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Over recent year, the prevalence rate of anxiety had increased consistently. 
Existing research recognizes the critical role played by the biological attributions 
of risk factors for anxiety as it had formed the first anxious personality of trait 
anxiety since childhood. However, the increased prevalence rate for anxiety 
disorder remains unresolved and some of the biological attributed risk factors 
remained unidentified. Therefore, the study aims to study the relationships 
between brain location, parents’ trait anxiety and sex with trait anxiety among 
anxious Chinese children in Kuala Lumpur. A cross-sectional study using 
convenient sampling was carried out among 212 Chinese children aged between 
age eight to 13 years old with high trait anxiety. Data for this study were collected 
using self-administered State-Trait Anxiety Inventory for Children-Trait Scale 
(STAIC-T) and State-Trait Anxiety Inventory-Trait Scale (STAI-T) to measure the 
trait anxiety score for children and parents respectively. Besides, an objective 
measurement of brain electrical activity with Electroencephalogram (qEEG) 
brain mapping were adopted to identify the associated brain locations 
quantitatively according to International 10-20 System. Data analysis was 
conducted using IBM Version 2.0 Statistical Package for the Social Sciences 
(SPSS) which involved descriptive and inferential statistical analyses. Results 
showed that there was a significant relationship between all the locations at 
prefrontal cortex (Fp1, Fp2, F7, F8, F3, F4) and temporal lobe (T3, T4) with trait 
anxiety among children. Specifically, brain location F8 was the unique predictor 
for trait anxiety among children. Besides, results showed that there was a 
significant positive relationship between parents’ trait anxiety level with children’s 
trait anxiety level. In term of sex, there was a mean difference in trait anxiety 
level with females showed higher trait anxiety level. Findings from present study 
revealed that brain location, parents’ trait anxiety and sex played a role in 
affecting the trait anxiety level of individual since born. Findings from this 
research highlighted that identification of biological vulnerability among children 
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could provide inputs which can assist in designing preventative action and early 
intervention to reduce the trait anxiety among Chinese children in Kuala Lumpur. 
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KANAK- KANAK DI KUALA LUMPUR, MALAYSIA 
 

Oleh 
 

CHEONG CHEN CHEN 
 

Oktober 2021 
 
 

Pengerusi : Asmidawati binti Ashari, PhD 
Fakulti  : Ekologi Manusia 
 
 
Sejak kebelakangan ini, kadar kebimbangan telah meningkat secara konsisten. 
Kajian sedia ada telah mengenalpasti peranan penting yang dimainkan oleh 
atribusi biologi faktor risiko untuk kebimbangan kerana ia telah membentuk 
permulaan personaliti kebimbangan sejak kecil. Namun, peningkatan kadar 
prevalen untuk gangguan kebimbangan masih tidak dapat diselesaikan dan 
beberapa faktor risiko biologi masih tidak dapat dikenal pasti. Oleh itu, kajian ini 
bertujuan untuk mengkaji hubungan antara lokasi otak, sifat kebimbangan ibu 
bapa dan jantina dengan sifat kebimbangan dalam kalangan kanak-kanak Cina 
di Kuala Lumpur. Kajian keratan rentas ini menggunakan persampelan 
kemudahan telah dijalankan ke atas 212 orang kanak-kanak berbangsa Cina 
berumur lapan hingga 13 tahun dengan sifat kebimbangan yang tinggi. Data 
bagi kajian ini diperolehi menggunakan pengisian kendiri borang Skala Inventori 
Sifat-Pewarisan Kerisauan Kanak-Kanak dan Skala Inventori Sifat-Pewarisan 
Kerisauan Dewasa untuk mengukur skor sifat kebimbangan untuk kanak-kanak 
dan ibu bapa masing-masing. Selain itu, pemetaan otak electro-
encelophalogram kuantitatif (qEEG) diadaptasi untuk mengenalpasti aktiviti 
elektrik otak secara kuantitatif menurut Sistem 10-20 Antarabangsa.  otak. 
Analisis statistik dijalankan menggunan perisian IBM versi 2.0 Statistical 
Package for the Social Sciences (SPSS) yang melibatkan analisi deskritif dan 
analisis inferens. Dapatan kajian menunjukkan terdapat hubungan yang 
signifikan antara semua lokasi di korteks prefrontal (Fp1, Fp2, F7, F8, F3, F4) 
dan lobus temporal (T3, T4) dengan kebimbangan dalam  kalangan kanak-
kanak. Secara khususnya, lokasi otak F8 adalah peramal unik untuk sifat 
kebimbangan. Dapatan kajian juga menunjukkan terdapat hubungan positif 
yang signifikan antara tahap sifat kebimbangan ibu bapa dengan tahap sifat 
kebimbangan anak-anak. Dari segi jantina, keputusan kajian menunjukkan 
bahawa terdapat perbezaan jantina bagi skor sifat kebimbangan dalam 
kalangan kanak-kanak dengan perempuan menunjukkan sifat kebimbangan 
yang lebih tinggi.  Dapatan kajian menunjukkan bahawa aktiviti elektrik otak, 
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keturunan dan jantina memainkan peranan penting dalam mempengaruhi tahap 
sifat kebimbangan individu sejak dilahirkan. Hasil kajian ini menekankan bahawa 
pengenalpsti risiko kelemahan biologi dalam kalangan kanak-kanak dapat 
memberi input yang dapat membantu dalam merekabentuk tindakan 
pencegahan dan intervensi awal bagi mengurangkan sifat kebimbangan dalam 
kalangan kanak-kanak Cina di Kuala Lumpur. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 
1.1 Introduction of Chapter 
 
 
This chapter explained in detail the background of the study, the problem 
statement, research question, objectives, and the study’s significance in the field 
of mental health. The subsequent section covered the conceptual and 
operational definitions of key terminology followed by the theoretical approaches 
used to investigate the research question. Lastly, this chapter concluded with an 
outline of the proposed hypothesis. 
 
