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Abstract
Background: Some children experience a greater deal of anxiety during the outbreak of COVID-19. Behavioral
dimensions of executive function appear to be linked to situational anxiety experience. Therefore, the primary
aim of the present study is to investigate the relationship between self-related skills of executive functions
before the outbreak of COVID-19 and the level of physical and mental anxiety in children during this
pandemic. Also, the secondary goal of this study is to predict the level of anxiety based on self-related skills
of executive functions.

Methods: Information were obtained from Barkley De�cits in Executive Functioning Scale (BDEFS), which
was collected from 300 healthy children over two months before the COVID-19 outbreak. The children anxiety
was measured based on parent’s reposes to an online anxiety scale when the disease outbreak.

Results: The results showed that the total score of self-related skills of executive functions was negatively
and signi�cantly related to the anxiety level (r =- .53). In general, the results also demonstrated that self-
related skills of executive functions can predict 28% of anxiety. The subscales of self-management (p<0.015,
t= 5.56), self-regulation (p<0.011, t= 6.37), self-restraint (p<0.035, t = 4.29) and emotional self-organization (p
<0.042, p=0.222) predicted coronavirus anxiety, except self-motivation (p<0.05, p = 0.894).

Conclusions: Given that most subscales of executive function predict anxiety tied to critical situations such
as the prevalence of coronavirus, it seems that greater attentions should be allocated to the fostering and
development of children's executive functions by teaching such skills via playing.

Background
Coronavirus represents a large family of viruses that can cause respiratory infections, ranging from common
colds to more severe respiratory illnesses such as MERS or SARS. The novel virus of this family has been
called COVID-19, which broke out in Wuhan, China in December 2019. This virus may manifest mild to severe
symptoms, including symptoms of infection such as fever, cough, and gasping. According to o�cial
statistics released by WHO, as of April 19, 2020, 237,987 cases of coronavirus have been identi�ed
worldwide, of which 16,3904 have died and 613,367 have recovered. This huge number of the infected and
the deceased places a lot of pressure on government o�cials, doctors, nurses, and the general public. This
epidemic not only poses a threat to physical health but also to the mental health of people (1). Accordingly, it
is expected that the rising number of the infected and the deceased, the extension of lockdown and social
distancing and the shutdown of schools and universities will wield in�uence on the mental health of children,
adolescents and the youths. The effect of this epidemic on psychological indicators of the general
population, patients, medical staff and adults has been the subject of growing scholarly attention (1). Huang
and Zhao (2020) reported that during the outbreak of the COVID-19, anxiety and depression spiked in people
under the age of 35 in China. These disorders are positively correlated with age and the degree of exposure
to disease news (2), but scant attention has been paid to children anxiety during Coronavirus outbreak.
Children seem to be especially vulnerable to anxiety, as most families are in home quarantine and constantly
listen and discuss coronavirus statistics, which can create a stressful situation for children (3).Recurrent
negative thoughts are a source of anxiety for children, which can exert deleterious effects on children in the
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long run. Anxiety has been shown to be linked to developmental, psychosocial, and psychological
impairments. For example, anxiety has a detrimental effect on children's performance at school (4) and is the
biggest risk factor for the development of other mental disorders such as depression (5). In addition, anxiety
in childhood predicts psychological trauma in adolescence and youth (6). Therefore, it is important to
identify factors that play a role in controlling childhood anxiety, both in terms of prevention and treatment.

