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Abstract

It was examined in this research whether there is a relationship with occurrence
of anger, anger coping and executive function. It was assumed that anger was
controlled by the executive function, that anger was reduced by anger coping and
that anger coping was controlled by executive function. Students took three ques-
tionnaires including “Anger®, “Anger coping” and “Executive function” question-
naire. The result showed that the main effect and the interaction of executive
function were not significant and that there was no significant correlation be-
tween executive function and anger. On the other hand, the results showed that
correlation between anger and anger coping was significant. The result of multi-
ple regression coefficients showed that three factors of anger coping, including
Emotion expression, Emotional support seeking and Cognitive reinterpretation, re-
gressed to anger as independent variables. Furthermore, some of correlation coef-
ficients between anger coping and executive function were significant. These
results indicate that anger coping controls anger, but does not the executive func-
tion and that coping is closely related to executive function. It suggests that it
1s difficult to reduce anger with just execution function without coping, because
anger coping controls anger directly and concretely but execution function con-
trols anger indirectly.

Key words: executive function, anger, anger coping, emotion expression, emotional
support seeking, cognitive reinterpretation

Introduction

In daily life such as child rearing and school life, we face various stress and
often feel anger. Abe & Takagi (2006) showed that self-centered behavior, insult-
ing / rude manner, etc. are causes of anger. When we face stress, we feel anger
and turn anger towards others. However, turning anger directly to others causes
trouble in social life. It is very important to intentionally control and suppress
anger when we feel angry and dissipate anger. How many people feel angry and
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suppress anger? Hatakeyama, Sasaki & Yoneyama (2018) showed in a study that
examined the stress of nurses in hospitals that when a nurse feels anger in re-
sponse to a patient, 79.1% of nurses suppress anger. It suggests that self-control
1s important factor to suppress anger. Anger management to control anger has
also been devised and used in many schools and companies (e.g., Kemp, & Strong-
man, 1995; Novaco, 1975).

In this research, we focus on executive function and anger coping as an impor-
tant role in suppressing anger and examine the mechanism of anger occurrence.
It was clarified how anger occurs and how its anger is controlled and resolved.

Anger coping is behavior that control anger and properly copes with stress.
What kind of behavior does anger coping have? Sasaki & Yamasaki (2002) is sup-
posed to have four anger copings. The four copings are Emotion expression,
Emotional support seeking, Cognitive reinterpretation and Problem solving. Emo-
tion expression is behavior to show your feelings with expressions and attitudes
when you feel anger. Emotional support seeking is behavior to calm yourself by
communicating with people. Cognitive reinterpretation is a way to reinterpret it
as a good one when it comes to an unpleasant incident. Problem solving is behav-
ior to solve the problem that is developing anger. Sasaki & Yamasaki (2002) pro-
posed GCQ (the General Coping Questionnaire) based on these assumption that
consist of four categories including emotion expression, emotional support seek-
ing, cognitive reinterpretation and problem solving.

Next, we discuss the definition and structure of executive function. The execu-
tive function is a cognitive control function that controls his or her thinking and
behavior when performing tasks. Several models are assumed for the executive
function. Miyake et al., (2000) assume that the executive function is composed of
three elements, updating, shifting and inhibition. Updating is a function of moni-
toring information on tasks and replacing with information appropriate for tasks.
Shifting is a swiching function of attention to switch attention or switching from
one way to another different method. Inhibition is a function that intentionally
suppresses dominant automatic reactions if necessary. Sekiguchi & Yamada (2017)
propose EFG (Executive function Questionnaire) on the basis of model of executive
function assumed in previous research and knowledge on question paper. EFG
consists of six elements including Shifting, Updating, Inhibition, Planning, Moni-
toring and Absorption.

