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Abstract 

 
The global increase in mental health issues among university students, particularly their 

heightened vulnerability to anxiety and depression, underscores the need for more research on 

the mental health issues that are unique to the higher education context. Limited research has 

examined from a neurobiological perspective, the facets of resilience, despite the protective 

function that overall resilience may have in mitigating the symptoms of anxiety and depression. 

The aim of the current study was to explore the relative contribution of total resilience and facets 

of resilience on the variance observed on depression and anxiety outcomes among university 

students. This study entailed a secondary data analysis. The sample of this study comprised 135 

university students. 

The Beck Depression Inventory-II, the Predictive 6-Factor Resilience Scale (a neurobiological 

resilience measure), and the Beck Anxiety Inventory comprised the assessment battery used in 

this study. The data analysis method used was Multivariate Analysis of Covariance 

(MANCOVA) and multiple regression analysis. The findings indicated that resilience and the 

distinct facets of resilience such as Tenacity and Momentum accounted for significant variance 

in depression and anxiety outcomes among students. In the context of universities, where student 

support divisions have limited resources and are overburdened with an increased demand for 

student mental health services, novel interventions to building resilience is necessary. 

 

 

Keywords: Anxiety, Depression, Neurobiology, Resilience, Student mental health. 
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CHAPTER ONE: INTRODUCTION 

1.1 Introduction  

 

This study explored university students’ resilience profiles, depression and anxiety 

symptomatology and the facets of resilience that account for the variance in depression and 

anxiety profiles. The background and current state of the research are outlined briefly in this 

chapter. It goes on to detail the gaps in the literature. This chapter also describes the aims, 

objectives and, importance of the study. 

1.2 Problem Statement 

University students are largely a young adult population who are faced with challenges 

relating to separation from their families, encountering new environments and financial 

hardships. These factors have been shown to result in high stress levels and concomitant mental 

health challenges (Izadinia et al., 2010; Kaloeti et al., 2019). 

Depression and anxiety have been proposed as some of the leading mental health-

related challenges among university students worldwide (Drew & Matthews, 2019; Kokou-

Kpolou et al., 2021; Reh, 2019). Research indicated that in relation to the general population, 

students encounter unique stressors arising from transitioning into university contexts, and 

these stressors may increase their vulnerability to depression and anxiety (Robbins et al., 2018; 

Verma, 2021). Research has indicated that resilience may potentially lessen the transition from 

prodromal symptoms to clinical diagnosis of certain disorders and, as a result, enhance 

prognosis when taking into account mental health risk and protective variables for students 

(Min et al., 2013; Poole et al., 2017). According to Rossouw and Rossouw (2016), neural 

connectivity and neuroplasticity form the neurobiological foundation of psychological 

resilience and is central to a person’s ability to adapt over a lifespan. Anxiety and depression 

have been found to share similar and distinct underlying neurobiological networks as those 

proposed by Rossouw and Rossouw (2016). 

Studies have investigated resilience within the context of psychological wellbeing and 

mental health and more specifically with anxiety and depression among university students. 

However, minimal studies have investigated resilience from a neuroscience perspective or the 

facets of resilience and their relationship with anxiety and depression among university 

students (Chang et al., 2021; Devi et al., 2021). Facets of resilience such as Tenacity, Vision, 

Collaboration, Composure, Reasoning, Momentum and Health hygiene have similar and 
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dissimilar neurobiological substrates (Rossouw & Rossouw, 2016) and these may have distinct 

relationships with depression and anxiety. 

A neurobiological framework might potentially allow for the application of short-term 

interventions and resilience skills training by resource-limited student counselling centres 

guided by the principles of neuroscience and incorporating the different facets of resilience.   

1.3 Research Aim and Questions  

 

This study, using secondary data analysis, aimed to explore the relative contribution of 

total resilience and facets of resilience on the variance observed on depression and anxiety 

outcomes among students and attempted to answer the following research questions:  

1) What is the neurobiological resilience, anxiety and depression profiles among 

university students? 

2) Which facets of neurobiological resilience/total resilience significantly predict anxiety 

and depression outcomes among university students. 

 

1.4 Objectives of the Study  

 

The objectives of the study were as follows: 

• To explore the resilience, depression and anxiety profiles among university 

students. 

• To investigate total resilience and facets of resilience as significant predictors 

of depression and anxiety outcomes. 

 

Hypotheses 

 H1: Total resilience significantly predicts depression and anxiety outcomes among 

students.  

 H2: Distinct facets of resilience significantly predicts depression and anxiety outcomes 

among students.  
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1.5 Overview of Methodology 

 

This study used a secondary data analysis. The study adopted a cross-sectional design 

and was quantitative in nature, exploring through a MANCOVA both general and bi-directional 

relationships between independent variables (resilience and facets of resilience) and dependent 

variables (depression and anxiety). It also used multiple linear regression to assess the relative 

contributions of the independent variables to the variation observed in the dependent variables. 

Students who had previously taken part in a research project on “Cognition, 

Temperament, Character, Resilience, Depression and Anxiety among University Students” 

comprised this study’s sample. In the initial study, convenience sampling was employed, 

depending on the availability and willingness of participants to take part. Students enrolled in 

psychology courses at the University of Pretoria made up the sample. A resilience inventory 

(Predictive 6-Factor Resilience Scale), a depression scale (Beck Depression Inventory-II), and 

an anxiety assessment (Beck Anxiety Inventory) were completed by the individuals. The 

primary study excluded participants with any neurological ailment or mental disorder for which 

they had already received a diagnosis or treatment, and participants who had used drugs within 

the three months preceding the study.  

 

1.6 Significance of Research   

Drew and Matthews (2019) and Reh (2019) reported that despite enjoying education 

and life opportunities at universities, students experience higher levels of mental health 

challenges compared to the same age group in the general population. These researchers have 

further reported that students who have limited adaptive coping skills and low resilience to 

manage with stressors, are more prone to developing mental disorders. Marcotte et al. (2014) 

reported that depression is an important predicting factor which contributes to tertiary 

education dropout. Furthermore, in a more recent study, Marcotte and Villate (2021) found that 

between 25% and 40% of students do not complete their academic programmes due to mental 

health challenges such as depression, despite more young people enrolling for post-secondary 

studies. Transitioning into the post-secondary phase represents a period of vulnerability 

particularly for at-risk students (Marcotte et al., 2014). Because of the demanding academic 

environment, changes in growth, and elevated stress levels, anxiety disorders typically co-
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occur with other disorders in the student population, such as adjustment disorders (Bantjes et 

al., 2016). 

Furthermore, Cheng et al. (2020) found that developing student resilience and 

promoting social support may prevent the occurrence of depression and anxiety in their 

university life. Resilience has been proposed as a buffer against negative life outcomes 

especially when coping with stress of university demands such as examinations (Robbins et 

al., 2018; Singh et al., 2021). Rossouw and Rossouw (2016) proposed a neurobiological theory 

of psychological resilience, where six facets of resilience were identified.  This novel 

conceptualisation and use of a neuroscience-based resilience inventory further enhances the 

significance of the study as it has not been used in South Africa previously.  

Taken together with the resource challenges faced by student mental health services 

and the exponential increase in depression and anxiety among students, a neuroscience 

perspective on facets of psychological resilience allows for the development and application of 

novel short-term interventions, which may in turn mitigate the prognosis from prodromal 

symptoms to clinical manifestations. 

 

1.7 Structure of the Dissertation  

 

In Chapter Two, the background information, current research on depression and 

anxiety among students, and existing research on resiliency are reviewed. The methodology 

employed throughout the study is described in detail in Chapter Three, with an emphasis on 

the sampling strategy, the many measurement tools used, and the statistical methods used for 

the data processing. A comprehensive overview of the results is presented in Chapter Four. 

Chapter Five discusses the study's key findings by locating them in a larger body of literature 

and identifies the study's limitations and offers recommendations for additional research. 
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CHAPTER TWO: LITERATURE REVIEW 

 

2.1 Introduction 

 

This chapter provides a review of recent literature that is relevant to the study. Firstly, 

an overview of university students' mental health is provided. Thereafter, an overview of 

depression is outlined including its prevalence, risk factors as well as the neurobiological 

underpinnings of depression followed by a discussion on anxiety risk factors, neuroscience and 

prevalence. Lastly, a definition of resilience together with associated factors, prevalence among 

students and neurobiological perspective is presented. 

 

2.2 Mental Health Among University Students 

 

Internationally it has been reported that the importance of earning a university degree 

is rising, and since many students move away from home to enrol in post-secondary 

institutions, the change itself can be anxiety-inducing and may contribute to affective distress 

(Browne, 2020). Furthermore, students experience significant pressure during their university 

years, which is a crucial phase in the transition from youth to adulthood, due to a wide range 

of variables including financial hardships, academic obligations, interpersonal relationships, 

and changing lifestyles (Saleem & Mahmood, 2013). While some students can handle this 

pressure well, others may struggle with their emotions, relationships with others or their 

academic performance. Because of this, students may be at risk for declining mental health 

(Kamruzzaman et al., 2022). According to Biswas (2021) anxiety and depression are the two 

mental health issues that university students experience the most frequently. Various studies 

also reported that student’s functioning in various facets of life is disrupted when symptoms of 

depression and anxiety worsen and last for an extended period of time (Asici & Sari, 2022; 

Biswas, 2021; Dhar et al., 2019; Wahab et al., 2022).  

 

In Africa and South Africa, access to higher education has had a major impact on the 

growth of democracies. In South Africa, for instance, universities have been instrumental in 

efforts to counteract social inequality, combat the effects of apartheid, and enhance the 

wellbeing of students, families, and larger communities by providing educational opportunities 

(Manap et al., 2019; van Vuuren, 2014). Furthermore, as reported by Beiter et al. (2015), 
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concerns regarding students' mental health and wellbeing as well as their ability to receive the 

best support possible from their university's psychological support services are growing as 

access to higher education has increased. According to researchers (Beiter et al., 2015; 

Eisenberg et al., 2007; Eloff & Graham, 2020; Georgakopoulos, 2020), the number of students 

who require treatment for mental health disorders greatly outnumbers the resources of the 

majority of counselling services offered at universities and as a result, there is a sizeable unmet 

need among students for mental health intervention. Furthermore, it is reported that the South 

African universities have played an integral role in addressing inequalities in the country. 

However, the challenge of entering these institutions itself raises a concern for student mental 

health, especially among those who may feel financially segregated and are likely to experience 

heightened anxiety and comorbid depressive symptomatology (Eloff & Graham, 2020).  

 

Recent research conducted globally and in South Africa, (Aluh et al., 2020; Hossain et 

al., 2022; Liu et al., 2021; McCready, 2018), reported that the prevalence of mental health 

concerns among university students is a growing concern. It was also reported that since the 

majority of mental problems manifest for the first time in young adults, who make up the 

majority of undergraduate university students, the presentation of symptoms of mental 

disorders should be taken into consideration (Alves et al., 2021; Gómez-Molinero et al., 2018). 

Furthermore, Ononye et al. (2022) and Ranizal et al. (2019) reported that university students 

struggle with a variety of issues, including peer pressure, independent living, family problems 

and the pressure of their studies, all of which increase their risk of depression. Currently, 

students experience a wide range of pressures that may affect their cognitive ability and 

emotional status such as exams, a hostile learning environment, a lack of resources for help, 

inadequate instructor support, and inadequate parental support (Zainab & Zafar, 2019). It is 

also further reported that students who endure these stressors frequently may become apathetic 

or uninterested in their academics, which will affect their performance and might lead to mental 

distress and poor performance including dropping out (Hanson, 2021; Letseka & Maile, 2008; 

Moodley & Singh, 2015; Ochnik et al., 2021; Sharma & Kirmani, 2015; Suleiman et al., 2017; 

Wang et al., 2022). Due to the various factors such as stress, and peer and academic pressure 

affecting students at tertiary institutions, their mental health should be prioritised as South 

African research has reported depression and anxiety to be common among students (Bantjes 

et al., 2016; Farrer et al., 2016; Janse Van Vuuren et al., 2021; Mungai & Bayat, 2019). Lastly, 

various studies have reported that enhancing resilience among students has been found to 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



7 

 

 

 

protect against psychological disorders such as depression and anxiety (Chang et al., 2021; 

Cheng et al., 2020; Devi et al., 2021; Ko & Chang, 2019). 