It seems that the days of home quarantine and the outbreak of the COVID-19 have all the hallmarks of
stressful situations, including preparation for stressful events, understanding the situation, uncertainty about
the outcome, and coping with the stressor and its consequences (4). In general, anxiety can be assigned to
three categories: trait anxiety, state anxiety, and situation-speci�c anxiety. Trait anxiety is de�ned as an
enduring characteristic of a person. State anxiety denotes concerns about encountering a certain situation,
and situation-speci�c anxiety describes the sense of fear and terror that one feels in a stressful situation (7).
In this study, the anxiety induced by the outbreak of COVID-19 in children has been considered as situation-
speci�c anxiety as it bears the hallmarks of a stressful situation, such as perceived fear of the virus,
preparation for the stressful event, uncertainty about outcomes, coping strategies and its consequences (7).
This type of stress may be symptomatic of physical and psychological distress in children. Meanwhile, there
are huge individual differences between children in terms of the severity of stress they endure and the way
they tackle these conditions. Therefore, by identifying the underlying factors of such individual differences
we can strengthen them to better control the level of anxiety in future events so that children will experience
less situation-speci�c anxiety in the event of similar crises in the future.

One of the factors that in�uence the level of situation-speci�c anxiety is executive function (8). Executive
function is considered as a multi-dimensional goal-oriented system that regulates cognitive and behavioral
processes of individuals to achieve desired goals (9). Cognitive aspects of executive function assessed by
psychological tests include inhibition, perceptual motor speed, sustained attention, preservation, planning,
reaction time, and working memory (10). So far, the bulk of studies have demonstrated the relation between
cognitive aspects of executive function and anxiety (11). In this context, many studies have explored the
relationship between poor working memory and elevated anxiety (12). However, Snyder et al. (2014) showed
that cognitive impairment of executive functions like inhibition, working memory, attention switching, along
with planning are the underlying causes of anxiety in children (13).

On the other hand, there are researchers who de�ne executive functions as the cross-sectional organization
of behaviors to attain future goals (14). It is unclear how psychology tests of executive functions, which are
administered in clinics for only 5 to 30 min to assess executive functions, can endorse this aspect of
executive function de�nition. These tests are usually conducted over a short period of time, as opposed to
the enormous amount of time that individuals must dedicate to organizing and sustaining their activities for
hours, days, or weeks to achieve their desired goals. Compared to tests that measure performance at the
clinic, evaluating executive performance in the daily life, which measures behavior over a longer period of
time, can probably be considered as an important indicator of organizing behaviors over a certain period of
time and problem solving to achieve a speci�c goal. In other words, executive function is de�ned as a
number of self-regulation skills such as emotional self-regulation, self-organization / problem-solving, self-
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restraint, self-motivation, and self-management to attain prede�ned goals (15). The following elaborates on
the association between each of these related skills and anxiety.

Self-regulation is de�ned as the ability to suppress dominant impulses to moderate thoughts, behaviors, and
emotions (16). Emotional self-regulation, which is based on the concept proposed by GROSS and
THOMPSON 2007, comprises situation selection, situation modi�cation, attentional deployment, cognitive
change, and response modulation. It is likely that poor self-regulatory strategies will direct one's emotions
toward other strategies that are not effective, which will ultimately lead to elevated levels of anxiety (17, 18).
The results of a meta-analysis suggested that high levels of self-regulation are associated with lower levels
of anxiety in children (16). Another study reported that children with less emotional self-regulation are more
likely to experience anxiety and depression than other children (19). Barkelyanf Morphy (2011) showed that
self-regulation was linked to anxiety (14).

Self-organization or problem-solving is a high-order cognitive ability that helps an individual deal with life's
challenges (20). Based on the Bransford and Stein’s (1984) model of problem solving, the steps of a problem
are as follows. The Input phase in which a problem appears and attempts are made to �gure out the
problem. The Dealing phase where different alternatives are generated and evaluated and �nally the best
solution is selected. The Output phase involves planning for and executing the solution. Finally, there is the
Re-assessment phase in which the solution is tested and necessary modi�cations are made (21). It has been
shown that impaired self-organization / problem-solving may lead to self-oriented rumination, which will
eventually aggravate anxiety in individuals (20). The negative problem orientation and rational problem
solving are assumed to be the sources of trait anxiety and depression (22). Gail, Thomas, and Dzurita 1998
revealed that disability in solving social problems is associated with state anxiety in the elderly (23). Studies
have shown that people with poor problem-solving abilities experience higher levels of anxiety (22). Also,
Barkely and Morphy 2011 suggested that there is a relationship between self-organization and anxiety.