Is the executive function able to control or reduce anger? Sekiguchi & Tanno
(2006) examined the relationship between anger and executive function. The re-
sults showed that there was a significant relationship between anger and execu-
tive function. Olson, Sameroff, Kerr, Lopez & Wellman (2005) also examined the
relationship between executive function and anger in young children. The result
showed that even in young children there was a significant relationship between
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anger and executive function. These results suggest that the executive function
can control or reduce anger
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Figure 1 Model of relations on anger, anger coping and executive functions exam-
ined in this study

It was examined in this research whether there is a relationship with anger,
anger coping and executive function with university students as participants. A
mental model including anger, executive function and coping as shown in Figure
1 was assumed. It was assumed in the model that (1) anger is controlled by the
executive function, that (2) anger is reduced by anger coping and that (3) anger
coping is controlled by executive functions. It was expected the occurrence and
reduction of anger depend on coping and executive functions if anger is a depend-
ent variable and anger coping and executive functions are independent variables.

Method
Participants:

Participants were sixty university students, consisting 38 male student and 22
female students. Their mean age was 19.38 years old and the age range was 18 to
22 years old.

Design

In this study, research was designed to verify the relationship between anger,
anger coping, and executive function, with anger occurrence as dependent variable,
anger coping and executive function as independent variables.

Materials and Procedure
Students took three questionnaire including “Anger®, “Anger coping” and “Ex
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ecutive function” questionnaire. Students were asked to grade according to four
ranks (from 1 to 4) on their behavior and thought using the Anger Questionnaire
(Suzuki & Haruki, 1994). The Anger Questionnaire is composed of twenty ques-
tions. For example, questions were “I am short-tempered”, “I am easy to get
angry”, “I feel angry when condemned in public” and so on.

Students were asked to grade according to four ranks (from 1 to 4) on their be-
havior and thought using the Executive Functions Questionnaire (EFQ) that con-
sist of six categories (Sekiguchi & Yamada, 2017). The EFQ is composed of
twenty four questions. It consists of four items in each of six categories, includ-
ing the Shifting, Updating, Inhibition, Planning, Monitoring and Absorption. For
example, questions in Shifting were “I am good at providing ideas”, “I can simul-
taneously manage well even if I received consultation from multiple people”, “I
worry about how people respond to my remarks” and so on. Questions in Updat-
ing were “I can manage things corresponding to the situations and others even if
there is a problem”, “I can easily follow talking even if the topics change”, “I can
adapt my behaviors according to the surroundings” and so on. Questions in Inhi-
bition were “I can steadily take in new ideas”, “I can organize my work plan w
ell”,” T do not forget promises meeting people” and so on. Questions in Planning
were “I can continuously conceive if I think about fun things”, “I am not good at
working on long-term planning”, ” I pay close attention to my own appearance in
people's eyes” and so on. Questions in Monitoring were “I can simultaneously
proceed multiple things”, “I am good at organizing”, "I am always aware of my
behaviors” and so on. Questions in Absorption were “I tend to concentrate only
one thing”, “I tend to make plans for schedules with deadlines”, “I would be ob-
sessed if T am interested in one thing” and so on.

In “Anger coping” questionnaire, students were asked to grade according to
four ranks (from 1 to 4) what kind of actions they do when they feel angry using
the GCQ (the General Coping Questionnaire) that consist of four categories
(Sasaki & Yamasaki, 2002). The GCQ is a questionnaire consisting of thirty two
questions. It consisted of eight items in each of four categories, including the
Emotion expression, Emotional support seeking, Cognitive reinterpretation, and
Problem solving. For example, questions in Emotion expression were “I express
my unpleasant feelings”, ” I express my thinking with attitude”, “I express my
unpleasant with attitude” and so on. Questions in Emotional support seeking
were “I am encouraged from familiar people”, “I am supported for my feelings by
familiar people”, “I try to address kind words from someone” and so on. Ques-
tions in Cognitive reinterpretation were “I try to see the bright side of the situ
ation”, “I try to interpret the problem in a good direction”, “I try to find a
bright element in the problem” and so on. Questions in Problem solving were “I
try to work hard to solve occurred occasions”, “I concentrate on problemsolving”,
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“T try various things to break the bad situation” and so on.