 

2.3 Depression 

 

Depression is a common severe medical condition which has an adverse effect on a 

person’s thoughts, feelings and behaviour (Barreto dos Santos et al., 2021). Furthermore, a 

variety of unpleasant emotions, such as melancholy, anxiety, restlessness, worry, helplessness 

and worthlessness, can be experienced by persons who are depressed. They may lose interest 

in formerly enjoyable activities, suffer from loss of appetite or overeating, struggle to focus, 

cognitive decline and even contemplate or attempt suicide. International studies reported that 

students in universities are not exempt from the effects of depression, which afflicts students 

from all walks of life (Chakrabarti et al., 2019; Oluwafunmilola, 2012). Furthermore, 

international research trends indicate that depression among students is common due to 

transitional adaptation challenges, maintaining good grades, planning for the future, and living 

away from home (Kaltenboeck & Harmer, 2018; Valdeavilla et al., 2019).  

 

In Africa, depression is regarded as a major cause of disability and premature death in 

developing countries, and it is anticipated to be the most common cause of disability (Dapaah 

& Amoako, 2019). With reported low mood and aversion to activity being symptoms of 

depression, thus having an impact on a person's thoughts, actions, feelings and general sense 

of wellbeing (Birhanu & Hassein, 2016).  

 

Findings from South African studies have indicated that university students are more 

prone to mental health challenges especially depression, which among university students is 

significantly higher when compared to the same age group in the general public (Gress-Smith 

et al., 2015; Kaloeti et al., 2019; Tan & Reyes-Wapano, 2021; van Zyl et al., 2017). In South 

Africa, although depression remains a major concern especially among students, only few 

receive all the support services they need (Bantjes et al., 2019; Chukwuere et al., 2021).   

 

2.3.1 Depression among university students 

 

Internationally and in South Africa, it is reported that students experience many 

challenges and stressors related to their studies (Georgakopoulos, 2020; Islam et al., 2018; 
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Sharma & Kirmani, 2015). Due to the stress caused by studies and independent living, 

depression significantly affects university students' academic performance and is one of the 

main causes of mental health problems in this group of students (Beiter et al., 2015; Zainab & 

Zafar, 2019). 

 

Bekova et al. (2021) and Yahya et al. (2017) reported that students in their first year of 

university are the group most susceptible to pressure. Students must adjust to a new 

environment and a range of social backgrounds in addition to aiming for academic success and 

meeting social requirements in order to prepare for their future careers. These factors can 

significantly affect students, especially those who are new to the university and have to start a 

new life, and their high expectations for academic success may lead to stressful experiences. 

Furthermore, Asici and Sari (2022) and Mofatteh (2021) reported that despite all the initiatives 

to raise awareness and address mental health issues among university students, depression and 

suicide among students are still on the rise, and severe depression can lead to poor university 

attendance and increasing dropout rates. Suleiman et al. (2017) further reported that when 

examining determinants of depression among students in a Malaysian university, the initial 

signs of depression typically appear during the early years of the academic journey.  

 

According to Awadalla et al. (2020) and Sawai et al. (2022), students’ susceptibility to 

greater stressors has a detrimental effect on their lives as students. University students who 

experience depressive symptoms may find it difficult to complete their academic requirements 

satisfactorily because they may believe that they are falling short of expectations (Browne, 

2020; Liu et al., 2022a). As a result, they experience frustration, have a pessimistic outlook on 

life, and perceive themselves as failures (Cooper et al., 2020). According to prevalence 

estimates, about a third of students are likely to be dealing with moderate-to-severe depression 

at any given moment, which could be higher than the rate seen in the general population 

(Grygiel et al., 2013; Manjari & Pandey, 2017; Rehman et al., 2021). 

 

2.3.2 Prevalence of depression among students 

 

Many studies have been conducted internationally on the prevalence of depression 

among university students. For instance, when examining depressive symptoms among 

university students in Hong Kong, Lun et al. (2018) reported a prevalence of 68%, whereas Liu 

et al. (2022a) in their study among Chinese students reported a prevalence of 35%. 
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Furthermore, Parra (2020) reported the prevalence of depression among students in Peru at 

35% and 11% for Venezuelan students, with Valdeavilla et al. (2019) reporting the prevalence 

of depression at 53% in their study when examining symptoms of depression among Filipino 

university students. A lower prevalence of 28% was reported by Gao et al. (2020) while 

Shamsuddin et al. (2013) reported depression prevalence of 27%. Astutik et al. (2020) and 

Yahya et al. (2017) reported a 25% and 37% prevalence respectively in their studies among 

Malaysian university students. Awadalla et al. (2020) found a 34% prevalence of depression in 

their study among Emirati university students, whereas Browne (2020) reported a 59% 

prevalence of depression among university students in Minnesota. Chakrabarti et al. (2019) 

reported a prevalence of 34% and Ramezankhani et al. (2013) reported a 50% prevalence 

among Iranian university students, with Moutinho et al. (2017) reporting a 35% prevalence of 

depression among Brazilian students. Vigo et al. (2021) reported 61% of depressive prevalence 

among university students in Canada. Furthermore, various studies reported similar trends in 

depression prevalence ranging between 41%-47% among students (Bekova et al., 2021; 

Brenneisen Mayer et al., 2016; Islam et al., 2020; Liu et al., 2021; Wahab et al., 2022) while 

similar trends were also observed by Ghanim et al. (2022) and Tung et al. (2014), and Dhar et 

al. (2019) at 56%, 60% and 10% respectively. More recent studies found that 82% of Malaysian 

university students reported depressive symptoms together with a 64% prevalence among 

university students in Mexico, which may indicate an increasing trend among university 

cohorts (Carrasco-Carballo et al., 2021; Kechil et al., 2022). 

 

Regarding the severity classification, of the 27% reported by Shamsuddin et al. (2013), 

10% were classified as severely depressed. Asif et al. (2020) in their study of depression among 

Pakistani university students reported the following prevalence of depression for mild (16%), 

moderate (36%), severe (15%), and extremely severe (9%). Corroborating this trend, Islam et 

al. (2020) further reported the prevalence of mild depression at 25% and severe at 4% in their 

study on depression among university students in Bangladesh. Furthermore, Karmakar and 

Behera (2017) reported 17% minimal depression, 36% mild, 41% moderate and 6% severe 

among university students in India. And a recent study in Bangladesh indicated a similar 

prevalence of moderate-severe of 22% and 7% respectively (Hossain et al., 2022). From these 

studies, conducted mainly in developing countries, the presence of moderately-severe 

depression is a growing concern for university students.  
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Studies conducted in Africa reported various prevalence estimates of depression. For 

instance, Najjuka et al. (2021) reported 28% of depressive prevalence among Ugandan 

university students while Birhanu and Hassein (2016) reported 32% prevalence of depression 

among Ethiopian students, with Anyayo et al. (2022) reporting similar trends at 31% of 

depression prevalence. Studies have been conducted in South Africa reporting prevalence of 

depression among students. In their study on depression, anxiety, stress and substance use 

among medical students, van Zyl et al. (2017) reported a prevalence of 27% for depression and 

27% for anxiety. Furthermore, Bantjes et al. (2019) also reported a similar trend (25%) for 

depression among first year South African university students while Dworzanowski-Venter 

(2019) found that 12% of students reported depression.  

 

Regarding the severity classification, Aluh et al. (2020) reported the prevalence of mild 

depression at 45%, while that of severe depression was 5% and extreme depression at 4% when 

examining depressive symptoms amongst university students in Nigeria. Peltzer et al. (2013) 

reported 7% moderate depression, 25% severe depression among university students in 

Nigeria. Furthermore, a study in Kenya by Othieno et al. (2014) reported the prevalence at 6% 

for severe depression and 36% moderate depression among students while Ogachi et al. (2019) 

found the prevalence of depression to be at 77% mild, 13% moderate, and 2% severe. Although 

prevalence and severity vary across studies and countries, these estimates of prevalence and 

severity indicate significant mental health challenges faced by university students.  

 

2.3.3 Factors associated with depression 

 

Internationally, various factors associated with depression have been identified. Farrer 

et al. (2016) reported that the level of depressive symptomatology students’ experience is 

related to the type of stressors they experience such as examination anxiety. Furthermore, the 

difficulties that students have while pursuing their education, such as a high workload, 

insufficient sleep and physical activity, financial difficulties, social isolation, and a lack of 

support from others, are some of the factors that predict depression as reported in various 

studies (Manap et al., 2019; Sharma & Kirmani, 2015). Other characteristics of the learning 

process, such as student motivation, confidence in their abilities, and course enjoyment, are 

included as another consideration. Also, it is well recognised that psychological aspects such 

as interpersonal dynamics, a feeling of loneliness, and self-esteem are linked to depression in 

university students as reported by Bekova et al. (2021). 
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In Africa and South Africa, a study by Anyayo et al. (2022) found that depression levels 

vary based on the field of study, year of study, satisfaction with academic performance and 

quality, place of residence, regions and countries, as well as gender groups. This is supported 

by van Zyl et al. (2017) who identified various risk and protective factors underlying the onset 

of depressive symptomatology among South African students. Furthermore, the prolonged and 

constant stressors associated with separation from parents and academic pressures, financial 

problems and lack of sleep may exacerbate vulnerability to depression and excessive worry, 

especially due to lack of resources and support to enable coping with these challenges 

(Meintjes, 2020; Rousseau et al., 2021; Tan & Reyes-Wapano, 2021). 

 

Various associated risk factors for depression among students have been identified; for 

example, Asif et al. (2020) stated that not only is depression an individual problem but it also 

involves society and disrupts both occupational, individual and social functioning. In their 

study, it was found that factors predicting depression were pessimism, indecisiveness, lack of 

self-confidence as well as avoiding challenges (Bitsika et al., 2010). Zainab and Zafar (2019) 

and Valdeavilla et al. (2019) reported that depression is linked to poor academic performance, 

dropping out, unstable relationships, suicide thoughts and attempts, subpar employment 

performance, substance abuse, severe infectious illnesses and generally poor physical and 

mental health among university students. Moreover, depression during this formative stage 

might have a severe impact on social interactions and career possibilities later in life. There are 

many risk factors for depression among university students, including lower socioeconomic 

position, heavy alcohol use, smoking, gambling, life stressors, physical inactivity, obesity or 

overweight, and sleep issues (Wahab et al., 2022). Time constraints, ongoing financial failures, 

absence of past knowledge to address courses and other factors, increase the likelihood that 

depressive illnesses may appear at different levels as reported by Islam et al. (2018) and Parra 

(2020). It was further reported that social interpersonal stress, residence, and the environment 

as well relationships with friends significantly contributed to depression symptoms and that 

university students may not have access to adequate resources (such as social support and 

practical coping mechanisms) to handle difficulties (Liu et al., 2022a; Rehman et al., 2021; 

Rousseau & Thompson, 2019; Yahya et al., 2017). 
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2.3.4 Neurobiology of depression 

 

Jacobs et al. (2000) focused on the neurogenesis process, which affects depressive 

symptomatology. They stressed the importance of neurogenesis in the dentate gyrus as 

influencing the development of the hippocampal region. They further highlighted and affirmed 

the prominence of neurogenesis in the recovery from and the onset of depressive episodes. 