Self-restraint is conceptualized as the ability to quickly suppress self-directed tendencies to promote one's
long-term goals (24). According to Weiberger, self-restraint includes intra-personal (impulse control),
interpersonal (anger suppression and caring for others) and communal (responsibility) factors (25). People
who are more socially compatible exhibit better self-restraint because they engage in self-management
practices to present a positive impression to people and are not overly inexorable or enlightened (25–27).
Poor self-restraint has been depicted to increase the level of state anxiety in people (24).

Self-motivation is de�ned as a stimulus that arises from one's inner tendency to ful�ll one's needs (7). Chean
and Gao (2014) argue that children experience anxiety when their self-motivation is impaired. Therefore,
there is an inverse relationship between self-motivation and anxiety in children. On the other hand, Chen,
Huang and Shang (2014) have exhibited the relationship between self-motivation and mental health in the
elderly (28). Also, Barkely and Morphy (2011) demonstrated the association between self-motivation and
anxiety (14).

Self-management describes the optimal use of available time, which re�ects planning, goal setting,
prioritization of goals and proper and effective execution of activities (29, 30). Self-management is a factor
that plays a key role in anxiety. As a result of improper time management, a person would not have su�cient
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time to perform tasks such as social activities. This in turn dwindles the person's self-satisfaction and
ampli�es anxiety state (29). Kaya et al. (2012) suggested that students' time management skills are
undercut when they are stressed (30). Ghiasvandi et al. also reported that nurses with poor self-management
suffer from more anxiety (29). Barkely and Morph (2011) illustrated that that self-management is correlated
with anxiety (14).

In the literature, the relationship between executive function skills and state or trait anxiety has been studied.
However, to the best of authors’ knowledge, no study has examined the relationship between anxiety level
under a stressful global situation, such as the prevalence of a deadly disease, and executive function skills. A
few studies have explored situation-speci�c anxiety in simulated environments. For example, exams or
learning a second language test have been proposed as stressful situations. Certainly, the level of anxiety
perceived by an individual during these conditions is not comparable to the real cause of a deadly epidemic.
For example, a 1993 study by Zeidner found that state anxiety in students spiked signi�cantly during the
�nal semester exams (4). Therefore, under real-life conditions, one can accurately investigate the role of self-
regulation skills in the level of disease anxiety. However, to the best of our knowledge, there is no study on
the relationship between self-related skills of executive functions and situation speci�c anxiety. Therefore,
the primary objective of this study is to investigate the association between self-related skills of executive
functions and COVID-induced anxiety. The secondary goal is to predict COVID-induced anxiety based on the
subscales of executive functions.

Methods

Participants
The study included 300 healthy children, including 103 girls (34.33%) and 197 boys (65.66%) between the
ages of 8 and 12 (M = 10.7; SD: 1.95). Participants were selected through giving out �yers at schools and
universities. Initial assessments consisted of structured clinical interviews with children and their parents.
The exclusion criteria were: 1- mental disorders such as autism, hyperactivity, anxiety, depression,
developmental coordination disorder in the past or at the present; 2- use of psychotropic drugs; 3- IQ less
than 85; 4- Being above or below the study age range, and 5- physical disorders.