 
Anxiety disorders are chronic, disabling conditions that are distributed across the 
globe. Thus, anxiety has received much attention in the past decade due to 
increasing incidence in the world as well as in the burden and implication that is 
associated with untreated illnesses. Recent statistics from the World Economic 
Forum describes anxiety disorders as the number one of mental health issue 
around the world with an estimated 275 million of people being diagnosed with 
anxiety disorders which is accounted for four percent of the global population 
(Fleming, 2019). In average, per country, the spread of anxiety disorder is 
approximately between 2.5 and 6.5 percent of the population, and there is a 
disproportionate between sex as women are at a higher rate of having anxiety 
with 62 percent of the world anxiety population were female (Fleming, 2019). 
This could be the result of the distinct types and fluctuation of hormone in female 
affected the neurogenesis activity in hippocampal which responsible for 
regulating anxious behaviour (Marques, Bevilaqua, Fonseca, Nardi, Thuret & 
Dias, 2016).  
 
 
Besides more female are reported to have an anxiety, it is crucially to note that 
anxiety have become to affect children and adolescent mental health The World 
Health Organization (WHO) states that between 10 to 20 percent of children 
worldwide have a mental disorder and nearly half of these disorders start at age 
14 year old (World Health Organization, 2020). In Malaysia, statistics showed 
that a total of 29% Malaysian were suffered from anxiety disorder by the year of 
2017 (Malaysian Psychiatric Association, 2017). This situation not only  is not 
only affecting older age group but also among children. According to national 
Health & Morbidity Survey 2018, it was reported that approximately 16% of 
Malaysian children are exhibiting anxiety symptoms which had affected their 
developmental stage (National Health & Morbidity Survey, 2018). Previous 
studies had highlight that anxiety disorders usually begin in childhood, 
adolescence, or early adulthood and continue until they peak at middle age 
before decreasing with age (Bandelow & Michaelis, 2015; Ganella et al. (2017).  
While the median onset age of anxiety disorders is 11 years old, specific phobias 
can start earlier with separation anxiety disorder starting at 7 years old and social 
anxiety disorder starting at age 13 (Bandelow & Michaelis, 2015). It showed that 



© C
OPYRIG

HT U
PM

2 
 

childhood stage is the first indication stage for anxiety which resulted childhood 
phase as the core risk phase for anxiety. 
 
 
Although many anxiety disorders can be treated with either psychological 
therapy or medication (Bandelow & Michaelis, 2015), if left untreated, the impact 
it can have on society and the healthcare system is immense. It can impact 
growth and development, education and employment, as well as the potential 
for leading a fulfilling life (World Health Organization, 2020).  The WHO has 
found that only half of the cases of anxiety disorders are recognized and only 
one third of patients ever receive any treatment (Bandelow & Michaelis, 2015). 
Children also face serious challenges including stigma and discrimination, 
isolation, and lack of access to interventions (World Health Organization, 2020). 
As such, studying anxiety disorders in childhood stages is an important place to 
start, especially in understanding the factors that contribute to anxiety among 
children. 
 
 
1.2 Background of study 
 
 
Anxiety has become more prevalent across many nations around the world. As 
noted, the 21st century has been described as an era of anxiety (Malcolm, 2015). 
Globally, it has surpassed depression as the leading cause of disability affecting 
approximately 275 million people (Fleming, 2019). According to the Malaysian 
National Health and Morbidity Survey conducted in 2015, the number of 
depression and anxiety children increased nearly threefold from 10.7 percent in 
1996 to 29 percent in 2015 (Yeoh, Tam, Wong, & Bonn, 2017). In nations where 
there is less access to healthcare services including psychiatric care, mental 
disorders go under-diagnosed (Baranne & Falissard, 2018). While modern 
society has achieved a higher economic status with technological advances and 
modernization, this situation has also created a parallel psychosocial challenge, 
which leads to stress, conflicts, unhappiness, as well as unproductive or 
counterproductive behaviors (Spielberger, 2013). Consequently, anxiety has 
become one of today’s modern plagues. Since the causes of anxiety are varies 
and remain unresolvable, having awareness and knowledge of it are crucial. 
 
 
To date, emotional disorders such as anxiety and depression are one of the most 
common mental health issues among children. Previous research indicates that 
early onset of anxiety has been associated with its perilous development and 
childhood is a risky stage for the development of this mental illness (Katja, 
Susanne & Daniel, 2009; Lippman, Moore & McIntosh, 2011; World Health 
Organization, 2005). Over the past decades, the risk factors for anxiety in 
children has become a significant issue of concern. Based on the literature, there 
were different factors that attributed to anxiety level among children, such as 
sex, age, body mass index (BMI), childhood trauma, family history of anxiety 
disorders, and predisposed trait have played a role in the early onset of anxiety 
disorders (DeJesus et al., 2016; Mohammadi et al., 2019; Stanczykiewicz, 
Banik, Knoll, Keller, Hohl, Rosińczuk, & Luszczynska, 2019;  Washington, Rose, 
Coard, Patton, Young, Giles, & Nolen, 2016).  
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Mental health problems among children cause distress and can have wide-
ranging impacts including negative effects on educational attainment and social 
relationships, as well as affecting life chances and physical health (Goodman, 
Joyce & Smith, 2011; Green, 2011). People who suffer from mental illnesses 
such as anxiety suffer interference with their day-to-day lives, their perception to 
happiness, and their ability to live productively (Galvez-Sánchez, Montoro, 
Duschek, & Reyes del Paso, 2020). 
 