They assumed that stress as a factor lead to neurogenesis suppression and subsequent 

manifestation of symptoms of depression. A related perspective was proposed by Wohleb et 

al. (2016) who suggested that depression may be a result of alterations in the brain regions of 

the corticolimbic system, where the neuronal atrophy and synaptic dysfunction are evident in 

the prefrontal cortex and hippocampus. Interestingly, the neurobiological perspective of 

resilience as proposed by Rossouw and Rossouw (2016), focuses on similar systems, that may 

underlie facets of resilience such as Vision, Tenacity and Reasoning. 

 

Kaltenboeck and Harmer (2018) reported that the anterior cingulate cortex, 

orbitofrontal cortex, basal ganglia, hippocampus, parahippocampus and amygdala are all part 

of the limbic-cortico-striato-pallido-thalamic circuit, which is associated with anatomical and 

functional abnormalities in depression. This is supported by Davidson et al. (2002) and Dean 

and Keshavan (2017) as they reported that neurobiologically, depression is linked to anatomical 

and functional abnormalities of the brain, stressing the limbic system and the complicated 

pathophysiology of depression as immunological processes. They also emphasised that the 

most commonly studied brain region in connection with depression is the hippocampus. 

Furthermore, it is essential for memory and learning, based on emotional reactions, and it is 

one of the two brain regions where neo-neurogenesis is known to continue in the mature brain 

explaining its high capacity for neuroplasticity (Jacobs et al.,2000). It is also rich in 

corticosteroid receptors and is closely connected physiologically and anatomically to the 

hypothalamus via a bundle of axons, the fornix. In addition to recruiting and directing cortical 

arousal and neuroendocrine response to unexpected and confusing inputs, the amygdala is 

involved in memory and emotional learning. (Palazidou, 2012). The degree of depression is 

correlated with abnormal amygdala activation (Davidson et al., 2002; Maletic et al., 2007). 

 

Albert et al. (2012) and Li et al. (2021) reported that in students with depression, there 

has been evidence of a loss of glial cells and a reduction in amygdala volume. It is believed 

that the hypothalamus has a substantial relationship with the neurophysiological signs and 
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symptoms of depression, such as sleeplessness, lack of appetite and diminished sexual arousal. 

Long acknowledged as a key idea in the aetiology of depression, a neuronal adaptation, also 

known as structural plasticity or neural plasticity, is an individual reaction to the environment 

that occurs in the adult brain and involves both the production of new cells and the genetically 

healthy cell death of existing cells (Jeon & Kim, 2016). Stress, memory, learning, and 

the environment can all trigger an intracellular signal transduction cascade, which is a 

fundamental aspect of brain plasticity, to be triggered in a particular neuronal circuit (Krishnan 

& Nestler, 2008; Manji et al., 2001). 

 

2.4 Anxiety 

 

The American Psychiatric Association (2013) indicates that features of anxiety disorder 

include excessive fear or feelings of prolonged anxiety and the distress or impairments in 

significant areas of functioning. This is further supported by Jones et al. (2018) who reported 

that anxiety is an emotional state that encompasses a range of emotions, thoughts, behaviours 

and physical reactions or experiences. They also reported on the subjective experience where 

anxiety is considered as a distinct sensation and can be identified by varying degrees of feelings 

of dread, terror or unease. On a more objective or behavioural level, anxiety shows itself as 

heightened autonomic nervous system activity and symptoms including sweating, breathing 

problems, muscle tightness and palpitations. Under normal circumstances, anxiety is thought 

to be a universal phenomenon that improves performance and contextual adaptation in social, 

professional and academic settings. It can also be viewed as a warning and activation 

mechanism for potentially dangerous situations. Its main goal is to get us moving in dangerous 

or uncomfortable situations so we can react appropriately to reduce, eliminate, assume or face 

the risk.  

 

Alatawi et al. (2020) reported that the general population is prone to anxiety disorders, 

which are a serious health issue. They further found that approximately 50% of university 

students who have anxiety say that their symptoms started during childhood when examining 

prevalence of anxiety and risk factors among students. Furthermore, several studies found that 

the percentage of persons who experience anxiety has nearly doubled and increased by nearly 

50% between 1990 and 2013 (Daviu et al., 2019; Jones et al., 2018). Students in higher 

education are more likely than ever to experience mental health issues, particularly anxiety 

(Daviu et al., 2019). Academic research on anxiety has grown, especially in relation to anxiety 
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treatment. It is a topic that holds significance in the context of education because it is connected 

to achievement, failure, and school dropout (Daviu et al., 2019; Hernández et al., 2020). 

 

2.4.1 Anxiety among students 

 

It has been reported that anxiety is a psychological condition that can afflict students of 

any class, colour, gender or religion (Duraku, 2017; Torija et al., 2016). Its effects can make it 

difficult to focus for extended periods of time or do jobs that need concentration. It also 

includes an unsettling, hazy and perplexing sense of fear and apprehension. As a result, anxious 

students worry a lot, especially about potential threats (Jones et al., 2018). Vitasari et al. (2010) 

further reported that anxiety was one of the predictors of poor academic performance with 

anxious students indicating lack of interest in learning, poor academic assessment outcomes 

and feelings of helplessness, nervousness and panic when doing academic work and attending 

lectures. These high levels of anxiety further cause disruptions in an individual’s overall daily 

activities. Furthermore, Hernández et al. (2020) and Torija et al. (2016) reported that anxiety 

is linked to dropout and underachievement among university students when it comes to 

selecting a programme, learning new ideas, fitting in with groups, passing exams or planning 

their activities within the university. It was further identified that the lecturer's demeanour, 

instructional strategies, emphasis on academic achievement, pressure to succeed and 

postgraduation plans, subject difficulty, new roommates, identity crises, culture shock, and 

interpersonal issues all contributed to anxiety in the classroom (Beiter et al., 2015; Jones et al., 

2018; Mohamad et al., 2021; Vitasari et al., 2010).  

 

When examining anxiety among students, Duraku (2017) reported that students' 

academic failures, unhealthy relationships between students and course instructors, and 

evaluations and competition among students increased their anxiety levels, Sharma and 

Kirmani (2015) further identified developmental problems, psychological problems like 

identity formation and confusion, problems in relationships and the workplace, modifications 

in social and familial dynamics, and exposure to new ideas and temptations to be associated 

with anxiety. Researchers have reported that students' poor performance is strongly correlated 

with high levels of anxiety (Afolayan et al., 2013; Vitasari et al., 2010). They further reported 

that anxiety symptoms have been related to cognitive dysfunction and memory loss, which can 

lead to poor academic performance and failure in school.  
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2.4.2 Prevalence of anxiety among students 

 

Studies have been conducted internationally on prevalence of anxiety among students. 

For instance, Alatawi et al. (2020) in their study among Saudi university students found 10% 

of students with anxiety reported feeling this way almost daily with symptoms including feeling 

nervous or on edge. In their study on prevalence of anxiety among Mexican university students, 

Torija et al. (2016) further reported that 25% of students had anxiety disorders. In a study on 

Canadian students, it was found that the anxiety prevalence was at 41% (Liyanage et al., 2021). 

Bisson (2017) reported that the prevalence of anxiety among university students particularly in 

the United States rose from 7% in 2000 to 13% in 2013. Mohamad et al. (2021) found that 29% 

of their Malaysian student cohort reported anxiety. Anxiety was also reported as the most 

common mental health challenge faced by students attending a Pakistan university (Asif et al., 

2020). These international trends of increasing anxiety prevalence are seen across developed 

and developing countries.  

 

Regarding severity classification, Hernández et al. (2020) reported anxiety prevalence 

at 32% mild, 40% expected, 20% moderate, and 7% severe when associating anxiety with 

academic performance of students. In studies by Amendola et al. (2021) and Jones et al. (2018), 

20% of students felt moderate-to-severe anxiety, with Manap et al. (2019) reporting similar 

trends when examining anxiety among students in Malaysia. Furthermore, Lun et al. (2018) 

found that 54% of students had mild anxiety, while 6% had severe anxiety. Asif et al. (2020) 

reported anxiety prevalence from 12% normal, to 4% mild, 19% moderate, 18% severe, and 

47% extremely severe when examining frequency of anxiety among Pakistani university 

students, while Zhang et al. (2021) found 44% of students in China lived with mild to severe 

anxious symptoms. Various studies reported similar trends of anxiety among students at 

prevalence range of between 25% to 34% (Alves et al., 2021; Shamsuddin et al., 2013; Sharma 

& Kirmani, 2015; Wang & Liu, 2022; Wang et al., 2022). 

 

In Africa and South Africa various studies have reported on anxiety prevalence among 

students. Aluh et al. (2020) reported a prevalence of 64%, with 14% extreme in severity among 

Nigerian students. Furthermore, anxiety prevalence was reported to be 33% among Ethiopian 

students by Reta et al. (2020). Among Ugandan university students, Najjuka et al. (2021) 

reported 98% prevalence of anxiety following an online survey conducted during the COVID 

pandemic. When assessing levels of anxiety among South African first-year university 
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students, Bantjes et al. (2019) reported a 21% prevalence, Aronsson and Agren (2020) found a 

higher prevalence of anxiety (55%) and more severe symptoms among students. In a recent 

study conducted during the COVID-19 period, a similar prevalence trend was shown, with 46% 

of students reporting anxiety (Visser & Law-van Wyk, 2021). Bantjes et al. (2016) reported 

that 84% experienced mild anxiety with 12% moderate and 4% severe among South African 

university students. 

 

2.4.3 Factors associated with anxiety 

 

Various risk factors for anxiety disorders have been identified among university 

students. Vitasari et al. (2010) noted both personal, academic and social factors (issues with 

self-identity, difficult modules, relationship problems, shared living arrangements) as putative 

risk factors for anxiety disorders. Mohamad et al. (2021) stated that factors such as being 

fearful, excessive worry and stress would lead to a response in the body known as anxiety 

occasionally, however, intense and persistent worry and excessive fear can lead to anxiety 

disorders.  

 

In their study on resilience, anxiety and depression, Bitsika et al. (2010), found that 

anxiety was predicted by failure to persist, lack of purpose and confidence, avoiding challenges 

and lack of solution-focused skills. Alves et al. (2021) further reported other factors that could 

affect academic achievement included a lack of social support, a heavy workload and volume 

of studying, little sleep, and mistreatment by classmates and lecturers with risk factors for 

developing anxiety included having a low socioeconomic position, environmental risk factors 

and being abused as a child. Furthermore, Duraku (2017) and Georgakopoulos (2020) reported 

that the transition from high school to university and the challenge of juggling academic 

demands with a personal life outside of school are some of the many stressors that university 

students are subjected to, which increase their susceptibility to anxiety. This was supported by 

Vitasari et al. (2010) who identified math anxiety, class presentation anxiety, social anxiety, 

exam anxiety and language anxiety when examining anxiety sources. 
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2.4.4 Neurobiology of anxiety  

 

The neurobiological underpinnings of anxiety are thought to include alteration in brain 

functioning, which may be influenced by experiences in the environment, genetic 

predisposition and the disruptions in the neurotransmitter systems. The increased activity in 

the brain regions and alterations in neurotransmission in the limbic system associated with 

emotion processing may contribute to the presentation of anxiety symptoms (Martin et al., 

2009). Interestingly, these underlying neuroanatomical structures and neurotransmitters are 

proposed as underlying the Composure and Collaboration facets of neurobiological resilience 

(Rossouw & Rossouw, 2016). 

 

According to Daviu et al. (2019) anxiety and stress share common behavioural and 

neurobiological basis. Perceived threats, also known as psychological stressors, are situations 

that present a risk of harm and pose a homeostatic challenge. They also introduce the vital 

component of anticipation. For an understanding of the association between anxiety and stress, 

one must grasp the idea of anticipation in the stress reaction. This perspective holds that stress 

is an emotional reaction to a stimulus that occurs concurrently with a physical reaction. The 

perception of the immediacy of the threat influences this emotional response to some extent. 