Material
1- Coronavirus Anxiety Scale: This Persian form of Coronavirus Anxiety Scale has been developed and
validated to measure anxiety induced by the outbreak of Coronavirus. The �nal version of this scale contains
18 items and 2 variables. Items 1 to 9 measure psychological symptoms and items 10 to 18 measure
physical symptoms. The instrument is scored on a 4-point Likert scale (never = 0, sometimes = 1, often = 2,
and always = 3), so the highest and lowest scores will be in the range of 0 and 54. High scores in this scale
indicate a greater level of anxiety in individuals. The reliability of this tool was assessed using Cronbach's
alpha method for the �rst (-0.879), and second (-0.861) variables and for the whole scale (-0.99). After
selecting the questionnaire, the con�rmatory factor analysis was used to validate Coronavirus anxiety scale
before the study. The results of model �tness indicators (NNFI = 0.98, NNFI = 0.99, CFI = 0.97, IFI: 0.99, GFI = 
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0.99, AGFI = 0.98, RMSEA = 0.052, df = 125, X2 = 36/227, χ2/df = 1.81) suggested that the bivariate model of
Coronavirus Anxiety was �t. Hence, it can be concluded that the factor structure of Coronavirus Anxiety Scale
is con�rmed and it is valid for the research sample. In addition, Cronbach's alpha test was used to verify the
reliability of the instrument. The results illustrate the acceptable reliability of this scale in the present study.

2 – Barkley De�cits in Executive Functioning Scale (BDEFS): This scale was designed by Barkley (2012) to
represent executive functions in non-clinical and clinical populations, especially children and adolescents.
This 70-item scale is scored on a 4-point Likert scale ranging from never to always. It also contains 5
subscales that measure executive functions of self-management (items 1–13), emotional self-regulation
(items 14–27), self-restraint (item 28–40), self-motivation (item 41–54) and self-organization / problem
solving (items 55 to 70). Seven scores are extracted: �ve are subscales, one is the total score and another
score is calculated from 11 items of this scale, which are considered as the list of executive functions.
Scores between 70 and 140 denote de�cit in executive functions, scores between 140 and 175 reveal
moderate de�cit in executive functions, and scores of above 175 suggest severe de�cit in executive
functions (31). This scale has been translated into Persian and its validity and reliability have been
corroborated in many studies.

Research Design
The present study is a correlational research. In November and December 2019, the news about the outbreak
of Coronavirus in Wuhan, China, was �rst heard and soon this disease spread to other countries around the
world. Assuming that COVID-19 would hit our country, we set out to conduct a research to study children that
were better able to cope with the anxious conditions of this disease during the quarantine and the spread of
the epidemic in Iran. To this end, a study was designed to investigate the link between one of the underlying
factors in the control of anxiety, namely executive functions skills, and the anxiety induced by this disease in
children. To do so, using �yer advertisements at schools, universities, and the city, parents of children aged
8–12 years old in Mashhad were invited to participate in the study for assessment of their children’s skills by
contacting the �rst author of this study. A brie�ng session was arranged for participants, and the parents
were asked to refer to the clinic at the designated time and day. During the orientation session, the goals of
the study were explained to the participants and the parents signed an informed consent form for
participation in the study. Subjects were told that they had the right to withdraw from the study at any time.
Finally, 400 participants were recruited for the study. Then, children's descriptive information as well as the
contact number, email, WhatsApp and Telegram ID of parents were registered in the clinic's database. In the
next step, a psychologist examined the children's mental health, and the children's physical health was
assessed by a pediatrician. Of all participants, 100 were excluded due to mental or physical disorders or
parents' unwillingness to participate in the study. Parents also �lled out the Barkley De�cits in Executive
Functioning Scale. In early December, when Coronavirus broke out …, schools were shut down and home
quarantine initiated. The second phase of our study was conducted two months after home quarantine in
February. We contacted the parents via the Internet and asked them to �ll out Coronavirus anxiety
questionnaire for their child. At this stage of the study, all parents completed the questionnaire and there was
no dropout. Finally, the information obtained from 300 participants was examined. This study was approved
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by ethics committee of the biological research center of Ferdowsi University of Mashhad, Iran (Approval
Number IR.UM.REC.1399.014). The study was conducted in compliance with the principles of the Declaration
of Helsinki.