 
Scholars have summarized the onset of childhood anxiety based on different 
approaches. The “biology of fear- and anxiety-related behaviors framework” 
argued that vulnerability to psychopathology anxiety appears to be a 
consequence of predisposing factors or traits, which resulted from numerous 
gene-environment interactions during developmental stage, specifically start 
from prenatal stage (Thierry Steimer, 2002). These predisposed traits formed 
the first anxious personality in children and increase their vulnerability towards 
stress during the developmental stage. 
 
 
On top of that, ever increasing of anxious children in Malaysia are resulting in 
negative effects on the individual as well as on institutions like the family and the 
community (Abend et al., 2018). According to Wong et al, (2016) , the anxious 
feelings in child can cause serious impact on physical and mental (Wong, Sultan 
Shah, Teng, Lin, Majeed & Chan, 2016). This is especially paramount for 
children and adolescence, the emotional pain of anxiety may change to physical 
discomforts like headaches, irritable bowels, trembling, and mental discomforts 
including feelings of tense, stress, and intrusive thoughts (Sachs-Ericsson, 
Sheffler, Stanley, Piazza, & Preacher, 2017). Anxiety disorders can also 
increase the comorbidity with other mental illnesses that can worsen the 
condition (Essau, Lewinsohn, Lim, Ho, & Rohde, 2018).  Besides, anxiety is 
associated with posing substantial interference in young peoples’ social, 
educational, and family lives which could increase  further risk for the 
development of other mental health problems in later life (Martino et al., 2019; 
Moreira, Bouissou Morais Soares, Teixeira, Simões e Silva, & Kummer, 2015; 
Hill, Waite, & Creswell, 2016).  
 
 
Despite adequate amount of stress could act as a motivation for children to 
perform but when intense fear and physical discomfort emerges, the condition 
can worsen and affect their mental cognitive abilities including attention, 
comprehension, processing, reasoning and understanding (Steinmayr, Crede, 
McElvany, & Wirthwein, 2016). As a result, the prolong exposure to fear during 
childhood stage affected their academic performance in school and lead to some 
learning disabilities.  
 
 
In addition to biological and physical symptoms, anxiety in children can also lead 
to psychological problems. Children with high anxiety symptoms can face some 
difficulties in socializing with others in their peer age group or even suffer from 
social anxiety disorder. Fearful and anxious children with low self-esteem tend 
to be shy and experience social withdrawal with a negative self-image, which 
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can affect their normal development and their ability to socialize with their 
environment (Chapman, Halldorsson, & Creswell, 2020). For instance, children 
with social anxiety disorder reported to have fewer friendships as well as less 
intimacy, companionship, and support in their close friendships (Fox, Buzzell, 
Morales,Valadez, Wilson, & Henderson, 2020). Thus, it showed that anxiety 
disorders had interrupted and affected the sufferer to a severe extent. Physical 
and mental disturbances of anxiety during childhood stage interrupted with the 
normal developmental stages as children may perceive this world negatively with 
intense fear. 
 
 
To note, anxiety does not just impact the child sufferer alone, but causes 
negative effects on the family and community as well. Research shows that 
having a school-age child with a psychiatric condition can impact family 
functioning in negative ways including increased worry, loss of income due to 
added costs, strained family and social relationships, as well as restricted 
activities (Towe-Goodman, Franz, Copeland, Angold, & Egger, 2014). There is 
evidence to suggest that how the family perceives the level of impact also effects 
the level of treatment that the child will receive. Research with children between 
the ages of 6 to 18 years old found that the impact on their caregivers became 
a key predictor of whether the child would receive any type of treatment including 
diagnostic treatment. While only 72 percent of school-aged children receive 
counselling, the number is even lower among younger children with anxiety 
disorders (Towe-Goodman, Franz, Copeland, Angold, & Egger, 2014). 
 
 
Moreover, the impact of anxious children for the country at a national and global 
level are also significant. For the nation, anxious children incur an enormous 
financial burden in terms of economic costs, disability, and personal suffering 
(Smoller, 2017). While the impacts of the increasing of prevalence rate are felt 
worldwide, they are of greatest concern in underdeveloped and developing 
nations where diagnosis and access to treatment are limited. On a global level, 
the cost of mental health is estimated to reach nearly $16 trillion by 2030, which 
is especially hazardous to low-and-middle-income countries where affordable 
healthcare is less accessible (Fleming, 2019). Statistics show that in high-
income nations, 35 to 50 percent of people with mental health disorders do not 
receive any treatment and in lower-income countries, this number is significantly 
high with 76 to 85 percent of people not receiving any treatment (Fleming, 2019).   
 
 
According to Diagnostic and Statistical Manual of Mental Disorders (DSM–5), 
anxiety children are assessed and diagnosed with different types of anxiety 
disorders based on different symptoms and dysfunction. They included 
separation anxiety disorder, selective mutism, specific phobia, social anxiety 
disorder (social phobia), panic disorder, panic attack (specifier), agoraphobia, 
generalized anxiety disorder, substance/medication-induced anxiety disorder, 
anxiety disorder due to another medical condition, other specified anxiety 
disorder, and unspecified anxiety disorder (American Psychiatric Association, 
2013). However, not necessarily for all anxious children to be diagnosed with 
anxiety disorder but they may exhibit different anxious symptoms. Although they 
are not meeting the criteria to be diagnosed with anxiety disorder but still, the 
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chronic anxious feeling had resulted in significant distress, or impairs social, 
occupational, or other important areas of functioning among children if they are 
not being intervene since young.  
 