These questions have been printed on two A4 papers with the content of re-
search ethics, research purpose and attribution such as age, sex and sibling rela-
tion of participants. The survey was conducted in a group. We distribute the
paper to participants and asked them to answer on questions at their own pace.
Before their answering the question, we explained the purpose of this survey,
strict protecting of the secrecy of data, and disclosure to academic societies to
participants. For this investigation, we informed the students that they have the
right to refuse the investigation, there is no need to submit a questionnaire if
students do not want to participate in the survey. The response time was about
15 minutes.

Results

Answers to the questionnaire were examined on analyzing the data. An an-
swer of one participant was incomplete so that the data of this participant was
deleted.

1. Effects of All executive functions and Anger Coping on Anger

Firstly, ANOVA was performed how the executive function and anger coping
affect anger. The mean scores of anger coping was 81.63 (SD=9.05). We classified
with anger coping score of 82.00 or more as “High coping” and participants with
score less than 81.00 as “Low coping”. The mean scores of all executive functions
(ALL EF) including six factors was 65.51 (SD=6.80). We classified participants with
high executive function score of 66.00 or more as “High executive function” and
participants with score less than 65.00 as “Low executive function”. Based on the
anger coping and executive function scores, participants were classified into four
groups, including “High coping/High EF”, “High coping/Low EF”, “Low coping
/High EF” and “Low coping/Low EF” group. Participants in “High coping/High
EF” group had high anger coping and high executive function. Participants in
“High coping/Low EF” group had high anger coping and low executive function.
Participants in “Low coping/High EF” group had low anger coping and high ex-
ecutive function. Participants in “Low coping/Low EF” group had low coping
and low executive function. As a result, there were 19 participants in High cop-
ing/High EF group, 13 participants in High coping/Low EF group, 14 partici-
pants in Low coping/High EF group and 13 participants in Low coping/Low EF.

Table 1 indicates the mean and standard deviation of anger score as functions
of anger coping and executive function. A two-way ANOVA for anger coping
and executive function was performed. Table 2 is the result of ANOVA. The
analysis revealed that main effects for Coping (F (1,55) = 2.03) and Executive func-
tion (F<1.00) were not significant. The interactions was also not significant (F

(1,55) = 2.97).
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Table 1
The mean and standard deviation of Anger score as functions of Anger coping
and Executive function.

Low Caping High Coping
Low EF High EF Low EF High EF
Mean 20,16 22.14 24.69 21.89
sD 4.00 D28 4.87 b.76
Table 2
ANOVA as Anger coping and Executive functions on Anger score

Source 85 df MS P
Angor Coping H7.08 1 a7.08 2.03
All EF 4.48 I 4.48 0.16
Coping x EF 72.18 1 72.18 2.57

orror 1545.5 no 28.10

Note: +p<.10 *p<.05 **p<.01.
Note: All EF is executive function including six elements.

2 . Effects of Basic Executive Function and Anger Coping on Anger

Miyake et al. (2000) assume that the executive function is composed of basic
three elements including updating, shifting and inhibition. Therefore, we analyze
the basic executive functions that consist of three elements as Basic effective func-
tion (Basic EF).

Table 3 indicates the mean and standard deviation of anger score as functions
of anger coping and Basic executive function. A two-way ANOVA for anger cop-
ing and Basic executive function was performed. Table 4 is the result of ANOVA.
The analysis revealed that main effects for Anger coping (F (1,55) = 1.66) and Ex-
ecutive function (F<1.00) were not significant. The interactions was not signifi-
cant (F<1.00).

Table 3
The mean and standard deviation of Anger score as functions of Anger coping
and Basic Executive function

Low Coping . High Coping
Low EF High EF Low EF High EF
Mean 21.21 21.46 23.92 22.42
sD 4.41 5.23 5.00 R
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Table 4
ANOVA as Anger coping and Basic Executive functions on Anger score
Souree 88 o Ms F
Anpger Coping 48.42 1 48.42 1.G6
Basic EIF 5.87 1 h.BT 0.19
Coping x EF 11.01 1 11.01 0.38
orror 160714 Hb 20.22

Note: +p<.10 *p<.05 **p<.01.