Statistical Analysis
Before data analysis, the normality of data distribution was examined. The results manifested that all data
was normally distributed. Pearson correlation method was recruited to investigate the relationship between
executive functions and anxiety scores. A signi�cance level of 0.05 was considered for this test. Then, a
model was developed to investigate the relationship between executive function components and anxiety.
For the model, the assumptions regarding the linearity of variables and the independence of errors were
examined. The results showed that the tolerance index for all predictor variables was less than 0.95, the
variance in�ation factor (VIF) was less than 1.85, and the Durbin-Watson index, which is used to test the
assumption of error independence, was 2.14. When the tolerance index is greater than 0.10, the VIF is less
than ten (10 > VIF), and the Durbin-Watson value is less than four (4 > Durbin-Watson), it can be argued that
regression assumptions have not been violated. Therefore, in light of the obtained indicators, it can be
concluded that test conditions have been properly observed. Accordingly, the structural equation method was
used to �t the model. A signi�cant level of less than 0.01 and 0.001 was considered for the test. Multiple
regression tests were also performed to assess the power of executive function factors in predicting the
prevalence of COVID-19 anxiety. A signi�cance level of less than 0.05 was set for this test. Data was
analyzed using SPSS 19.5 software.

Results

Descriptive features of participants
In this study, data was collected from 300 participants in the age range of 8 to 12 years (average age of
10 years and 7 months). The descriptive indicators related to research variables, i.e. executive functions and
anxiety for the research participants are shown in Table 1.

Table 1
Descriptive characteristics of research variable

Variables Mean SD K-sz p. value

Self-management 30.14 3.38 1.62 0.14

Self-organization 36.16 4.12 1.48 0.21

Self-restraint 32.58 3.52 1.38 0.32

Self-motivation 37.70 4.75 1.55 0.18

Self-regulation 45.46 6.83 1.42 0.24

Total score of self-relate EF 182.45 16.67 1.88 0.07

Anxiety 32.44 6.82 1.85 0.12
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As shown in Table 1, the mean and standard deviation for the scale of executive functions and the
coronavirus anxiety scale were (16.26), 182.45 and 32.44 (6.82), respectively. Also, the Kolmogorov-Smirnov
statistic was not signi�cant for the total score of executive functions, Coronavirus anxiety scales (p > 0.05).
Hence, the executive functions and Coronavirus anxiety scales had normal distribution.

Relationship Between Components Of Executive Functions
And Anxiety
The correlation matrix of executive functions and anxiety scales is shown in Table 2.

Table 2
Pearson correlation coe�cient of research variables

  Self-
management

Self-
organization

Self-
restraint

Self-
motivation

Self-
regulation

Total
score

Anxiety

Self-
management

1            

Self-
organization

0.36 1          

Self-

restraint

0.28 0.31 1        

Self-
motivation

0.33 0.25 0.27 1      

Self-
regulation

0.37 0.23 0.24 0.29 1    

Total score 0.53 0.55 0.49 0.46 0.51 1  

Anxiety -0.44 -0.47 -0.49 -0.12 -0.48 -0.53 1

As displayed in the table above, the overall score of executive functions and its subscales except self-
motivation are negatively correlated with coronavirus anxiety at a level of p = 0.05.

Structural Equation Modeling
Structural equation modeling was used to corroborate the relationship between executive skills and
coronavirus anxiety. The total score of the executive function (consisting of self-management, self-
organization, self-restraint, self-motivation, self-regulation), as the criterion variable and the total score of
coronavirus anxiety as the predictor variable, were entered in the model. The model path coe�cients are
especially important in this method, because if the model path coe�cient is without a predictive value, then
regression method will be meaningless. Our model, had desirable �tness, so that Comparative Fit Index (CFI)
and the Tucker-Lewis index should be equal or greater than 0.95. In our study, these indices were 0.98 and
0.96, respectively.
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Discussion
The main goal of this study was to investigate whether self-related skills of executive functions was
associated with situation-speci�c anxiety induced by the outbreak of the COVID-19 in children. According to
the �ndings, there is a 53% negative correlation between the total score of executive function and
coronavirus anxiety, and given that this effect is negative, it can be contended that a higher level of self-
related skills of executive functions in children will reduce their anxiety in the face of stressful situation like
coronavirus outbreak.