 
In addition to categorizing anxiety disorders by symptoms, anxiety disorders can 
also be divided into state anxiety and trait anxiety, which explain anxiety 
disorders in term of duration (Spielberger, 1966). Psychophysiological state 
anxiety, or state anxiety, is used to describe anxiety that is caused from a 
psychological or physiological reaction from a specific moment or situation 
whereas personality trait anxiety, or trait anxiety, is used to describe a trait of 
personality that is caused by their individual differences in how they respond 
negatively to situations or stimuli in their environment (Leal, Goes, da Silva, & 
Teixeira-Silva, 2016). Since trait anxiety is stable over time, people with anxiety 
disorders often have a higher trait anxiety than people who do not suffer from 
this mental illness (Leal, Goes, da Silva, & Teixeira-Silva, 2016). 
 
 
Personality trait anxiety in children is the focus of this research because there is 
limited research in this field that is current and that reflects a modern 
environment. Since state anxiety shows a person’s tendency to experience 
negative emotions including worry and fear, understanding trait anxiety can also 
help with identifying the predictors of certain events as well as finding coping 
mechanisms. For instance, current studies mainly focus on anxiety “disorder” 
but not on anxiety itself. Researchers and even psychologists have put their 
efforts in identifying the pathological characteristics of anxiety disorder rather 
than on the personal characteristics of the individuals who suffer from anxiety 
(Majtyka, 2015).  
 
 
As such, the attention of this research will be drawn to the other aspect of 
anxiety, which is on the emotional and personality aspect of the children who 
suffer from anxiety symptoms. Trait anxiety is the long-term anxious feeling that 
is experienced by the individual and as such, it is hard to reverse. This prolonged 
state of anxiousness is then adopted by the individual and forms anxious 
personality disorder, and it will cease even with the removal of threats (Leal, 
Goes, da Silva, & Teixeira-Silva, 2017; Weger, & Sandi, 2018). The impact of 
trait anxiety is much more impactful for children as this is the default personality 
that they exhibit. Trait anxiety can also result in attentional biases that 
emphasize the threatening information further worsening the anxious feeling in 
children (MacLeod, Grafton, & Notebaert, 2019; Waechter, & Stolz, 2015). As a 
result, trait anxiety among children will be studied in detail in relation to other 
related variables. 
 
 
Averill (2015) has highlighted that biological attribution or predisposed trait 
anxiety was the most common aspect of anxiety disorder in children because it 
comes at the time of birth whereas the psychological and social aspects come 
later in their life. By analyzing the associated biological attribution of risk factors 
of children with anxiety as well as the commonalities in the etiologies of anxiety 
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disorders, this present study can provide clues for the development of unified 
preventive interventions. 
 
 
Furthermore, research on the brain of a child is significant because the brain is 
the main control center of the body, and it can transmit fear and other anxious 
signals to the individual (Antoniadis & McDonald, 2001). Since there is a direct 
effect of electrical brain activity in human behavior and brain function, identifying 
the problematic parts that are responsible for certain anxiety disorders can be a 
valid and reliable method of detection. As such, prefrontal cortex and amygdala 
in temporal lobe are the brain locations that responsible for the evoke of fear 
response and anxiety (Greening, & Mitchell, 2015). 
 
 
In conclusion, anxiety disorders have reached an alarming rate nowadays with 
various impacts on the individual, the family, and the nation as a whole. This is 
especially significant in developing countries across Asia such as Malaysia 
where anxiety disorders are the most reported and highest growing mental 
health issue (Khaiyom, Mukhtar, & Po, 2019). Mental health illnesses are 
predicted to be the next leading cause of health problems in the country after 
cardiovascular diseases as the economy develops and more people experience 
work and family pressures (Khaiyom, Mukhtar, & Po, 2019). Statistics from a 
national health report show that between 1996 to 2015, the number of people 
diagnosed with a mental health illness increased by 200 percent with depression 
and GAD increasing by 17 percent from 2011 to 2015 (Cheah, Azahadi, Phang, 
& Manaf, 2019). Furthermore, data shows that the rate of prevalence among 
students and general populations is between 1 to 67.6 percent (Khaiyom, 
Mukhtar, & Po, 2019). With the rise in cases, there are detrimental impacts on 
the country’s healthcare system and ability to offer appropriate treatment.  
 
 
While much of the research on anxiety in Malaysia centers on adults, this study 
is focused on childhood personality trait anxiety. As a vulnerable group, this 
study intends to look at the biological attribution of anxiety and brain location 
among anxious children. By identifying the biological attributed risk factors of 
anxious children, this study can contribute to the literature on reducing the onset 
of anxiety in childhood and on helping to implement effective treatment plans 
and customized interventions. 
 
 
1.3 Statement of Problem  
 
 
As noted, anxiety has become a prevailing condition in society. Worldwide, 
approximately 272.2 million people were found suffering from anxiety disorders 
in 2010 (Baxter et al., 2014), a number that increased to 275 million in 2018 
(Fleming, 2019). The prevalence rate for anxiety disorders have steadily 
increased and has become the most prevalent form of a psychopathology 
disorder globally (Iverach, Jonesb, McLellana, Lynehama, Menziesc, Onslowc, 
& Rapee, 2016; Bandelow, & Michaelis, 2015). The National Survey of Mental 
Health and Wellbeing in 2007 reported a 11.8 percent, 12-month prevalence and 



© C
OPYRIG

HT U
PM

7 
 

a 20.0 percent lifetime prevalence of anxiety disorders (McEvoy, Grove & Slade, 
2011). In Malaysia, the Malaysian Psychiatric Association (MPA) has reported 
similar prevailing conditions with the rate of anxiety disorders increasing to 29 
percent from 10.7 percent between 1996 and 2015 (Baranne & Falissard, 2018). 
By comparing between three major races of Malay, Chinese and Indian, Chinese 
children experienced the higher level of anxiety that caused by a variety of 
factors (Shamsuddin et. al, 2013). Traditionally in Chinese population, under the 
influences of Confucianism and the Chinese belief of filial piety, Chinese parents 
are more likely to use strict discipline in parenting as well as administer physical 
punishment on children in order to achieve a desirable target which had 
increased the anxiety level of children in a great extend (Lin, Li, Chi, Wang, 
Melissa Du & Fang, 2015). On top of that, Chinese have the highest rate of 
suicides at 48 percent followed by the Indians, 21 percent, Malays, 18 percent 
and other races, 13 percent (National Suicide Registry Malaysia Report, 2010).  
 