When healthy individuals experience stress or anxiety, certain brain regions are activated, 

including the brainstem nuclei, prefrontal cortex, amygdala and hypothalamus. This is further 

supported by Etkin (2012) and Jessee (2019) who reported that anxiety is significantly 

influenced by the amygdala, visual cortex, prefrontal cortex and superior temporal gyrus. These 

unique amygdala connections interpret sensory information and transmit it to the 

hypothalamus, which subsequently triggers behavioural and physiological responses. These 

amygdala anomalies may be the cause of some anxiety-related emotional processing 

symptoms, like excessive worry. Amygdala malfunction may be an attribute that sets anxiety 

apart since it influences emotions such as fear and worry as well as autonomous reactions to 

emotional cues. The largest area of the brain, the prefrontal cortex, influences a wide range of 

functions, including anxiety-related ones. These anomalies are indications of cognitive anxiety 

since they interfere with mentalisation and the person's ability to regulate their emotions. 

 

Both Cohodes and Gee (2017) and Mufford et al. (2020) attest that anxiety manifests 

in childhood and adolescence, when the frontolimbic circuitry is undergoing dynamic changes 

due to development. Garakani et al. (2006) further reported that the amygdala is the part of the 
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brain where fear conditioning is learned and expressed. Martin et al. (2009) further reported 

that pathways that process sensory input, associate sensory data, and trigger arousal circuits 

are all part of the neurobiology of fear where in which the amygdala and the hypothalamus 

send signals to the locus coeruleus, which releases norepinephrine into the neocortex to cause 

broad cortical arousal. 

 

2.5 Resilience 

 

Serrano Sarmiento et al. (2021) reported that the concept of resilience originated from 

physics and refers to the ability of the body to recover after being deformed. van Vuuren (2014) 

posited that the concept of resilience originated from the 16th century and has been studied in 

various disciplines and stems from the Latin word “re-silere” which means to “recover”. 

According to Watanabe and Takeda (2022), the ability to overcome hardship and nimbly adjust 

to shifting environmental demands is referred to as resilience. Resilience is considered as a 

protective factor assisting individuals with their wellbeing and facilitating adaptation when 

encountering threats and stressors (Hutchinson et al., 2010; Robbins et al., 2018; Singh et al., 

2021). Subsequently, resilience can be understood as the ability to bounce back from 

adversities and stabilise emotional health, and has, therefore, been established in research as 

an important factor in the prevention of psychological disorders such as depression and anxiety 

(Devi et al., 2021; Izadinia et al., 2010; Kesebir et al., 2013; McGillivray & Pidgeon., 2015; 

Verma, 2021).  

 

Researchers have found that resilience is positively correlated with psychological 

wellbeing (i.e., a stable, positive mental state that enables students to operate effectively) and 

negatively correlated with depressive and anxiety symptoms (Liu et al., 2021; Rasheed et al., 

2022). Furthermore, in a study on the mediating role of resilience in mental wellbeing and life, 

it was found that resilient students can modify their reactions by using constructive self-

evaluation and problem-solving techniques in the face of internal and external stresses, 

therefore lowering the negative feelings associated with stressful circumstances and overall 

stress levels (Rasheed et al., 2022). Resilience can be an internal strength that aids in coping, 

for students who have little access to coping mechanisms from external social networks. Mental 

disorders like depression and anxiety can develop as a result of not managing stressful events. 

The capacity to manage these stressors differs from person to person (Hamdan-Mansour et al., 

2014; Osório et al., 2017). 
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Rasheed et al. (2022) reported that the idea that a resilient individual does not 

experience anxiety, emotional upheaval or stress is untrue. Resilience is a dynamic process that 

is impacted by one's responses to various life events. There are three steps in the resilience 

process: 1) maintaining a steady, resistant, and sound mental state throughout periods of 

adversity; 2) recovering from adversity or regaining psychological strength after a trying time; 

and 3) progressing after recovery, with the person maintaining a sound mental state and 

displaying improved performance from even before the hardships (Binti Ahmad & bin 

Khairani, 2018).  

 

2.5.1 Resilience among university students 

 

Shilpa and Srimathi (2015) indicated that in order to raise students’ quality of life, 

knowledge and skills on resilience should be imparted. Those who are resilient can use their 

own and other students’ resources to deal with the negative effects of stress. This is further 

supported by Bastaminia et al. (2016) who identified characteristics of resilience to be a) a 

coherent relationship with one's family; b) a coherent social environment; c) a coherent 

physical surroundings; d) a coherent inner sense of wisdom; and e) a coherent attitude that 

upholds the person's beliefs. These dimensions assist students to develop adequate coping 

strategies in stressful and challenging situations. They further reported that those who are 

resilient can exercise self-control, empathise, have a positive self-concept, be organised and be 

optimistic. These characteristics enable traumatised students to efficiently adapt and cope 

rather than displaying vulnerability (Tung et al., 2014). It was further reported that resilience 

is essentially universal; however, it is also highly unlikely that everyone has the same level of 

resilience or that the same environmental conditions affect everyone equally (Mirza & Arif, 

2018). 

 

Xu et al.’s (2021) research on resilience among students in China found that resilience 

is thought to be an essential risk-reducing protective factor of stressful or unfavourable events 

and fosters the normal growth of students. As many of the precipitating factors overlap with 

resilience facets, enhancing resilience for young people at risk should be emphasised (Marcotte 

& Villatte, 2021). In a study on resilience among students in Kenya, Oyoo et al. (2018) reported 

that resilience is a positive attitude and stress-reduction technique. They also found that 

although all students face similar difficult or dangerous situations, resilient students are able to 

use these situations as opportunities for their own personal development. Because of this, they 
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have the capacity for successful adaptation, and when they respond to the challenges, rather 

than losing their ability, they gain new skills. This suggests that resilient students are more 

likely to maintain a high level of academic motivation and performance despite the difficult 

circumstances that increase the likelihood that they will perform poorly in school.  

 

Both global and South African studies further reported that resilience as a phenomenon 

is a multi-generational, socially based process that relates to students’ ability to withstand 

adversity (Graber et al., 2015; Theron, 2016). Thus, students cannot be exclusively blamed for 

their responses to difficult life circumstances. Resilience is also developed through protective 

mechanisms, evolves as a dynamic psychosocial process, and can be facilitated by constructive 

adaptation (Biswas, 2021). Mercer (2010) reported that resilience is thought to have an impact 

on students in a university context because university life may be demanding and difficult and 

requires the ability to combine employment and family obligations, academic workload and 

financial difficulties. It also aids in the students' adjustment to their academic environment. 

According to Mwangi et al. (2017), students that are resilient have less psychological anguish, 

are better able to manage their academic tasks, and have access to more sophisticated coping 

mechanisms when faced with academic challenges. They further reported that resilience is 

generally a skill that students require because it supports their mental health and aids in their 

adjustment to university life. A resilient person is one who is adept at adopting coping 

mechanisms to adapt to stressful situations, maintains an internal locus of control, and develops 

a positive self-image, which are traits that contribute to a healthy mind and body (Mercer, 

2010). 

 

Furthermore, van Vuuren (2014) and Hussain and Thakur (2019) reported that 

autonomy, time management, goal-setting and a feeling of purpose are among the variables 

related to resilience, Resilience is all about how an individual's personal traits interact with 

their surroundings to determine whether they are resilient or vulnerable. In fact, a combination 

of innate and external protective characteristics is what makes a person robust. It is necessary 

to recognise the existence of resilience in order for students to deal with potential adversity in 

their life, adapt and overcome these adversities. Self-regulation is linked with resilience traits.  

This is supported by Ngubane (2019) and Shastri (2013), who reported that there are several 

resilience traits that reflect resilient capacity, including the ability to influence how one 

remembers horrific events, integrating of memory and emotions, control of symptoms, 

regulation of trauma-related emotions, self-worth, internal cohesiveness (thoughts, emotions, 
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and behaviours), and creation of trusting relationships. Resilience is essential for university 

students who, for the most part, are adjusting to new social and academic environments for the 

first time (Liu et al., 2022b; van Wyk et al., 2022).  

 

2.5.2 Factors associated with resilience 

 

Chmitorz et al. (2018) identified factors involved in one’s resilience to adversity. 

Factors such as cognitive control, inhibition and risk-taking, executive functioning, self-

control, impulsivity, self-regulation and effortful control were considered under the rubric of 

resilience. Furthermore, Rossouw and Rossouw (2016) reported that neurobiologically, 

functions controlled by the prefrontal cortex significantly influence resilience. They further 

reported that characteristics such as hardiness, optimism and positive coping are often 

associated with resilient people, which in turn through its facilitative adaption mechanism to 

life stressors, has been found to assist in better mental health outcomes. Both higher academic 

achievement and lower mental health issues have been linked to higher resilience levels (Anyan 

& Hjemdal, 2016; Min et al., 2013; Peng et al., 2012; Poole et al., 2017).  High resilience has 

thus been proposed as potentially improving both the prognosis and diagnosis of mental health 

among students  

 

In a European study on psychological resilience, Graber et al. (2015) identified family 

environment, especially parental support, to be the most important protective factor for 

fostering resilience in students and throughout their life. In a study by Hamdan-Mansour et al. 

(2014), 50% of participants reported a high level of social support from friends, family, and 

other students which indicated a significant resilience among students, and that resilience was 

predicted by depression and perceived social support when studying correlates of resilience 

among students. This was further supported by an American study on resilience by Hunter et 

al. (2018) who reported that systems encouraging meaningful interpretations of hardship, such 

as religion, strong social support and healthy relationships with caregivers all increase 

resilience. They further attested that the same cognitive characteristics that affect adults also 

affect students, as intellect, strong executive function, emotional regulation, motivation to 

succeed, and mastery are all linked to higher levels of resilience.  

 

In a study conducted in Africa, factors associated with resilience have been reported. 

For instance, in a Kenyan study, Mwangi et al. (2017) found that a resilient student has personal 
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agency, which has a significant influence on students' determination to overcome academic 

obstacles. A complex and strengths-based concept, resilience focuses on offering safeguards 

that improve achievement. In South Africa, several studies reported that both internal and 

external elements can be used to develop protective factors. Internal protective factors include 

intellectual prowess, a good self-concept, a sense of autonomy and a strong locus of control. 

Family traits, social support and cultural protective resources are examples of external 

protective factors. It was further found that good social interactions between students and their 

families, peers, or teachers can influence how a person develops their identity and makes 

decisions while indicating that resilience can be linked to contextual and normative variables 

that support young students’ healthy and positive development (Ngcobo, 2019; van Breda, 

2018). When assessing factors contributing to resilience, Mampane (2014) further identified 

factors such as appraising a situation more favourably, controlling emotions, leveraging social 

support, gaining access to material resources and planning are some specific coping strategies 

that have been shown to promote resilience. 

 

2.5.3 Neurobiological resilience 

 

Turner et al. (2017) reported that not only is resilience a personal characteristic, but it 

can also be influenced by contextual factors such as university context where resilience 

tendencies are developed from various sources including peers and accessibility to student 

health services.  As reported by Theron and Theron (2010) in their study on resilience in South 

African communities, resilience as a protective factor is embedded not only in the individual 

but in the families and cultural practices, asserting that those who are from wealthy families, 

enriching and providing them with adequate security, are likely to exhibit high levels of 

resilience than those who do not receive such support from their families. Notably, 

neuroscience research indicates that neurodevelopment and neuroplasticity are contextually 

influenced through the processes of dynamic interaction between the brain and contextual 

experiences (Kwon et al., 2021).  