Our results suggested that coronavirus anxiety was negatively and signi�cantly associated with the
emotional self-regulation, elf-organization / problem-solving, self-restraint, self-motivation, and self-
management. In other words, these results demonstrated that impairment in these components of executive
function was associated with augmented anxiety of children during the outbreak of COVID- 19.

The strength of these skills associated with executive functions indicates that individuals make use of their
skills to achieve their desired goals, which allows them to manage life challenges and stay on track for their
goals. The results of our study, consistent with Ensenberge et al., exhibited a negative relationship between
emotional self-regulation and anxiety in children. In the context of the global epidemic crisis, it appears that
children able to moderate negative thoughts, understand the situation and respond appropriately will endure
lower anxiety. Although the development of self-regulatory skills is a process linked to cognitive development
(executive functions) and genetics (32), the role of the environment in the development of this skill should
not be overlooked. Therefore, as an environmental factor, family plays a key role in developing children's self-
regulatory skills. Researchers reported that emotional self-regulation of children in the family takes place at
three levels including social response to the child's feelings, social expression of feelings in the family or
about the child, and talking about emotions (33). Research has shown that parents sensitive to and

Standardized Root Mean Square Residual (SRMR) should be less than 0.08, and the Root Mean Square Error
of Approximation (RMSEA) should be less than 0.06. In our study, these indices were 0.77 and 0.05,
respectively. Figure 1 shows the �tted pattern of predicting coronavirus anxiety by executive functions.

Note

The numbers inside the parentheses indicate the standard path coe�cient and the numbers outside the
parentheses exhibit the non-standard path coe�cient. S1: self-management, S2: self-organization, S3: self-
restraint, S4: self-motivation, S5: self-regulation, F1: mental factors, F2: physical factors.

Predicting Coronavirus Anxiety As A Component Of Executive Functions
In the regression model, the association between �ve components of executive function demonstrated the
signi�cant role of coronavirus anxiety variance F (4.295) = 8.55, p < .01, 0.28 = 2R. However, only four
components of executive function signi�cantly predicted coronavirus anxiety. Self-management (β = .42, t=
-5.56, p = .015), self-regulation (β = − .25, t = -3.22, p = .04), self-restraint (β= − .37, t= -4.29, p = .035), and self-
organization / problem solving (β = − .45, t=-6.37, p = .011) were signi�cant predictors of coronavirus anxiety.
These results suggest that participants who had a poor performance in these components were more likely
to suffer from anxiety induced by crises such as coronavirus outbreak.
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responsible for their children's emotions will improve the growth of emotional self-regulation in their children
(34–36). Moreover, parental love and positivity are other factors that contribute to emotional self-regulation
in children (37). The second level is parental response to the expression of children's feelings, especially
negative ones. As a result of this reaction, children experience important and valuable information about the
expression of unpleasant feelings (17). The support of parents and the channeling of emotions can help
children alleviate negative emotions, allowing them to directly cope with their emotions. The third level is
related to the importance of discussing feelings and emotions within the family. When parents talk to their
children about emotions, they are basically teaching the meaning of a wide array of emotions to their child
under diverse circumstances, which is indirectly related to the development of emotional regulation skills in
children. During the emotional self-regulation of children, they must be capable of self-organization or
addressing the problem at hand.