 
In recent year, anxiety had become an issue of concern and there are numbers 
of interventions had been carried out in order to help those who suffer from 
anxiety disorders. However, this issue has still not been fully addressed yet, as 
anxiety still engulfs people from different demographics and age groups on an 
international level. According to the American Psychiatric Association (APA, 
2013), anxious symptomology has resulted in significant impairment in overall 
functioning and reduction in quality of life. Physically, anxious people tend to 
suffer from stuttering, asthma, and irritable bowel movements (Dudeney, 
Sharpe, Jaffe, Jones, & Hunt, 2017). In Malaysia, the prolong exposure to 
anxiety among children are more obvious in city areas and reported to have 
higher suicidal rate due to stress (Ibrahim, Amit, & Suen, 2014). Mentally, they 
are suffering from a feeling of prolonged worry, which has interrupted and 
interfered with their daily lives. Additionally, early onset of anxiety has been 
associated with abnormal childhood development, suggesting that childhood is 
a high-risk phase for anxiety with increased of prevalence rate (Erskine, Baxter, 
Patton, Moffitt, Patel, Whiteford, & Scott, 2016). In addition, childhood anxiety 
disorders often run a chronic course, are associated with substantial interference 
in young peoples’ social, educational, and family lives, and are a risk for the 
development of other mental health problems in later life (Martino et al., 2019; 
Moreira, Bouissou Morais Soares, Teixeira, Simões e Silva, & Kummer, 2015; 
Hill, Waite, & Creswell, 2016). It is clear that suffering anxiety symptoms from 
childhood not only affects their current life but also their later life in a physical 
and mental way. Therefore, with the global rising rate of anxiety disorders and 
its negative consequences for nations, more studies need to be done to have a 
better understanding about this prevailing condition. Anxious individuals only 
seek for help when the anxious symptoms are significantly expressive and 
obvious at the later stage, the intervention process being delayed which reduce 
the effectiveness of treatment. Many adults nowadays will only consider their 
mental health when physical symptoms manifest, yet research suggests that it 
can be traced back to childhood experiences.  
 
 
On top of that, past studies also drawn more focus to clinical setting by recruiting 
children who had been diagnosed with anxiety disorder, children with anxiety 
symptoms somehow are being left out (Wong et al.,2016). As such, it is 
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significantly crucial to study anxiety from a childhood angle instead of relying 
only on the anxious origins of adults. This can contribute to the field of 
preventative treatments instead of just reactionary treatments. With less focus 
on personality trait anxiety during the early stage, the most basic experience of 
emotions for anxiety have been ignored (Miu et al., 2009; Heilman & Miclea, 
2009). As such, in order to obtain more effective preventative interventions and 
treatments, the most basic aspect of anxiety personalities should be addressed 
first. Yet, the existing studies have mainly focused their attention on the 
pathological characteristics and symptoms of anxiety disorders itself rather than 
on the trait anxious personality that are experienced by the individual. Hence, 
this research aimed to focus on the trait anxiety, the preliminary level of trait 
anxious personality among anxious children in Kuala Lumpur. 
 
 
Existing research has already highlighted some of the risk factors for anxiety. 
There is a need to identify and testify some of the common risk factors to target 
the most vulnerable groups and administer immediate preventative 
interventions. Vulnerable demographics include women, a family history of major 
depressive disorder, disturbed family environment, childhood sexual abuse, low 
self-esteem, and lower educational attainment, which can all increase the risk of 
anxiety (Blanco et al. 2015). Besides, sex as a risk factor for anxiety symptoms 
has been proven by many previous studies in adult population (Iverach, Jonesb, 
McLellana, Lynehama, Menziesc, Onslowc, & Rapee, 2016; Dudeney, Sharpe, 
Jaffe, Jones, & Hunt, 2017; Marques, Bevilaqua, Fonseca, Nardi, Thuret & Dias, 
2016; Guzelhan, Conkbayir, Ugurlucan, Yildiz, Alpagut and Bozbuga, 2018; 
Blau, Dimino, Demaria, Beverly & Chessler, 2016). In Malaysia, However, data 
regarding childhood anxiety is limited. It concluded that parental anxiety and sex 
have a strong impact on trait anxiety among children. However, there is 
controversy in research findings regarding the contribution of the related risk 
factors to trait anxiety. Despite many studies on the relationship between 
parental anxiety and sex with trait anxiety, very limited research has been 
conducted in this area among children in Malaysia. To address this gap, this 
research study the relationship between parents’ trait anxiety and sex difference 
in trait anxiety among anxious children. 
 