 

Resilience as a construct can also be influenced by neural processes and dynamics linked to 

genes, behaviour and context, along with brain development. This implies that resilience is 

more than just the ability to recover from hardships due to the underlying neuroscience and the 

physiological processes at play (Theron & Theron, 2010; Windle et al., 2008). This 

conceptualisation led to the development of resilience measures which included a 
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neurobiological perspective and the inclusion of health hygiene factors, such as exercise, sleep, 

nutrition and hygiene (Rossouw & Rossouw, 2016). Furthermore, the resilience facets as 

constructed by Rossouw and Rossouw (2016) included Tenacity which incorporates hardiness 

and perseverance, Vision , which refers to goal setting and self-efficacy, Collaboration which  

entails psychosocial interaction including support networks and secure attachment, Composure 

which encompasses emotional control as well as the capacity to comprehend, identify, and 

respond to physical and internal cues, Reasoning which refers to cognitive traits such as 

resourcefulness and problem solving, Momentum which includes force or strength acquired by 

action or a sequence of actions, and Health and includes factors such exercise, nutrition and 

sleep. Neurobiological links include for example, the Vision facet involving the higher-level 

decision-making, the ventral striatum (Davidson & Begley, 2012) and the Composure facet 

linked to the efficient control of the amygdala (or HPA). Resilience as a construct tends to 

overlap with both cognitive and somatic features as found in depressive individuals whose 

activation of serotonin synapses are potentially inhibited (Jacobs et al., 2000). As health 

resilience increases, this may also increase the levels of serotonin, which in turn may stimulate 

the neurogenesis of the dentate gyrus and indirectly alleviate severe depressive symptoms from 

developing (Jacobs et al., 2000). The emphasis on the amygdala on the development of 

resilience has been proposed based on the functional neuroanatomy of the amygdala’s 

involvement with affective states, arousal and flight-fight response activation (Rossouw & 

Rossouw, 2016). 

 

Watanabe and Takeda (2022) reported that the brain and body cooperate to help a 

person adapt when presented with difficulty. Various neurophysiological components that 

contribute to this adaptation process include monoamines, oscillatory brain activity, 

hemodynamics, stress hormones, autonomic activity and immunological systems. Throughout 

certain time periods after exposure to stress, each component is interactively activated. As a 

result, variations in the temporal dynamics of neurophysiological resilience can be used to 

describe individual variances in psychological resilience levels. Watanabe and Takeda (2022) 

further reported that the dynamics can be recognised as (a) neurophysiological models before 

stress exposure as a predictor of depression in the future (stress vulnerability); (b) individual 

response variability to the stress encountered; and (c) behavioural changes following the onset 

of depressive symptoms (stress susceptibility). Hunter et al. (2018) identified the prefrontal 

cortex and hippocampus to be affected in resilience.  
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Ramosala (2021) reported that resilience has a neurobiological basis in the dynamic neural 

networks of the brain. This suggests that resilience changes throughout time, not merely 

assisting students in adjusting to severe and stressful life situations. Resilience's capacity for 

adaptation is thought to result from neuroplasticity processes that affect general coping 

strategies (Rossouw, 2015; Rossouw & Rossouw, 2016; Windle et al., 2008). A higher rate of 

the neurogenesis in the dentate gyrus, which has been demonstrated to provide a protective 

effect against the onset of depression by means of indirectly raising serotonin levels, may result 

from increased health resilience (Jacobs et al., 2000). The following characteristics were 

discovered to be linked to resilience through a systematic analysis of resilience frameworks: 

Executive functioning, impulsivity, risk-taking, inhibition, effortful control, self-regulation, 

and self-control (Chmitorz et al., 2018). This is corroborated by Rossouw and Rossouw (2016), 

who claimed that resilience is neurobiologically effected and impacted by several of the 

prefrontal cortex's regulatory activities. The idea that stress manifests itself in various 

circumstances and at multiple levels such as emotional, biological, social, psychological, and 

spiritual led Rossouw (2015) to develop the concept of neurobiological resilience. According 

to Rossouw (2015), the amygdala plays an important part in the growth of resilience. It records 

resilience following distressing experiences as a preventative measure to serve as protection 

against future danger. According to Ioannidis et al. (2020), the neurobiology of individual 

resilience is a dynamic process that is always changing; hence the trajectories and predictors 

of resilient functioning are subject to change. 

 

2.6 Conclusion 

In summary, studies have found an increasing trend in depression and anxiety 

symptoms among students (Saleem & Mahmood, 2013; van Vuuren, 2014). These mental 

health challenges pose a significant risk for student wellbeing, academic, social and future 

vocational success. Neuroscience perspectives indicate that depression and anxiety have 

neurobiological substrates that potentially overlap with neurobiological facets of resilience.  

According to a neurobiological explanation of resilience, resilience not only aids people 

in adjusting to traumatic and stressful life situations but is a dynamic process akin to 

neurogenesis and neuroplasticity that promotes changes in resilience over time (Liu et al., 2021; 

Rasheed et al., 2022). Although research has found that resilience in general may be a 

protective factor, it is important to understand from a neurobiological perspective which facets 
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of resilience play a role in potentially impeding the transitions from prodromal to acute anxiety 

and depression. This will facilitate future research on interventions focusing on neurobiological 

basis of resilience. In Chapter Three, the research methodology is described. 
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CHAPTER THREE: RESEARCH METHODOLOGY 

 

3.1 Introduction 

 

A discussion of the study's methodology is provided in this chapter. The chapter starts 

out by describing the purpose and objectives of the study. The research methodology that was 

followed in the study is then described. There is also a description of the participants. The 

measurement tools that were used to gather the data are then discussed. In addition, the steps 

involved in gathering and analysing data are described in depth. The study's ethical 

considerations are then outlined. 

 

3.2 Research Aim and Objectives 

 

This study aimed to explore the relative contribution of total resilience and facets of resilience 

on the variance observed on depression and anxiety outcomes among students. 

 

Objectives 

• To explore the resilience, depression and anxiety profiles among university 

students. 

• To investigate total resilience and facets of resilience as significant predictors 

of depression and anxiety outcomes among university students. 

 

3.3 Research Design 

 

This study adopted a secondary data analysis. The study adopted a cross-sectional 

design and was quantitative in nature, exploring through a MANCOVA both general and 

specific bi-directional relationships between independent variables (resilience and facets of 

resilience) and dependent variables (depression and anxiety), as well as using multiple linear 

regression to assess the relative contributions of the independent variables to the variation 

observed in the dependent variables. 
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3.4 Participants 

3.4.1 Sampling 

 

The sample of this study consisted of psychology students from the University of 

Pretoria, who took part in the research in 2018-2019 on “Cognition, Temperament, Character, 

Resilience, Depression and Anxiety among University Students”. In the initial study, 

convenience sampling was employed, depending on the availability and willingness of 

participants to take part (Gravetter & Forzano, 2018). University of Pretoria psychology 

students were voluntarily recruited to take part in the study. The management of practical 

components, such as the use of an online platform for assessment and scheduling the online 

assessment's group assessment depending on available shared time slots, motivated the 

decision to use psychology students from the University of Pretoria as a sample.  

 

3.4.2 Description of participants 

 

Students who voluntarily participated were between the ages of 18 and 25 and made up 

the sample. A final sample consisting of 135 students was attained. The following 

characteristics made up the exclusion criteria for this sample: any diagnosed mental disorders, 

any neurological illness that would affect performance on the assessments and substance abuse 

within three months of the assessment. 

 

3.4.3 Data collection instruments: 

 

For the purpose of this study, data from the sociodemographic questionnaire, Beck’s 

Depression Inventory- 2 (BDI-II), Beck’s Anxiety Inventory (BAI) and Predictive 6-Factor 

Resilience Scale (PR6) were analysed. 

 

3.4.3.1 Sociodemographic Questionnaire 

 

The sociodemographic details regarding first language, age, gender and degree were 

collected from participating students. The sociodemographic questionnaire further requested 

clinical data from the participants that were aligned with the exclusion criteria as stipulated 

above. 
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3.4.3.2 Beck Depression Inventory -II 

 

The BDI-II was utilised to identify the existence of state-based depressive 

symptomology (Beck et al., 1996). The 21 item self-assessment inventory examines the 

depressive symptomology. The item responses are used to yield a total score of 63. The BDI-

II has been utilised in the South African context, with reported Cronbach’s alpha of 0.84, and 

test–retest reliability of r = 0.55 (Makhubela & Mashegoane, 2016). The total score was used 

for the purpose of analysis. 

 

3.4.3.3 Beck Anxiety Inventory 

 

The BAI (Beck et al., 1990) measures the severity of anxiety symptoms. The inventory 

consists of 21 items and yields a total score of 63. In a South African student study by Bantjes 

et al. (2016), the scale’s internal consistency score ranged from α=0.92 to 0.94, and test-retest 

reliability of r= 0.75. The total score was used in the analysis. 

 

3.4.3.4 Predictive 6-Factor Resilience Scale (PR6)  

 

Through a neurobiological lens, the PR6 assesses psychological resilience and seeks to 

identify the risk- and adversity-reducing protective factors (Rossouw & Rossouw, 2016). 

Responses are recorded on 5-point Likert scale ranging from 1= not at all like me (strongly 

disagree) to 5= very much like me (strongly agree). In order to produce facet profiles, each 

resilience facet is rated separately. A score is also computed to produce an overall continuous 

resilience score, which ranges from 0 (lowest resilience) to 1 (highest resilience) and is 

computed as an average of each of the seven facets.  These facets include Tenacity, Vision, 

Collaboration, Composure, Reasoning, Momentum and Health. The overall PR6 showed 

adequate internal consistency with reported a Cronbach’s α of 0.74 (Rossouw & Rossouw, 

2016). This instrument has not been used in a South African context before, thus adding to the 

value of the present study through a neuroscience conceptualisation of resilience and inclusion 

of physiological health facet. Total resilience score and facets scores were included in the 

analyses. 
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3.5 Data Collection 

 

Because some of the data obtained from the initial study were used in this secondary 

analysis, no new data was collected. In 2019, the initial study's data was gathered at the 

physiological laboratory of the University of Pretoria. A research assistant and a master's 

student studying psychology collected the data. The initial’s study's methodology was as 

follows: After receiving approval from the University of Pretoria's Postgraduate Research and 

Ethics Committee in the Faculty of Humanities as well as the Psychology Department's 

Research Committee, the researchers approached module coordinators to request for 

permission to post a comprehensive information sheet on ClickUp, the university's intranet in 

order to recruit volunteers for the study. An overview of the study in brief and a comprehensive 

explanation of the requirements for participation were included in the information sheet.  

 

Students who felt that they met the inclusion criteria, were willing to participate and 

expressed interest in the study contacted the researchers through SMS or email. All inquiries 

about the study were responded to. The potential timeslots for the assessments were then given 

to potential participants who felt comfortable with the process. Every participant was limited 

to selecting one time slot. Volunteer participants received a reminder with venue details closer 

to the assessment day, after which a time slot was reserved based on mutual availability. The 

next step in the assessment process was as follows. Weekly schedules were emailed to 

participants who expressed interest in participating but were unable to make it during one of 

the designated times. This allowed both parties to select a time that was suited for them.  

 

3.5.1 Administration conditions (Initial Study) 

 

Every session was facilitated by the researchers. In group sessions, there were three to 

ten students. The online exam was administered via the campus computer lab that provided 

ideal testing conditions, meaning there were no outside distractions and all groups were 

subjected to the same testing procedures. Desktop computers connected to the University of 

Pennsylvania Computerised Neuropsychological Test Battery (PennCNP) were used for online 

assessments. Numerical codes were given to each student as a unique identifier, which they 

used to access the online assessments. Test results were kept confidential as a result. At the 

beginning of each session, the sociodemographic questionnaire data was examined and 

clarified to ensure that participants satisfied the required conditions. Participants completed the 
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BDI-II, BAI, and PR6 after completing the online battery (Neuropsychological section and 

Temperament and Character Inventory-revised), Depending on the participant's pace, the full 

assessment battery took 45 to 60 minutes to administer. 