Note: Basic EF is executive function including three elements.

3. Correlations between Anger and Anger coping.
Table 5 indicates the correlation coefficients between anger and four factors of

anger coping. The analysis reveals that anger was significantly correlated with

Emotion expression (p<.01).

Also, it reveals that the correlation coefficient between Anger and Emotional
support seeking and the correlation coefficient between Anger and All Coping

were marginally significant (ps<.10).

Table 5
Correlation coefficient between Anger and Anger Coping
Emotional
Emotion Cognitive Problem
suppart ) ) All Coping
eXprossion i reinterpretation salving
secking
Anger 0.485%* 0,223+ -(0,220+ 0,00 0244+
Note: +p<.10 *p<.05 **p<.01

4 . Correlations between Anger and

Executive function.

Table 6 indicates the correlation coefficients between anger and six factors of
executive function. The analysis reveals that none of the correlation coefficients

was significant.

Table 6
Correlation coefficients between Anger and All executive functions
Shifting Updating Inhibition Planning Monitoring  Absorption  All EF Basic EF
Angor -0.128 0043 -0.084 -(.028 0,067 0161 -0.015 0115
Note: +p<.10 *p<.05 **p<.01
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5. Correlations between Anger coping and Executive function.

Table 7 indicates the correlation coefficients between anger coping and executive
function. The analysis reveals that Cognitive reinterpretation was significantly
correlated with Shifting, Updating and Basic executive function (ps<.05), that
Problem solving was significantly correlated with Planning (p<.01) and that All
anger coping was significantly correlated with Shifting (p<.05).

Also, the analysis reveals that Emotional support seeking was marginally sig-
nificantly correlated with Planning, Monitoring and Absorption, that Cognitive
reinterpretation was marginally significantly correlated with All executive func-
tions, and that All anger coping was marginally significantly with Shifting and
Basic executive function (ps<.10).

Table 7
Correlation coefficients between Anger coping and Executive function

Fmotional

Emation Cognitive Prablem All nngor
Suppart
OXProssion reintorpretation salving coping
seeking
Shifting 0,106 (0,060 D.275* 0.5309* 0.225+
Upsdating 0,009 0,059 0.324* 0.326* 0.2658*
Inhibition 0,078 0,001 0,160 0,033 0.054
Planning -0.032 -0.254+ 0,140 0.340%* L052
Maonitoring -L176 0.227+ 0.043 0.058 (L0600
Absorption 0065 0237+ 0,018 0119 0,113
All EF (L0656 0,065 0,237+ 0.321* (.20
Basic EF 0,024 -0.010 . 308* 0.2058* 0219+

Note: +p<.10 *p<.05 **p<.01

6 . Multiple regression analysis.
(1) Anger as dependent variable and Anger coping and All executive functions as
Predictors

A multiple regression was run to predict Anger from Anger coping and All ex-
ecutive functions. Table 8 is the Model Summary table. Table 9 indicates the re-
sult of ANOVA. Table 10 indicates the Coefficients. These variables statistically
did not significantly predict Anger (F (2, 58) = 1.91, p = 0.16, R2 = .030). All two
variables were not statistically significantly to the prediction.
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Table 8
Model Summary table with Anger as dependent variable and with Anger coping,
All executive functions as Predictors

Medel Summary

R 0,253
R2 (R Square) 0.064
B2 (Adjusted R Square) 0,030
Standard Error of Estimatoe 5279
The number of Participants 59

a. Predictors: (Constant), Anger coping, All executive functions.