  
In addition, biological brain location and brain electrical activity has been 
attributed to causing anxiety in children too (ref). Evidence-based assessment 
for anxiety is well-researched, yet clinically, it is still insufficient to develop earlier 
recognition and improve differential diagnosis, treatments, and preventions 
(Smoller, 2017). As such, adopting integrative and alternative methods like 
combining self-report instruments with neuroimaging method to identify and treat 
anxiety symptoms can be an emerging trend in mental health field. Existing 
research has shown that people with feelings of anxiety have some brain region 
activation specifically at the temporal lobe and prefrontal cortex when there were 
fear responses occur (Demerdzieva & Pop-Jordanova, 2011; Ribas et al., 2018; 
Smith, Zambrano-Vazquez & Allen, 2016). However, the respective brain 
location that is associated with a specific type of anxiety, that is trait anxiety is 
still unclear in Malaysia context.  
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Studying children as a target group is crucial to prevent the early onset of anxiety 
disorders. While previous research on the topic has shown that there were some 
biological relationships between parents’ trait anxiety and sex with anxiety in 
children, the commonalities of the risk factors remain unidentified in the 
academia and the relevant research on the topic of child anxiety in Kuala Lumpur 
is still ambiguous. Besides, most of the past studies only focus on children who 
had been diagnosed with anxiety disorder in clinical setting, less focus is drawn 
to children with only anxiety symptoms. The need to identify the risk factors is 
crucial as it will provide baseline information to form suitable interventions in a 
local context. Using neuroimaging to identify the brain location for the specific 
trait anxiety is also important. With the problems mentioned, the present study 
aims to study the relationship between brain location, parents’ trait anxiety and 
sex with trait anxiety among anxious children in Kuala Lumpur area. 
 
 
1.4 Research Question  
 
 
As a response to the aforementioned problem statements, there are five 
research questions guiding this study: 
 
Question 1: What are the socio-demographic characteristics (age, sex, 

number of siblings, type of school, household monthly income) 
for anxious children? 

Question 2: What is the relationship between parents’ trait anxiety and 
children’s trait anxiety among anxious children? 

Question 3: What is the relationship between the brain location of the 
prefrontal cortex and temporal lobe with trait anxiety among 
anxious children? 

Question 4: What is the difference in sex for trait anxiety among anxious 
children? 

Question 5: What is the unique predictor for trait anxiety among anxious 
children? 

 
 
1.5 Objective of Study 

 
 

The general objective and specific objectives of this study are stated in this 
section. 
 
 
1.5.1 General Objective 
 
 
The general objective of this research is to study the relationship between brain 
location, parents’ trait anxiety and sex differences in trait anxiety among anxious 
children in Kuala Lumpur. 
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1.5.2 Specific Objectives 
 
 
Based on the general objective, five specific objectives of this study are 
proposed as follow: 
 
1. To describe the demographic factors (age, sex, number of siblings, type 

of school, household monthly income), brain location, and parents’ trait 
anxiety among anxious children. 

2. To identify the relationship between parents’ trait anxiety and children’s 
trait anxiety among anxious children. 

3. To examine the relationship between brain location at prefrontal cortex 
and temporal lobe with trait anxiety among anxious children. 

4. To identify the sex difference in trait anxiety among anxious children. 
5. To ascertain the unique predictor of trait anxiety among anxious 

children. 
 
 
1.6 Hypotheses of Study  

 
 

In line with the proposed specific objectives (objective 2, 3, 4, and 5), four 
alternative hypotheses are proposed in this present study as past literatures and 
theoretical framework showed that there were significant relationships between 
the study variables. A summary table of research questions, research objectives 
and hypotheses are shown in Table 1.1. The alternative hypotheses are 
constructed as follow: 
 
 
Objective 2: To identify the relationship between parents’ trait anxiety and 

children’s trait anxiety among anxious children. 
Ha1:  There is a significant relationship between parents’ trait anxiety     
and children’s trait anxiety among anxious children. 

 
 
Objective 3: To examine the relationship between brain location at prefrontal 

cortex and temporal lobe with trait anxiety among anxious 
children. 

Ha2:  There is a significant relationship between Fp1 and trait anxiety 
among anxious children. 
Ha3:  There is a significant relationship between Fp2 and trait anxiety 
among anxious children. 
Ha4:  There is a significant relationship between F3 and trait anxiety 
among anxious children.  
Ha5:  There is a significant relationship between F4 and trait anxiety 
among anxious children.  
Ha6:  There is a significant relationship between F7 and trait anxiety 
among anxious children.  
Ha7:  There is a significant relationship between F8 and trait anxiety 
among anxious children.  
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Ha8:  There is a significant relationship between T3 and trait anxiety 
among anxious children.  
Ha9:  There is a significant relationship between T4 and trait anxiety 
among anxious children. 
 
 

Objective 4: To identify the sex difference in trait anxiety among anxious 
children. 
Ha10:  There is a significant difference in sex for trait anxiety 
among anxious children. 

 
  
Objective 5: To ascertain the unique predictor of trait anxiety among anxious 

children. 
Ha11:    There is a unique predictor of brain location for trait 
anxiety among anxious children. 
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1.7 Significance of Study 
 

This research intends to study the relationship between brain location, parents’ 
trait anxiety and sex differences in trait anxiety among anxious children. By 
studying this, it can provide some significant output and outcome to the related 
field in at least three aspects of literature, practical and policy implication.  
 
 
First, in term of literature, the findings from this research would be able to explain 
the relationships between brain location, parents’ trait anxiety and sex difference 
with trait anxiety and provide insight among anxious Chinese children in Kuala 
Lumpur. It can enrich the current pool of data for anxious children under trait 
anxiety in the Malaysian context, which is the anxious personality that is innate 
when children are born. By focusing on trait anxiety rather than on the 
pathological characteristics of anxiety disorder in detail, researchers can have a 
better understanding of anxiety symptoms that experienced by children first 
began from childhood at a preliminary stage. 
 
 
Furthermore, by identifying the parents’ trait anxiety and sex as the factors that 
contributed to trait anxiety, it is beneficial for practitioner to implement more 
targeted treatment plan that can address this preliminary level of anxious 
personality. For instance, gender-specific intervention as well as parental 
intervention can be taken into consideration for practitioner to implement a 
holistic treatment plan since young, parents will also be in a better position to 
take precautionary measures to help prevent their children from being vulnerable 
to anxiety disorders.  
 