 

Based on the information collected, the researcher conceptualised the parameters of the 

investigation for the current study. The researcher also chose the most appropriate design and 

statistical analysis, evaluated the literature and examined the instruments used to collect the 

data. The researcher worked with the University of Pretoria's Department of Statistics to 

analyse and evaluate the data. 

 

3.6 Data Analysis 

 

The data was analysed using the following statistical procedures namely, descriptive 

statistics, multivariate test, between-subjects analysis (MANCOVA) and multiple linear 

regression. Descriptive statistics (e.g., standard deviations, range, means) were used to 

contextualise the sociodemographic information and student resilience, depression and anxiety 

profiles. Following analysis of data distribution, skewness, kurtosis, linearity and multi-

collinearity, the MANCOVA analysis (multivariate tests) was used to measure as well as, 

describe the general effects and bi-directional relationship between depression and anxiety 

(dependent variables) and resilience/facets of resilience (independent variables). This 

MANCOVA analysis was selected because the technique could account for the fact that each 

of the two dependent variables were interrelated and through a MANCOVA the means for each 

were adjusted while controlling for the other simultaneously. Furthermore, to examine the 

relative contribution of independent variables (total resilience and facets of resilience) on the 

variances observed on dependent variables (depression and anxiety), a multiple regression 

analysis was performed. A statistical technique called multiple linear regression was used to 

examine the linear relationship between several independent variables and a dependent variable 

(Leedy & Ormrod, 2015).  
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3.7 Ethical Consideration 

 

On 9 March 2018, the Faculty of Humanities' Postgraduate Research and Ethics 

Committee (GW0170723HS) granted ethical approval for the initial study. All informed 

consent protocols were put into place at the time of the original data collection. Consent was 

given by study participants for data to be shared for upcoming research projects. The 

Postgraduate Research and Ethics Committee of the Faculty of Humanities granted this study's 

ethical approval on August 26, 2022 (HUM17/0722). Since the protocols did not include any 

personal identifiers, information confidentiality was guaranteed. In accordance with University 

of Pretoria policy, data gathered will be stored for 15 years in the Department of Psychology 

(HSB 11-24).  

 

3.8 Conclusion 

 

The study's methodology was described in detail in Chapter Three. An overview of the 

measurement tools, the research design and the participant description was provided. 

Additionally, the process of collecting data and the methodology for analysing it were 

discussed. The results of the study are described in depth in Chapter Four.  
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CHAPTER FOUR: RESULTS 

4.1 Introduction 

The results of the statistical analysis are provided in this chapter. The sample 

characteristics are described followed by the descriptive data obtained from the various 

measurement instruments. Furthermore, results from the MANCOVA and multiple linear 

regression are outlined below.  

4.2 Characteristics of Participants 

The demographics of the overall sample are shown in Table 4.1. In total 135 

participants were recruited and completed the assessments. All participants qualified for study 

participation by meeting the inclusion criteria as outlined in chapter 3. 

Participants' mean age was 20.27 years (SD = 1.76), and 87% of the participants were 

females, compared to 13% males. English was identified as the participants' primary language 

at home among 45% of the sample. In addition, most of the participants (82%) were pursuing 

and enrolled for undergraduate degrees. 
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Table 4.1 

Demographic Characteristics of the Sample 

Demographic Characteristics Frequency Percentage 

Gender   

 Female 117 87% 

 Male 18 13% 

   

   

Home Language   

 English 61 45% 

 Afrikaans 44 33% 

 African 28 20% 

 Other 2 2% 

   

   

Study Phase   

 Undergraduate 111 82% 

 Postgraduate 24 18% 

N = 135 

4.3 Descriptive Statistics for the PR6  

Through a neurobiological lens, the PR6 assesses psychological resilience and seeks to 

identify the risk- and adversity-reducing protective factors (Rossouw & Rossouw, 2016). The 

average of the seven facets of the PR6 provides an overall/total resilience score that goes from 

0 (poor resilience) to 1 (high resilience). Furthermore, the seven resilience facets (Tenacity, 

Vision, Collaboration, Composure, Reasoning, Momentum and Health) are included. The 

instrument has a total of 16 questions. The descriptive data for the PR6 are shown in Table 4.2. 
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Table 4.2 

Descriptive Statistics for the PR6 

Facets N Minimum Maximum Mean SD 

Tenacity 135 2.00 10.00 7.63 2.07 

Vision 135 2.00 10.00 6.81 1.85 

Collaboration 135 2.00 10.00 5.65 1.88 

Composure 135 2.00 10.00 5.71 2.20 

Reasoning 135 2.00 10.00 6.53 1.89 

Momentum 135 2.00 10.00 6.56 1.97 

Health 135 2.00 10.00 6.00 1.74 

Total Resilience 135 0.29 0.97 0.64 0.13 

SD = Standard Deviation 

This participant group (N=135) reported a high level of total resilience, as shown in 

Table 4.2 (M=.64, SD=.13). On individual facets, participants reported lower levels of 

Collaboration (M=5.65, SD=1.88) and Composure (M=5.71, SD=2.20) when compared to 

other facets such as Tenacity (M=7.63, SD=2.07). 

 

4.4 Descriptive Statistics for the BDI-II and BAI 

The total scores for depression and anxiety symptomatology are divided into four 

severity categories by the BDI-II. Total score ranges include 0–13 for minimal, 14–19 for mild, 

20–29 for moderate and 29–63 for severe. While the BAI score ranges from 0-7 for minimal, 

8-15 for mild, 16-25 moderate and 26-63 for severe. 

Firstly, Table 4.3 and 4.3.1 detail the BDI-II classification of score ranges and 

percentages together with categories followed by BAI at Table 4.4 and 4.4.1. 
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Table 4.3 

Beck Depression Inventory – 2: Classification of Symptom Severity 

Category Total Score Range N Percentage 

 Minimal 0-13 64 47% 

Mild  14-19 25 19% 

Moderate or Severe 20-63 46 34% 

n = number of participants 

 According to severity classification, 47% of students reported minimal depression 

followed by moderately-severe. The 34% of students who endorsed moderately-severe were 

at-risk students with potential prodromal signs.  

 

Table 4.3.1 

Descriptive Statistics for the BDI-II  

 Mean SD Minimum Maximum 

BDI-II 15.70 9.92 0 41 

Note. N = 135; BDI-II = Beck Depression Inventory-II 

 

The mean score for the BDI-II was 15.70 (SD = 9.92). Scores between 14 - 19 on the 

BDI-II are classified as mildly depressed, according to Beck et al. (1996). According to the 

Beck et al. (1996) criteria, the student sample fell into the mild depressive symptomology 

category. Being a self-assessment tool, the BDI-II is susceptible to bias in responses (Beck et 

al., 1996), therefore it is vital to remember that scores could increase or decrease during the 

testing process. 
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Table 4.4 

Beck Anxiety Inventory: Classification of symptom severity 

Category Total Score Range N Percentage 

 Minimal 0-7 58 43% 

Mild 8-15 33 24% 

Moderate/Severe 16-63 44 33% 

n=number of participants 

 According to the severity classification, 43% of students indicated minimal symptoms 

followed by moderately-severe.  However, when students with anxiety symptoms in the mild 

and moderately severe categories were combined, the majority showed anxiety symptoms that 

were of significance as potential prodromal signs.   

 

Table 4.4.1 

Descriptive Statistics for the BAI  

 Mean SD Minimum Maximum 

BAI  16.50 10.27 1 48 

Note. N = 135; BAI = Beck Anxiety Inventory 

 

The mean score for the BAI was 16.50 (SD = 10.27). Scores on the Beck Anxiety 

Inventory between 16 - 25 are classified as moderate anxiety, according to Beck et al. (1996). 

According to Beck et al. (1996)'s classifications, this student sample can be categorized as 

having moderate anxiety symptomology. As mentioned above, being a self-assessment tool, 

the BDI-II is susceptible to bias in responses (Beck et al., 1996). As such, scores could increase 

or decrease during the testing scenario. 
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4.5 Reliability  

When measuring the same construct, a measuring instrument's consistency in producing 

results is referred to as instrument reliability. A trustworthy measurement device is also devoid 

of random error (Segal & Coolidge, 2018). 

 

4.5.1 Internal consistency  

The method of evaluating reliability known as internal consistency is popular. To 

ascertain whether an instrument is measuring what it should, this method looks at how closely 

each item on a scale coincides with the other items in that scale. To assess the study's internal 

consistency, Cronbach's alpha was used. Cronbach's α values for the BDI-II, BAI, and PR6 

were 0.90, 0.92, and 0.81, respectively, indicating adequate internal consistency.  

 

4.6. Inferential Statistics 

4.6.1 Hypotheses 

According to the literature study, students are reportedly dealing with more mental health 

issues, which have an impact on graduation rates and general academic success (Hanson, 2021; 

Letseka & Maile, 2008; Moodley & Singh, 2015). Students at tertiary institutions are subject 

to a variety of stressors, as well as peer and academic pressure, thus it is important to prioritise 

their mental health because research has shown that depression and anxiety are prevalent 

among students (Bantjes et al., 2016; Mungai & Bayat, 2019). Furthermore, according to the 

literature, resilience has been postulated as a defence mechanism against adverse life outcomes 

like anxiety and depression (Robbins et al., 2018; Singh et al., 2021).  

The following hypotheses were developed in light of the studied literature: 

H1: Total resilience significantly predicts depression and anxiety outcomes among 

students.  

 H2: Distinct facets of resilience significantly predict depression and anxiety outcomes 

among students.  
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4.7. Multivariate Analysis of Covariance (MANCOVA)  

The multivariate analysis of covariance (MANCOVA) was performed, where two 

dependent variables (depression and anxiety) are modelled with continuous independent 

variables (total resilience & facets of resilience). Due to the study variables being covariates 

and not fixed variables, MANCOVA was chosen for the statistical analysis.  

Following the steps in a MANCOVA analysis, Table 4.5 details the multivariate tests 

which provides an overall estimation of the significant variance between depression and 

anxiety (dependent variables) and total resilience/facets of resilience (independent variables).  

Between-subjects analysis details the bi-directional relationship between independent variables 

and dependent variables while controlling for covariate (Table 4.6). Lastly, the results of the 

multiple linear regression are presented to detail the relative contribution of independent 

variables (total resilience and facets of resilience) on the variance observed on each of the 

dependent variables (depression and anxiety) (Table 4.7). 
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Table 4.5 

Multivariate Testsa 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial 

Eta 

Squared 

Intercept Pillai's Trace 0.61 98.88b 2.00 126.00 <.001 0.61 

Tenacity Pillai's Trace 0.12 8.30b 2.00 126.00 <.001*** 0.12 

Vision  Pillai's Trace 0.04 2.26b 2.00 126.00 0.11 0.04 

Collaboration  Pillai's Trace 0.03 1.76b 2.00 126.00 0.18 0.03 

Composure  Pillai's Trace 0.02 1.18b 2.00 126.00 0.31 0.02 

Reasoning  Pillai's Trace 0.01 0.52b 2.00 126.00 0.60 0.01 

Momentum  Pillai's Trace 0.08 5.26b 2.00 126.00 0.006* 0.08 

Health  Pillai's Trace 0.00 0.21b 2.00 126.00 0.81 0.00 

TR Pillai's Trace 0.45 54.43b 2.00 132.00 <.001*** 0.45 

TR=total resilience; *p < .05; **p < .01; ***p < .001.  

Pillai's Trace was used to identify statistically significant variations between the 

resilience facets. Table 4.5 shows that the multivariate results were significant for Tenacity- 

Pillai’s Trace = 0.12, F = 8.30, df = (2,126), p = <.001 and Momentum - Pillai’s Trace = 0.08, 

F = 5.260, df = (2,126), p = 0.006. Lastly, total resilience was also significant, Pillai’s Trace = 

0.45, F = 54.43, df = (2,126), p < .001. 