Table 9
ANOVA with Anger as dependent variable and with Anger coping, All executive
functions as Predictors

Madel df  Bum of Squares  Mean Squaire F Significant
Regression 2 106,311 03164 1.907 0. 1568
Residual il 1680875 27.873
Tatal it} 1667, 186

a Dependent Variable: Anger
b Predictors: (Constant), Coping, All executive functions.

Table 10
Coefficients with Anger as dependent variable and with Anger coping, All execu-
tive functions as Predictors

Unstandardized Coofficients . 95.0% Conflidence interval for B
B Std. Error t o Lower Bound Upper Bound
{Constant) 13.243 B.381 1680  0.120 3047 002
Coping 162 0.078 1550 0,086 -ih.004 Ik 50M0
Al EF -0.052 0104 0803 0.7 0,261 0,156

a Dependent Variable: Anger

(2) Anger as dependent variable and Anger coping and Basic Executive function as
Predictors

A multiple regression was run to predict Anger from Anger coping and Basic
executive function. Table 11 is the Model Summary table. Table 12 indicates the
result of ANOVA. Table 13 indicates the Coefficients. These variables statisti-
cally did not significantly predict Anger (F (2, 58) = 2.75, p = 0.073, R2 = .057).
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All variables did not add statistically significantly to the prediction.

Table 11
Model Summary table with Anger as dependent variable and with Anger coping,
All executive functions as Predictors

Model Summary

i 0289

R2 (R Squar) 0.089

R2 (Adjusted R Square) 0.057

Standard Error of Extimate 5,207

The number of Participants (1]
Table 12

ANOVA with Anger as dependent variable and with Anger coping, Basic Executive
function as Predictors

Mean
Maodel df  Bum of Squares F Significant
Square
Regression 2 149,124 74562 2751 0073
Residual il 161 8.062 27.108
Total it} 1GET. 188
Table 13

Coefficients with Anger as dependent variable and with Anger coping, All execu-
tive functions as Predictors

Unstandardized Coefficients 95.0% Confidence interval for B
t Sig
B Std. Error Lower Bound d Coeflicients
(Constant) 16.254 T7.142 2136 0.087 0.947 200561
Coping 0,168 0077 2,164 0,035 0oz 0.323
BasicEF -0.213 0.167 -1.356 0.180 0,529 0,102

(3) Anger as dependent variable and 4 factors of Anger coping and 6 factors of Ex-
ecutive function as Predictors

A multiple regression was run to predict Anger from 4 factors of Ager coping
and 6 factors of executive function. Table 14 is the Model Summary table. Table
14 indicates the result of ANOVA. Table 15 indicates the Coefficients. These vari-
ables statistically significantly did not predict Anger, (F (2, 58) = 3.40, p = 0.002,
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R2 = .293). Three variables including Emotion expression Emotional support seek-
ing and Cognitive reinterpretation were marginally statistically significantly to
the prediction.

Table 14
Model Summary table with Anger as dependent variable and with four factors of
Coping and six factors of Executive function as Predictors

Maodel Summary
k (644

R2 (R Square) 0.415

R2 {Adjusted R Square) 0.293

Standard E':r:'nr of F.sl it 4,509

The number of Participants 1]
Table 15

ANOVA with Anger as dependent variable and with four factors of Anger coping
and six factors of Executive function as Predictors

Sum of Musan e
Maodel df ¥ Significant
Bquares Square

Regrossion 10 481178 GH1LE 3,500 0.002
Residual B TENT 20,353
Textal 58 1087, 188

Table 16

Coefficients with Anger as dependent variable and with four factors of Anger
coping and six factors of Executive function as Predictors

