior. Anger behavior
is a common problem not only in intimate relationships, but also
in workplace communications, and there are different treatment
programs aimed at dealing with anger (Wilkowski and Robinson,
2010). It is has been argued that there is a need to expand
what is offered in anger management courses, which typically
consist of psychoeducation, understanding anger appraisals and
triggers, the experiences of anger, and its consequences (Illman
and Brown, 2016). Our study suggests that anger management
programs could also include an analysis of the emotions

experienced simultaneously with anger and take into account
people’s personality traits at the facet level in order to understand
their emotional reactions.

Lastly, it is important to consider the limitations of the current
study. The use of self-reports in anger research may be influenced
by social desirability and they depend on how people interpret the
anger experience, their level of insight into their behavior, and the

overall interpretation of the term “anger.” In addition, the sample
consisted of two age-groups, future studies could also include
middle-aged subjects. Also, the use of single-item measures, not
capturing the full spectrum of a construct, can be considered as
a limitation of current study, and further research could expand
the results using multi-item measures of anger expression.

Nevertheless, despite these limitations, we believe that our
study helps reveal the interplay between the momentary
emotions and personality dispositions behind anger behavior,
and shows the advantages of including a range of co-occurring
emotional states and dispositional traits in any effort at
understanding daily anger.
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