 

The bi-directional relationship between resilience facets/total resilience and the 

dependent variables were identified using a between-subjects analysis (Table 4.6).  
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Table 4.6 

 Between-Subjects Analysis 

Source 

Dependent 

Variable 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Partial 

Eta 

Squared 

Intercept BDI-11 9838.70 1 9838.70 183.48 <.001 0.59 

BAI 7357.06 1 7357.06 90.14 <.001 0.42 

Tenacity BDI-11 879.88 1 879.88 16.41 <.001*** 0.11 

BAI 423.97 1 423.97 5.20 0.024* 0.04 

Vision BDI-11 199.64 1 199.64 3.72 0.06 0.03 

BAI 226.73 1 226.73 2.78 0.10 0.02 

Collaboration BDI-11 187.48 1 187.48 3.50 0.06 0.03 

BAI 29.87 1 29.87 0.37 0.55 0.00 

Composure BDI-11 39.67 1 39.67 0.74 0.39 0.01 

BAI 189.96 1 189.96 2.33 0.13 0.02 

Reasoning BDI-11 46.92 1 46.92 0.88 0.35 0.00 

BAI 50.23 1 50.23 0.62 0.43 0.01 

Momentum BDI-11 543.09 1 543.09 10.13 0.002** 0.07 

BAI 48.25 1 48.25 0.59 0.44 0.01 

Health BDI-11 0.30 1 0.30 0.01 0.94 0.00 

BAI 24.44 1 24.44 0.30 0.59 0.00 

TR BDI-11 5753.03 1 5753.03 102.94 <.001*** 0.44 

 BAI 3613.48 1 3613.48 45.64 <.001*** 0.26 

TR=total resilience; *p < .05; **p < .01; ***p < .001. 
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Table 4.6 indicates that Tenacity has a significant effect on both depression and anxiety 

outcomes with 𝐹 = 16.41, 𝑝 < .001 𝑎𝑛𝑑 𝐹 = 5.20, 𝑝 = 0.024, respectively. Momentum has 

significant effect on depression; 𝐹 = 10.13, 𝑝 = 0.002.  Total resilience has a significant 

effect on both the BDI-II and the BAI with F = 102.94, p < .001 and F = 45.64, p < .001, 

respectively. 

 

4.8 Multiple Linear Regression 

 Following this analysis, a multiple linear regression was used to determine the relative 

contribution of total resilience and facets of resilience on the variance observed on depression 

and anxiety (Table 4.7). 
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Table 4.7 

Multiple Linear Regression  

Dependent 

Variable Parameter B 

Std. 

Error t Sig. 

Partial Eta 

Squared 

BDI-11 Intercept 49.08 3.62 13.55 <.001 0.59 

Tenacity -1.51 0.37 -4.05 <.001*** 0.11 

Vision -.71 0.37 -1.93 0.06 0.03 

Collaboration -.67 0.36 -1.87 0.06 0.03 

Composure -.34 .39 -.86 0.39 0.01 

Reasoning -.42 0.45 -.94 0.35 0.01 

Momentum -1.34 0.420 -3.18 .002** 0.07 

Health 0.03 0.41 0.08 0.94 0.00 

BAI Intercept 42.44 4.47 9.49 <.001 0.42 

Tenacity -1.05 0.46 -2.28 0.024* 0.04 

Vision -.75 0.45 -1.67 0.10 0.02 

Collaboration -.27 0.44 -.61 0.55 0.00 

Composure -.74 0.48 -1.53 0.13 0.02 

Reasoning -.43 0.55 -.79 0.43 0.01 

Momentum -.40 0.51 -.77 0.44 0.01 

Health -.28 .050 -.55 0.59 0.00 

Total resilience BDI-11 -51.58 5.08 -10.15 <.001*** 0.47 

 BAI -40.88 6.05 -6.76 <.001*** 0.26 

*p < .05; **p < .01; ***p < .001. 
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Table 4.7 indicates that Tenacity accounts for a significant proportion of variance in 

depression outcomes  (𝛽 = −1.51, 𝑝 < .001)  where a unit increase in Tenacity will result in 

a decrease of −1.51 in the Depression score.  Furthermore, Momentum was found to account 

for a significant proportion of variance in student depression outcomes, where a unit increase 

will lead to a decrease of -1.34 in the Depression score  (𝛽 = −1.34, 𝑝 = .002).  

Significant variance in anxiety was related to Tenacity outcomes  (𝛽 = −1.05, 𝑝 =

0.024) where a unit increase in Tenacity will result in a decrease of -1.05 in the Anxiety Score.  

Total resilience score for Depression is (𝛽 =  −51.58, 𝑝 <  .001) and for Anxiety (𝛽 =

 −40.88, 𝑝 <  .001)  indicates that the higher the resilience score the lower depression and 

anxiety scores among students. 

 

5. Conclusion 

The demographic data for the sample, descriptive and inferential statistical analyses, 

were presented in this chapter. Further discussion on the findings from the statistical analysis 

will be provided in Chapter Five. The study's limitations, as well as recommendations for 

further research, will be discussed. 
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CHAPTER FIVE: DISCUSSION 

5.1 Introduction 

Following the analysis, this study found that total resilience and specific resilience 

facets accounted for significant variance in depression and anxiety outcomes. This chapter 

provides a detailed discussion of the research results in the context of relevant literature. This 

chapter also details the practical implications of the study and includes limitations and 

recommendations for further research. 

 

5.2 Depression Among Students 

The existence and intensity of state-based depression symptomatology were determined 

by the study using the BDI-II. The BDI-II is a reliable psychometric tool for assessing the 

severity of state-based depression both worldwide and within the South African setting 

(Makhubela & Mashegoane, 2016). Despite being a self-report measure, the instrument has 

found widespread application in both clinical and research settings (Bantjes et al., 2019). 

The overall mean for this study cohort was 15.70 (SD = 9.92), placing them in the mild 

group of depressed symptomatology (Beck et al., 1996). Furthermore, when considering 

severity levels 47% of the students   reported minimal symptoms, whereas more than half of 

the study cohort reported mild to moderately/ severe depression symptomatology (53%). 

Notably, when considering moderately/severe depressive symptomatology, more than one-

third of the students reported experiencing this level of severity. Studies carried out globally 

and in South African universities (Bantjes et al., 2019; Lun et al., 2018; Najjuka et al., 2021) 

concur to some extent with these patterns and highlight the mental health challenges facing 

university students. According to van Zyl et al. (2017), most South African medical students 

in their study had moderate depressive symptoms, which is consistent with other studies (Asif 

et al., 2020; Karmakar & Behera, 2017). The contradictory results regarding severity between 

this study and van Zyl et al. (2017) may potentially be related to the different student samples, 

where it is assumed that medical students have a greater level of stress that can influence mental 

health. However, different results may also arise due to differences in when students self-report 

symptoms as Beiter et al. (2015) and Eloff and Graham (2020) found that undergraduate 

students' measures of mental health and wellbeing significantly decrease from the start of the 

academic year to the finish. Based on this study, findings corroborated that both nationally and 
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globally, more mental health programmes are required due to the increasing trajectory in 

mental health challenges. There is a greater need for students to be able to access psychological 

services in a variety of institutions and to develop their resilience to buffer against prodromal 

symptoms manifesting over time as clinical depression.  

 

5.3 Anxiety Among Students 

The Beck Anxiety Inventory (BAI) was employed in the study to determine the 

presence and degree of state-based anxiety symptomatology. According to Bantjes et al. 

(2016), the BAI is a reliable psychometric tool for assessing the intensity of state-based anxiety 

both globally and within the South African setting. Despite being a self-report measure, the 

tool has found widespread usage in both clinical and research settings (Garcia et al., 2021). 

Overall, the current study's results showed that the mean anxiety level was 16.50 (SD 

= 10.27), which is in the moderate range and supports previously reported trends in students' 

anxiety symptoms. For instance, a study conducted among South African university students 

reported 12% of moderate anxiety with 19% of moderate anxiety reported in a Pakistani 

university as well (Asif et al., 2020; Bantjes et al., 2016). The results further indicated that 43% 

of the students in the study had minimal symptoms, whereas the majority reported mild to 

moderately/severe anxiety symptomatology (57%). When compared to depression severity, a 

similar pattern was reported, although with a slightly higher number of students reporting mild 

anxiety and the mean anxiety level reported was higher. Studies carried out globally and in 

South African universities (Reta et al., 2020; Torija et al., 2016) support these reporting trends 

to some extent. Furthermore, the differences in the reported trends could be largely due to 

methodological artefacts such as differences in the countries, socioeconomic standing, culture, 

religion and social hierarchy.  

 

5.4 Resilience Among Students 

To measure psychological resilience, the PR6 was used. The PR6 is notable for its 

innovative approach to measuring and conceptualising resilience from a neurobiological 

approach, as mentioned in the literature review chapter (Chapter 2) (Rossouw & Rossouw, 

2016). Results showed that the PR6 demonstrated good reliability in measuring and assessing 

resilience, despite the fact that it had not been employed previously in the South African setting. 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



46 

 

 

 

The study cohort's overall resilience score indicated that students had a high level of 

resilience (M=.64, SD=.13). These results are supported by findings from earlier studies on 

psychological resilience (Anyan & Hjemdal, 2016; McGillivary & Pidgeon, 2015). Over half 

of the students in McGillivary and Pidgeon's (2015) study had high levels of resilience, Similar 

to this, Tung et al. (2014) found that 53% of pupils in Hong Kong, had high levels of resilience. 

The findings of this study and those of other studies indicate that, despite a variety of academic 

and mental health obstacles, university students are resilient. Bantjes et al. (2019) and Turner 

et al. (2017) highlighted the importance of fostering student resilience and providing access to 

psychological treatments in a variety of institutions 

In the university setting, psychological stress has also been linked to subpar academic 

performance and sleep difficulties (Xu et al., 2021). For instance, Chang et al. (2021) found 

that stronger resilience scores were consistently and significantly associated with decreased 

depression and other psychological stresses among students at a university in China. 

Additionally, a study by Devi et al. (2021) among students in Indonesia found that resilience 

was important for academic success even when anxiety and depressive symptoms were present.  

Resilience, according to Rossouw and Rossouw (2016), has seven dimensions that each 

contribute to overall resilience. In order to determine which of the resilience facets (Tenacity, 

Vision, Collaboration, Composure, Reasoning, Momentum, and Health) were more common 

among university students when depression and anxiety symptomatology was modelled, the 

PR6 facets scores were included in this studies analyses. To recap, the Vision facet describes a 

person's feeling of purpose and behaviour that is goal oriented. This facet is linked to abilities 

including the capacity to specify and explain one's goals including the development of 

congruence between goals (Rossouw & Rossouw, 2016). The facet of Reasoning has to deal 

with problem-solving, creativity as well as adaptability. Skills related to the executive functions 

of the brain are those that are associated with this facet (Watanabe & Takeda, 2022). 

In addition, a Health facet that considers aspects of physical hygiene including sleep, 

diet, and exercise was included (Rossouw & Rossouw, 2016). This element reflects one's 

direction and approach including willingness to new tasks. The Tenacity facet connects to 

resilience's common traits, like toughness and perseverance. The facet of Collaboration 

examines attachment, preserving social impressions and connections. Finally, Composure has 

to do with controlling your emotions, managing your tension and being emotionally aware. On 
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individual facets, descriptive analysis indicated a trend showing that participants reported 

lower levels of Collaboration and Composure compared to other facets such as Tenacity.  

 

5.5 Depression, Anxiety and Resilience Among Students 

According to the MANCOVA results, when depression and anxiety were included as 

dependent variables, there were significant variations due to overall resilience and resilience 

facets. Results from the multiple regression analysis support the hypothesis that resilience 

accounts for a significant proportion of the variance in depression and anxiety outcomes. A 

study by Ran et al. (2020) found that psychological resilience had a significant negative 

relationship with anxiety and depression, which is further supported in a study on associations 

between individual resilience, and anxiety and depression where Yap et al. (2023) reported that 

resilience was inversely associated with anxiety and depression. Furthermore, various recent 

studies reported that resilience had a significant link on anxiety and depression and highlighted 

that higher resilience was a protective factor against poor mental health outcomes among 

students (Ben Salah et al., 2021; Lau, 2022; Miller et al., 2023; To et al., 2022). 