The self-organization / problem solving skill in our study was negatively and signi�cantly associated with
anxiety levels in children. This means that a higher level of self-organization / problem solving skills in
children is associated with lower perception of anxiety. This aligned with the �ndings of Barkely and Morphy
2011. Problem-solving ability is considered as a mediator between the stressful life events and ampli�ed
stress in an individual (23). People with advanced problem-solving skills are less likely to experience anxiety
in the face of stressful events in their life. Self-organization / problem-solving skills have been shown to be
directly linked to competence, productivity, and positivity (21). It has been suggested that in order to solve a
problem, we need to �rst de�ne the problem or issue, identify the solutions, make a decision, and �nally
execute that decision (38). It seems that since COVID-19 has triggered a new deadly disease, posing a
tremendous challenge to all families, it is highly important to implement these four activities to relieve
anxiety in children. For all predicaments and problems that a child may face during his lifetime, this method
can be utilized to teach problem-solving skills, so that the child eventually develops a problem-solving style
that could be utilized to boost her/his life satisfaction. In some cases, it is observed that people need self-
restraint skills to deal with problems in order to suppress personal desires and wishes that are not conducive
to the resolution of the problem.

An individual with poor self-restraint is unable to suppress her/his desires. Hence, observing the deterioration
of a problem intensi�es stress. The results of our study manifested that self-restraint has an inverse and
signi�cant relationship with anxiety, which aligns with the study of Farell and Sullivan (2000), according to
which poor self-restraint raises the level of state anxiety in the individual (24). According to Weinbergers
(1998), self-restraint is a developmental achievement and an indicator of emotional maturity (39). Although
high self-restraint exhibits the ability to refrain from impulsive behaviors, it is also associated with a desire to
align yourself with the majority of people in the society and a controlled style of coping (39). It seems that
under stressful situations, children should �rst be informed of the intra-personal factors of this problem.
They should be then assisted to manage their anger and show regard for the health of other people in
society, while their sense of social responsibility is stimulated. This can be justi�ed within the framework of
Weinberge. When a child �gures out the reasons for her/his self-restraint, which might be in line with her
long-term goals in life, she may be able to tolerate a lower-level anxiety. At this time, when the child has to
give up her desires, self- management comes to fore in order to avoid squandering time and to start
educational processes.
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Our study revealed that time management had an inverse relationship with anxiety. In other words, children
with positive self-management experiences endure less anxiety. This is in line with a 2008 study by
Ghiasvandi et al. according to which stronger self-management in nurses reduced their anxiety (29). For the
purpose of time management, planning, goal setting, prioritization, and execution are required. People with
great time management do not focus on a particular subject for a long time, but divide their time among
different activities such as work, personal life, and performance of favorite activities (30). In this regard,
planning to attain goals gained urgency. We need to plan the time available so that we can reach our goals in
the shortest time possible. Lack of e�cient planning in children's lives may interfere with their academic
success. Therefore, it seems that during home quarantine, especial planning is required for spending time so
that children can engage in educational activities along with other activities at home. The stress inherent in
learning educational materials, in addition to the risk of disease, can build up anxiety in children.

On the other hand, the results of our study revealed that there was no signi�cant relationship between self-
motivation and coronavirus anxiety. Barkely and Morphy (2011) demonstrated a negative relationship
between self-motivation and anxiety in adults with attention de�cit hyperactivity disorder. Chen, Huang and
Shang also reported a negative and signi�cant association between self-motivation and anxiety in the
elderly. As mentioned earlier, the statistical population of these studies consisted of adults, while our
statistical population comprised children, and we did not �nd a signi�cant relationship between self-
motivation and anxiety. Self-motivation has a positive and signi�cant relationship with mental health. Self-
motivation is at work when the goal is su�ciently captivating, important and compatible with the goals of
that person (40). It appears that children are not able to set proper goals due to their undeveloped cognitive
abilities, or organize their activities to achieve that goal. Given the lack of purpose and of behavioral
regulation strategies to achieve their goals, they may grow anxious. On the other hand, children do not seem
to be able to internally reinforce their positive behaviors and use positive self-talk techniques to guide their
behavior toward the selected goals.