 
On top of that, by identifying the associated brain location, it can act as an 
accurate and clinical reference for the Neurofeedback practitioner. By using 
qEEG brain mapping technique, it can help in early detection by assessing the 
specific locations. Besides, practitioners can targe3t the specific point for trait 
anxiety after identifying the exact location based on the International 10-20 
system. Neurofeedback is devoted to training the human brain in order to regain 
the ability of control over electro-physiological processes in the human brain, 
optimizing, modifying and normalizing brain electrical activities using the 
principal of operant conditioning. It helps to normalize the brain function to 
reduce anxiety symptoms. For children, Neurofeedback is a suitable treatment 
method and can be easily administered as it is adopted while watching movies 
and playing games. It can increase the commitment of children compared to 
other treatment methods. 
 
 
Last but not least, at policy level, this study could serve as a reference for 
government bodies, non-government bodies as well as policy maker. The related 
authorities are beneficial from the findings from this research as it can aid in 
planning of programs to implement early intervention for anxious children. Since 
childhood is the high-risk phase for anxiety (Katja, Susanne & Daniel, 2009), 
administering preventative interventions at this stage is the most important and 
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effective way to prevent the onset of future anxiety disorders. The findings also 
can be implemented to improve school and family setting to target anxious 
children to reduce their trait anxious personality. Additionally, the programs can 
be more specific and individualized to target different specific group of children 
with similar symptoms and address anxiety at the basic level rather than just 
treating the symptoms.  
 
 
1.8 Definition of Terminology 
 

There is a total of three key terms in this research, which include trait anxiety, 
brain location, and parents’ trait anxiety and sex. For each of the terms, the 
conceptual definition and operational definition are provided. 
 
 
1.8.1 Trait Anxiety 
 
 
Conceptual definition  
 
According to the Oxford Dictionary of Psychology (Colman, 2015), trait anxiety 
is similar to state anxiety in response to an encountered threat. However, it is 
disparate in the intensity and duration of the anxiety experienced, as well as in 
the range of situations that cause the anxiety to occur (Miu, Heilman, & Miclea, 
2009). Trait anxiety is different from state anxiety in that trait anxiety is a 
prolonged anxious feeling that will last for a long period of time and will not cease 
even after the removal of the threat. Trait anxiety can also be conceptually 
defined as the tendency to experience state anxiety when individuals respond to 
the perceived threat (Elwood, Wolitzky-Taylor, & Olatunji, 2012).   
 
 
Operational definition 
 
Trait anxiety can be operationally defined as the score obtained by the 
participant in STAI-T. The trait anxiety score can range from 20 to 60 (ref). The 
higher SATI-Tscore, indicates the higher level the participant experiences trait 
anxiety. A cut off point of 36 was used to categorize the participants into two 
different groups: those who score 36 or lower will be categorized into the low 
trait anxiety group; those who score 37 and above will be categorized into high 
trait anxiety group (Edwards, Burt & Lipp, 2010a, 2010b; McLeod & Rutherford, 
1992; Miller & Patrick, 2000). 
 
 
1.8.2 Brain Location 
 
 
Conceptual definition  
 
According to American Electroencephalographic Society Guidelines for 
Standard Electrode Position Nomenclature (1991), brain location is conceptually 
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defined as the location of scalp electrodes based on 10-20 System of Electrode 
Placement. The 10-20 system is based on the relationship between the location 
of an electrode and the underlying area of cerebral cortex which responsible for 
the detection of brain electrical activities underneath the specific cortical area.   
 
 
Operational definition 
 
Brain locations can be operationally defined as the on-task brain map for 
brainwaves with 23-38 Hz at the temporal lobe area (T3, T4) and prefrontal 
cortex area (Fp1, Fp2, F3, F4, F7, F8) obtained through QEEG brain mapping 
by doing 15 tasks as shown in Figure 1.1 and Figure 1.2. It can be measured, 
detected, and recorded by passing through macroelectrodes, microelectrodes, 
or semi-microelectrodes and lastly passing through an amplifier (Bullock, 2004). 
First, participants will be wearing a cap that suits their head size. After that, 
conductive gel will be injected into the electrodes on the scalp in order to improve 
the accuracy of the brainwaves recoding and reduce artifacts.  
 
 
Participants performed a total of 15 tasks with 60 seconds for each task. The 
tasks included eyes close, eyes open, movie watching task, digit-span task, 
imagination task, reading task, and pattern recognition tasks. For all the periods 
of recording, participants were requested to sit still without any body movements 
and relax their jaws and facial muscles. For the eyes opening tasks, they were 
required to hold their eyes and stop blinking during the recoding period. Tasks 
were recorded according to the placement of electrodes based on the 
International 10-20 system.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: International 10-20 System 
 
 
 
 
 



© C
OPYRIG

HT U
PM

 
 

16 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2: qEEG brain mapping report 
 
 
1.7.1 Parents’ trait anxiety 
 
 
Conceptual definition 
 
Parents’ trait anxiety is conceptually defined as the general or characteristic level 
of anxiety that experienced by parents (Embong, Ting, Ramli, & Harunarashid, 
2018). Trait anxiety are the anxious personality which are innate born within an 
individual that is relatively long term and will not cease with the removal of threat 
(Colman, 2015).  
 
 
Operational definition  
 
Parents’ trait score can be operationally defined as the average score of the 
mother and the father obtained from STAI-T. A higher score suggests a higher 
level of trait anxiety and vice versa for parents.  
 
 
1.7.2 Sex 
 
 
Conceptual definition 
 
Sex is conceptually defined as the structural and functional characteristics of a 
person or organism that allow assignment as either male or female; sex is 
determined by chromosomes, hormones, and external and internal genitalia/ 
gonads (Colman, 2015). 
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Operational definition  
 
Sex is operationally defined based on the responses revealed in the sex column. 
 