Furthermore, specific facets of resilience such as Tenacity, which accounted for 

changes in depression and anxiety outcomes, while Momentum featured specifically in 

depression outcomes, which indicates that it may have a potentially specific role in depression 

and not anxiety. Using the perspective of Rossouw and Rossouw (2016), this may mean that 

individuals who are less goal driven and open to new challenges are more likely to experience 

depressive symptoms, and those who persevere and are hardy are less likely to experience 

depression and anxiety. This further supports the hypothesis that in addition to overall 

resilience, distinct facets of resilience are important when investigating depression and anxiety 

and in planning skills-based interventions.  

Overall, when considering total resilience, the results from the regression analysis 

showed that total resilience accounted for significant variance in both depression and anxiety 

outcomes, whereby students in this study with higher total resilience scored lower on both 

depression and anxiety. Importantly, although overall resilience in this cohort was relatively 

high, depression and anxiety ranging from mild to moderate were still reported.  This further 

supports the contention that facets of resilience play a significant role and should inform 

specific interventions. The study's overall results emphasise the neuroscience framework for 

understanding the role of resilience in mental health, the distinctive ways that anxiety and 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



48 

 

 

 

depression symptoms manifest in university students, and the possible protective effect of total 

resilience and more specifically resilience-related facets such as Tenacity and Momentum on 

depression and anxiety symptom severity. A deeper understanding of resilience's neurobiology 

would also help with the development of intervention strategies that focus on specific 

resilience-related facets that could ease the transition from prodromal to severe depression 

and/or anxiety as most studies have focused on the overall role of resilience. 

 

5.6 Prevention and Intervention Strategies for Student Mental Health Services 

The major goal of the student centre’s support is to establish a setting where all students 

may accomplish their academic objectives and uphold a feeling of health that is balanced. 

According to the literature however, it has become a regular occurrence for these student 

support departments to be overburdened because the university setting has a larger demand for 

services regarding mental health when compared to the broader public (Beiter et al., 2015; 

Eloff & Graham, 2020).  

According to a study by Kamruzzaman et al. (2022), anxiety, depression and academic 

stress are the issues raised most often by university students. Zainab and Zafar (2019) also 

noted complaints about a hostile learning environment, a lack of aid resources, insufficient 

lecturer support and insufficient parental support. The distinctive demographic characteristics 

of South Africa as a result of many social, political, and economic variables further intensify 

these concerns among university students (Manap et al., 2019; van Vuuren, 2014). As a result, 

it is important for university students to have the option of contacting their student support 

divisions for counselling services and for these divisions to be well-equipped (Mungai & Bayat, 

2019).  

According to research (Chang et al., 2021; Reh, 2019), resilience plays a protective role 

against the transition of anxiety and depression symptoms from prodromal to more severe acute 

symptoms. Research has also shown that resilience can be learned on a continuum and can 

therefore be promoted through a variety of interventions (Robbins et al., 2018). For instance, a 

study by Rasheed et al. (2022) found that resilience can be learned through resilience-based 

interventions such as programmes aiming to train maladaptive thoughts and problem-solving 

skills in addition to buffering the perceptions of stress on depression and anxiety symptoms. 

The findings of this study also revealed lower scores in resilience facets such as Composure, 

Collaboration and Health when compared to Tenacity and Vision. Focused interventions and 
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training workshops can be structured to enhance these facets that may potentially increase 

students coping skills interpersonally (Collaboration) and intrapersonally (Vision/Health) for 

optimal mental health outcomes (Cheng et al., 2020; Devi et al., 2021; Eloff & Graham, 2020, 

Rossouw & Rossouw, 2016).  

Resilience appears to have neurobiological underpinnings, according to ongoing 

research (Kwon et al., 2021; Rossouw & Rossouw, 2016). Additionally, resilience is now 

thought of as a dynamic, adjustable, and multifaceted state and process rather than as an 

inherent attribute (Watanabe & Takeda, 2022). Therefore, by creating and implementing 

interventions that are based on the neurobiological foundations of resilience, university 

students could benefit from focused interventions that build on the general premise that 

resilience per se is a protective buffer against depression and anxiety; however, specific 

neurobiological facets of resilience can be incorporated in prevention and intervention 

strategies. For instance, Buttazzoni (2022) emphasised interventions that help enhance 

resilience in students in higher education, including relaxation techniques, stress management 

strategies and mindfulness-based efforts. Furthermore, the range of individual skill 

development initiatives can be separated into two main subthemes: individual autonomy, 

taking charge, and leadership/initiative skill building methods; and coping, stress management 

and mindfulness skill building approaches. In addition, personal interventions such as 

education programmes were suggested (Buttazzoni, 2022). While interpersonal strategies 

aimed to foster positive interpersonal engagement, institutional interventions included 

initiatives like reimagined course conception or curricular designs to reduce stress and burnout 

through the implementation of a series of complementary initiatives (Buttazzoni, 2022; 

Eisenberg et al., 2016). Lastly, they discussed the significance of community-level approaches, 

which occasionally appeared in programmes to boost student resilience. Examples include 

initiatives to foster social integration and cohesion or to raise awareness of institutional 

resources. 

Additionally, research found that group and seminar-based interventions support 

students' resilience (Eisenberg et al., 2016). Furthermore, using seminars or group interventions 

focusing on resilience facets is necessary in environments with limited resources, to foster goal-

driven behaviour (Momentum), perseverance skills through teaching adaptive coping skills 

(Tenacity), interpersonal engagement and support (Collaboration) and health strategies for 

sleep, diet and exercise (Health). This would be a relevant factor to consider for interventions 
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in the South African university setting where there are already concerns about the limited 

resources and time available for providing individual counselling. 

 

5.7 Summary 

According to the results of the current study, students typically exhibit anxiety and 

depressed symptoms in all severity levels minimal, mild, moderate and severe. Furthermore, 

for this student cohort, the average depression score indicated mild symptoms and the average 

anxiety score indicated moderate symptoms. However, fact that a growing number of students 

are reporting mild to moderately/severe symptoms highlight the increasing mental health 

concerns and the need for focused interventions at university level.    

Among this group of students, total resilience was found to be high and accounted for 

significant variance in depression and anxiety outcomes. Importantly, the results of the present 

study revealed that facets of resilience such as Tenacity and Momentum account for a 

significant variance in depression and anxiety outcomes. This indicates that students' capacity 

to work on activities with an obvious goal in mind may help control their stress reactions and 

coping mechanisms. Hence, those who scored high on Tenacity had lower levels of anxiety 

and depression. The Momentum facet of resilience also accounted for significant variance in 

depression scores but not anxiety, suggesting that there may be distinct resilience facets related 

to depression and anxiety outcomes. From a neurobiological perspective of dynamic resilience, 

specific facets can be emphasised in focused intervention programmes.  

Lastly, despite the fact that there were no significant differences found in the other 

aspects of resilience, literature and the results of this study support the need for developing and 

designing interventions that take into account the many resilience facets in order to ascertain 

that students who are prodromal or have preclinical symptoms benefit as well from treatments 

that could potentially prevent progression to severe stages. For example, the facets of 

Collaboration and Composure which showed the lowest means, are very amenable to dynamic 

change especially in a peer-based university context and resilience-based university 

interventions can incorporate strengthening these facets to counter the occurrence of symptoms 

and the progression of symptoms.  
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5.8 Strengths and Limitations of the Study  

5.8.1 Strengths 

This exploratory study was motivated by the exponential increase in depressive and 

anxiety symptoms among university students as well as the paucity of studies on the 

neurobiological resilience profiles (facets of resilience) of students in South Africa (Bantjes et 

al., 2016; Bantjes et al., 2019; van Zyl et al., 2017). This study also showed that specific aspects 

of resilience may be protective indicators against symptom progression, which further supports 

not just the role of overall resilience but facets of resilience as well.  

The ability to examine how resilience profiles/facets of resilience manifest differently 

in subclinical anxiety and depression, as well as across severity levels, was limited in studies 

that examined the relationship between anxiety, depression and resilience symptomatology 

(Reh, 2019; Song et al., 2021; Tan & Reyes-Wapano, 2021). If resilience is considered as a 

dynamic, complex construct, understanding the different resilience profiles along the anxiety 

and depression intensity continuum may help student centres to better target their interventions, 

especially for those with minimal or mild traits (subclinical/prodromal level).  

Furthermore, another strength of this study is the inclusion of a neurobiologically based 

resilience assessment instrument. This is significant because the literature has shown that the 

neurobiological grounds of resilience and the neuroanatomical foundations of depression and 

anxiety overlap. Furthermore, the PR6 had been used in a South African context for the first 

time. 

 

5.8.2 Limitations 

Firstly, the study's limitations derive from the sample size that was employed. The 

sample consisted of University of Pretoria psychology course students. Given that more than 

half of participants were undergraduate female students, the results cannot be generalised to 

other genders or study levels due to the utilisation of this sample. The robustness of the results 

may have been improved and confounding factors may have been controlled for with more 

complete sociodemographic data. In addition, the group categories had a modest size due to 

the small sample size. Future studies should therefore use larger samples that are typical of the 

university setting.  
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Another limitation of the study is that it relied on self-report measures like the PR6, 

BDI-II and BAI. As a result, both social desirability and response biases could affect the results. 

The participants might have overstated or underreported their anxiety and depression 

symptoms. 

 

5.9 Recommendations for Future Research 

Future studies should focus on group interventions and individual programmes in 

university student support divisions to promote resilience and lessen the intensity of depressive 

and anxiety symptoms in this population. Carrying out research using more extensive and 

varied sample sizes, incorporating individuals from different age brackets, genders, and 

educational backgrounds. This could entail enlisting students from several universities or other 

educational establishments in order to improve the findings' generalisability. Explore 

alternatives to self-report assessments for evaluating the symptoms of depression and anxiety. 

This may entail supplementing self-report data with objective measurements, such as 

physiological markers or clinician-administered assessments, in order to reduce the impact of 

response biases and social desirability.  

Furthermore, to obtain a more comprehensive picture of participants' experiences and 

perceptions of anxiety and depression, complementing quantitative data with qualitative 

insights may be considered. This could entail doing focus groups or interviews to investigate 

dimensions of mental health that might not be fully represented by quantitative measurements. 

Assessment of the efficacy of therapies designed to lessen symptoms of depression and anxiety 

among university students. This could entail putting different interventions into practice, 

including peer support programmes, mindfulness-based interventions, or cognitive-

behavioural therapy programmes. Evaluating how these affect mental health outcomes could 

be another recommendation for future studies.  
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5.10 Conclusion 

An integrated approach to the study of resilience, anxiety and depression, as well as the 

use of a measure of resilience that adopts a neurobiological perspective are warranted given 

the overlap between the neurobiological underpinnings of resilience and depression and anxiety 

(Biswas, 2021; Rossouw & Rossouw, 2016).  According to several studies, overall resilience 

acts as a buffer on the progression of depressive and anxious symptoms from prodromal to 

clinical stages (AI Omari, 2023; Chang et al., 2021; Lau, 2022). This study highlighted the 

protective and significant relationship of total resilience, specific facets of resilience and 

depression and anxiety.  

Group interventions and individual programmes in university student support divisions 

may help to promote resiliency and lessen the intensity of depressive and anxiety symptoms in 

this population because resilience is a modifiable state with multiple dimensions. Furthermore, 

group interventions have been shown to be effective in resource limited settings. Therefore, 

university student mental health centres can focus on integrating intervention strategies that 

will increase resilience and focused facets of resilience, such as goal setting and time-

management, for better mental health outcomes. 
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