The second goal of the study was to determine the extent to which subscales of executive function were able
to predict the anxiety associated with the prevalence of the COVID-19. Our results exhibited that skills related
to self-executive functions were generally able to explain 28% coronavirus stress. Regression test revealed
that the self-management component, emotional self-regulation, self-restraint, and self-organization /
problem solving can predict coronavirus anxiety, but the component of self-motivation is not able to predict
coronavirus anxiety. Children reported to have poor self-management, emotional self-regulation, self-restraint,
and self-organization / problem-solving skills were more likely to endure anxiety during the outbreak of
coronavirus. Children grown up in families that have taught them how to adjust their emotions in the face of
life's challenges, and have supportive parents are more capable of controlling their negative thoughts during
the outbreak of the coronavirus, which in turn diminishes their anxiety.

On the other hand, children who are able to curb desires and aspirations that do not contribute to the
containment of the disease under these critical situations, and are aware of their individual and social
responsibility, experience less anxiety. Also, children with greater self-organization/problem solving ability
can understand the importance of current strategies of tackling the crisis including staying home, not going
to school, and not playing with their friends, for these measures are vital to deal with this crisis. By being
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aware of such measures, they will become less anxious. In the end, children with more e�cient time
management skills will be more successful in planning their time at home quarantine and attaining goals
they have set for themselves, which in turn relieve their anxiety.

Given that most components of executive function are able to predict anxiety tied to critical situations such
as the prevalence of coronavirus, it seems that families should utilize above-mentioned methods to reinforce
each component of their executive functions and to pay greater attentions to the growth and development of
children's executive functions. Since anxiety has been shown to be the underlying cause of other mental
disorders in later life. In general, skills related to executive functions describe in�uencing and controlling the
external environment while controlling one's own skills at the same time. Lack of coordination in these skills
prevents in individuals from reacting properly to anxiety-inducing situations and consequently they may
endure mounting anxiety.

Limitation and consideration

Overall, these results suggest that skills related to executive functions are negatively associated with
coronavirus anxiety. The present study provides evidence that coronavirus anxiety may be linked to
underlying reasons such as impaired executive skills. One of the limitations of this study is that due to home
quarantine and the lack of access to children, we were not able to implement psychological tests to evaluate
executive functions. However, it has been suggested that laboratory tests for evaluation of executive function
are often unable to identify disorders in high-order executive functions (41). The use of laboratory tests in
future research may illustrate the relationship between self-reported executive functions, laboratory tests of
executive function, and anxiety levels. In addition, it can offer evidence that repudiate or con�rm the use of
the self-report executive function against laboratory tests. Finally, since this is the �rst study to directly
evaluate the relationship between executive skills and anxiety induced by epidemic conditions of coronavirus
prevalence, it is inherently exploratory in nature. Although the results of this study reveal that there is a
negative and signi�cant relationship between executive function skills and anxiety, it is still too early to
interpret the strength and direction of this relationship and further studies are needed.

Conclusion
Despite the aforesaid limitations, this study also has some strengths. First of all, we explored children's
anxiety under coronavirus crisis, while other studies have mainly focused on adults or medical staff. The
present study examines this vulnerable group of people that play a crucial role in the future progress of the
country and their mental health is a key factor in obtaining these goals. Executive functions are one of the
underlying components of mental health, the foundation of which is built in childhood, when the skills
related to oneself are learned. Therefore, childhood is of paramount importance in terms of laying the basis
of mental health. Finally, families and teaching staff are advised to help children express their emotion and
feelings of security and to support them express emotions, especially negative ones (emotional self-
regulation). Further, they can help children �nd a suitable problem-solving style (self-organization/ solving
problems), assume individual and interpersonal responsibility (self-restraint), and manage their time more
e�ciently (self-management). It is because these behaviors allow children to build and strengthen their self-
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skills. As a result, children can apply these executive skills to attain their designated goals in life. It is the
highest level of cognition that a person can achieve during his or her developmental life.
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Figure 1

Path coe�cient with respect to the relationship between executive function and Coronavirus anxiety.