Instanitard el Coeleients i 0% Confidenes intervnl for I
[} Sig Lavwor
B Sl Error CoolMicionts
Bound
(Constanth HE-LH] 28D 0473 038 LT 0.0 :
Emuotion expresshon AR 0153 WiE ] i1 XHY wam 0,120
Emational support secking 0.8 NATH  LsAE o060 ey LN
Cognitive reinterpretation DATH 0254 LETT 06T ALTES [T
Problem solving HATH 0,370 LT L6132 L2 0,7¢2
Shilting D550 0,200 1517 0,138 1202 0,181
Updating R ®E12 0270 0.7ER [UHET 1168
Inhibition AL1a5 o418 DRI 0,740 DA77 0,707
Planning 0, G510 L1BE 0 R 1aai
Moniloring 0.0 fAlE ez oslp ] 0,573
Ahsorplion 4TI 0BG (Wi L8 1] (LR HE ] 185
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(4) Anger as dependent variable and three factors of Anger coping as Predictors
Then, three factors, Emotion expression, Emotional support seeking and Cogni-
tive reinterpretation, which were significant in the previous multiple regression
analysis, were chosen and multiple regression analysis was performed using them
as explanatory variables. Table 17 is the Model Summary table. Table 18 indi-
cates the result of ANOVA. Table 19 indicates the Coefficients.
The general form of the equation to predict anger from coping and executive
function is predicted
Anger =1 3.87 + 0.558 x Emotion expression + 0.229 x Emotional support seeking
- 0.483 x Cognitive reinterpretation
These variables statistically significantly predict Anger (F (3, 58) = 9.72, p =
0.000, R2 = .311). These three variables of anger coping were statistically signifi-
cantly to the prediction.

Table 17
Model Summary table with Anger as dependent variable and with three factors of
Anger coping as Predictors

Model Summary

[} 0,589

R2 (R Square) 3468

R2 (Adjusted R Square) 311

Standard Error of Estimate 1.451

The number of Participants )
Table 18

ANOVA with Anger as dependent variable and with three factors of Anger coping
as Predictors

Sum of Mean -
Mool dff i I Significant
Squares Square
Hopression a 5T77.465 192 458 9.716 (0,000
Residual 55 1089 722 18.813
Total 6B 16G7.186
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Table 19
Coefficients with Anger as dependent variable and with three factors of Anger
coping as Predictors

Unstundasilized Cosllicients a5, 0% Confidencs interval for B
I Sig Lower .
4] Std. Error Coeflicionts
Bound
(Constant) 12,067 Fo s 2,767 T 3H10 24,110
Emotion expression 0.558 01434 1.BRE LD 0270 (152 |
Emotional support seeking 0,350 062 252 0,011 0.0h4 0,704
Cognitive reinterpretation 0483 (IR Ls] ~2.40 DOLG AT -{10

Discussion

It was examined in this research the relationships among anger, anger coping
and executive function. Firstly, the results on the relationship between anger and
executive function were as follows. The result of ANOVA showed that both the
main effect and the interaction of executive function were not significant. In ad-
dition, there was no significant correlation between executive function and anger.
These results suggest that there is no relationship between anger and executive
function.

Secondary, the relationship between anger coping and anger was as follows.
Correlations between anger and anger coping were significant. Even in the mul-
tiple regression coefficient, the effect of anger coping was significant. The result
of multiple regression coefficients showed that three factors of anger coping in-
cluding Emotion expression, Emotional support seeking and Cognitive reinterpre-
tation, regressed to anger as independent variables. These results suggest that
anger coping controls anger, especially Emotion expression, Emotional support
seeking and Cognitive reinterpretation reduce anger.

By the way, some of correlation coefficients between anger coping and executive
function were significant. In particular, Cognitive reinterpretation of anger cop-
ing was significantly related with Shifting, Updating and Planning of executive
function. Problem solving was significantly related with Shifting and Updating.
Emotional support seeking was significant related with Planning, Monitoring and
Absorption. These results suggest that anger coping is closely related to execu-
tive function.

The results of this study show that coping controlled anger, but did not the ex-
ecutive function. Figure 2 reflects the result. These results suggest that execu-
tive functions are necessary to make coping function for anger. However, it is
suggesting that it is difficult to reduce anger with just execution function without
anger coping, because anger coping had a considerable influence on anger but
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execution function controls anger indirectly.

Executive Function
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Figure 2
Modified model based on research results
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