1.9 Theoretical Approaches 
 
 
Theoretical approaches are important in research because they assist in the 
explanation of a principle or idea. They serve as a reference for designing and 
explaining a phenomenon in a research study. According to Freud’s theory of 
anxiety (1926), he stated that “The ego is the actual seat of anxiety” which 
reflected that anxiety as a signal. For instance, he made a distinction between a 
primary anxiety, that is the automatic anxiety and a signal anxiety. An automatic 
anxiety triggered by a traumatic situation in which the helpless ego is 
overwhelmed while signal anxiety can be activated in the ego response to 
situations of danger as a kind of warning that a traumatic situation is imminent, 
so that defensive measures can be put into place to avoid it. In fact, past trauma 
experiences and learned helplessness resulted in poorer defense mechanism 
which cause someone to be more vulnerable to psychopathological anxiety 
(Andri, 2011). 
 
 
Subsequently, it is then supported by the biology of fear- and anxiety- related 
behaviors framework which explained the vulnerability to psychopathology 
anxiety appears to be a consequence of predisposing factors or traits, which 
resulted from numerous gene-environment interactions during developmental 
stage, specifically start from prenatal stage (Thierry Steimer, 2002). When 
children are stepping through the developmental stages, psychosocial factors 
getting more prominent in affecting their coping skills towards stress. According 
to Eric Erickson’s stages of psychosocial development (1959), the source of 
conflicts for school age children and adolescent being externalized as social 
interaction and independence is the main concern to focus on. During these 
stages, children with predisposed vulnerable traits are more likely to experience 
intense inferiority and confusion. An appropriate adaptive response is crucial for 
school age children and adolescent to successfully find a balance at every 
developmental stage in resolving the conflicts (Eric Erickson, 1959).  
 
 
During each developmental stage, children experience anxious emotions, that is 
the mental state or feeling that is accompanied by three interrelated fundamental 
aspects of mental or psychological level, the neuro or physiological level, and 
the behavioral level. Anxiety (mental level), a fear response that acts as a signal 
of danger, threat, or motivational conflict (physiological level), and to trigger 
appropriate adaptive responses (behavioral level) (Thierry Steimer, 2002). 
 
 
On top of that, this framework revealed that increased vulnerability to anxiety 
and its disorders is associated with particular traits or endophenotypes, ie, traits 
that may be intermediate in the chain of causality from genes to disease. A 
genetic predisposition, essentially linked to the expression of genes that are 
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expressed by brain-behavior relationships (neuronal circuitry and functional 
neuroanatomy) and cellular/molecular (neurotransmitters, hormones, sex, 
biochemical factors) (Thierry Steimer, 2002). The genetic predisposition forms 
the first anxious trait in an individual while environmental factors can interact with 
the expression of the relevant genes during early development and determine 
the functional properties of the neural and biochemical systems involved in 
coping with stressful events. They can also modulate the learning processes that 
occur at a later stage, when the individual is confronted with various life events. 
 
 
When facing a danger, the predisposed trait anxiety lowered the threshold for 
autonomic activation and resulted in immediate increased arousal. At this stage, 
external auditory, visual, olfactory, or somatosensory stimuli are relayed by the 
thalamus and transmitted to the amygdala and cortex. The basolateral complex 
(BLA) of the amygdala is the input side of the system, which also receives 
contextual information from the hippocampal formation (entorhinal cortex, 
hippocampus, and ventral subiculum). After intra-amygdala processing of the 
emotional stimuli, the central nucleus of the amygdala (CeA) activated the 
ascending noradrenergic system originating from the locus ceruleus (LC), 
peripheral noradrenaline systems via corticotropin-releasing factor (CRF) 
neurons, and the hypothalamus via paraventricular nucleus (PVN) and lateral 
hypothalamus (LH).  As a result, the CeA directly activates various midbrain 
regions or nuclei responsible for different aspects of the fear/anxiety response: 
freezing or escape through periaqueductal gray (PAG) system, increased 
respiratory rate through parabrachial nucleus (PBN), startle through caudal 
reticulopontine nucleus of the reticular formation (RPC), and via the dorsal motor 
nucleus of the vagus (DMN) in the medulla, which together with the lateral 
hypothalamus is responsible for the increase in heart rate and blood pressure 
associated with emotional events. The prefrontal cortex processes cognitive 
information and modulates the physiological, neuroendocrine, and behavioral 
responses via the amygdala. 
 
 
1.10 Conceptual Framework 
 
 
The conceptual framework showed in Figure 1.3 reveals the relationship 
between brain location, parents’ trait anxiety, and sex on trait anxiety among 
children.  
 
 
 
 
 
 
 
 
 
 
Figure 1.3: Conceptual framework 
 

Children’s Trait Anxiety 

Brain Location 

Parents’ Trait Anxiety 

Sex 
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1.11 Conclusion 
 
 
The first section of this chapter summarized the background of the study and 
focused on the increased rate of anxiety around the world. It highlighted the 
problem of childhood anxiety disorders in developing countries like Malaysia. It 
proposed that there is a relationship between brain location, parents’ trait 
anxiety, and sex when analyzing trait anxiety among children. Subsequently, 
problem statement was proposed followed by the objective and hypothesis of 
study. Next, significance of study was discussed in term of literature, practical 
and policy aspect. In addition, the term “trait anxiety”, “brain location”, “parents’ 
trait anxiety” and “sex” were defined operationally and conceptually. A theoretical 
framework of “Biology of fear- and anxiety-related behaviors framework” were 
revealed followed by the conceptual framework that included the relationship 
between dependents variable and independent variable.  
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