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Abstract  

Research investigating physical activity and stress resilience is emerging yet 

burgeoning. The current dissertation aimed to further ascertain the relationship between 

physical activity and stress resilience and to investigate the use of physical activity as a 

facilitator of stress resilience amongst Australian nurses during a pandemic. Further, the project 

focused on different nursing populations and their psychological wellbeing during Coronavirus 

2019 (COVID-19). Three independent but interconnecting studies are included in the 

dissertation to investigate these aims.  

The primary purpose of Study 1 (Chapter 3) was to investigate stress resilience, stress, 

and burnout of hospital staff (predominately nurses) via monthly cross-sectional surveys from 

August 2020 to March 2021 during the COVID-19 pandemic. Results from 558 surveys 

revealed an increase in burnout over time, coupled with negative relationships observed 

between stress resilience and burnout and between stress resilience and stress. Study 1 

indicated declining psychological wellbeing of hospital staff due to COVID-19. Study 1 

prospected the impact of COVID-19 on mental health and created a baseline for the relevant 

psychological variables, yet an understanding of positive health-related behaviours, such as 

physical activity that may improve stress resilience was warranted.  

The purpose of Study 2 (Chapter 4) was to determine the strength of the relationship 

between physical activity and stress resilience, burnout, and distress amongst emergency 

department nurses across two cross-sectional surveys that were conducted prior to and during 

COVID-19. Overall, the nursing population showed little engagement in physical activity; 

therefore, no relationships were found between stress resilience and physical activity 

parameters both before and during the pandemic. The sample also showed poorer psychological 

health outcomes during, in comparison to before, the pandemic. Study 2 could not indicate a 

potential relationship between physical activity and resilience due to limited engagement in 
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physical activity overall; therefore, a physical activity intervention study was required to 

further understand the relationship between the relevant variables.  

The purpose of Study 3 (Chapter 5) was to conduct an eight-week feasibility 

intervention, with a mixed-method design to compare the effectiveness of an online, high-

intensity physical activity intervention (conducted via YouTube) and an online, mindfulness 

intervention (using The Resilience Project application) on 12 student-nurses to improve stress 

resilience during COVID-19. Stress resilience was measured by questionnaires and 

cardiovascular parameters during a stress test conducted at pre- and post-intervention. 

Quantitative results indicated improvements in physiological parameters after eight weeks for 

both the physical activity and mindfulness intervention, yet no changes were apparent for 

psychological parameters across the intervention. Qualitative analysis indicated improvements 

in both physiological and psychological stress resilience and emerging themes included 

personal growth and coping skills. The study provides evidence that physical activity may 

optimise stress resilience and also highlights the potential for mindfulness practice to promote 

stress resilience.  

Overall, this dissertation provides evidence that there is a weak relationship between 

stress resilience and physical activity, yet the impact of COVID-19 may have heavily 

influenced results and weakened the stress resilience-physical activity relationship. Further, it 

was apparent that COVID-19 negatively affected the mental health of various nursing 

populations. A comparison of the current findings and the research on stress resilience during 

and outside of COVID-19 are discussed, as well as practical implications, limitations, and 

proposals for future research. 
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Chapter 1 

Introduction 

The year 2019 saw the rise of the respiratory infection Coronavirus disease (COVID-

19), which caused devastation globally and resulted in the mortality of millions, placing strain 

on medical systems and medical personnel such as clinicians and nurses. Frontline hospital 

staff (i.e., working in the COVID-19 hospital wards) and emergency department personnel 

(Eyre et al., 2020; Gómez-Ochoa et al., 2021) were at a higher risk of contracting COVID-19 

compared to the general population (Hunter et al., 2020; Keeley et al., 2020; Nguyen et al., 

2020). COVID-19 led to changes in procedural and working conditions, mandated lockdowns, 

fear of contagion, and increased workload. These infection-based changes contributed to 

increased levels of stress, anxiety, depression, and burnout (Bohlken et al., 2020; Lai et al., 

2020; Pappa et al., 2020; Shen et al., 2020; Tiete et al., 2021; Yörük & Güler, 2021) amongst 

frontline hospital staff (Eyre et al., 2020; Lai et al., 2020), nurses (Chegini et al., 2021; 

Kakemam et al., 2021; Lai et al., 2020) and student nurses (Gao et al., 2021; Huang et al., 2020; 

Zhu et al., 2021). Therefore, there was a need to assess the mental well-being and resilience of 

nursing populations during the pandemic and to implement strategies to improve stress-related 

mental health outcomes.   

Resilience has become a topical, key factor to prevent and/or manage poor 

psychological health outcomes within the nursing industry and beyond (Brown et al., 2018; 

Hegney et al., 2015; Jackson et al., 2011; Pierce et al., 2020; Taylor & Reyes, 2012). Whilst 

the concept of resilience is difficult to define (Richardson, 2002; Windle, 2010), the current 

thesis focuses on ‘stress resilience’. Stress resilience is conceptually grounded within stress 

literature and originates from an individual’s reaction to a stressor, which influences the 

physiological and psychological stress response (Cowen et al., 1990; O’Donohue et al., 2021; 

Obbarius et al., 2018; Richardson, 2002). An individual’s reaction to stress can lead to either 
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successful adaptation and optimised functioning (a resilience to stress) or a hindered/ inactive 

response resulting in physical and mental vulnerability (Cowen et al., 1990; O’Donohue et al., 

2021; Obbarius et al., 2018; Richardson, 2002). This dissertation’s contribution to knowledge 

focuses on understanding stress resilience as a ‘process’ that is changeable and can be 

developed through experience, thus promoting positive adaptation to adversity (Luthar & 

Cicchetti, 2000). 

Another contributing factor that improves mental health and theoretically stress 

resilience is physical activity. Engaging in physical activity can assist in improving poor stress-

related health outcomes (Bentley et al., 2013; Conn et al., 2009; Gerber et al., 2016; Gerber, 

Lindwall, et al., 2013; Shechter et al., 2020) and may facilitate greater stress resilience and 

resilient stress responses (Baker et al., 2012; Boutcher et al., 2001; Kelley et al., 2001; 

Silverman & Deuster, 2014; Sothmann, 2006; Wells et al., 2012). Research on the relationship 

between physical activity and resilience, including stress resilience, is budding, and the current 

dissertation aimed to contribute to this knowledge base by investigating stress resilience and 

physical activity amongst Australian nursing populations during COVID-19. Furthermore, this 

dissertation aimed to understand the connection between physical activity and stress resilience 

and the use of physical activity as a facilitator of stress resilience amongst different nursing 

populations during COVID-19.  

Dissertation Aims  

The current dissertation focused on four main interconnected aims, which included: 

a. To monitor the relationship between stress resilience, stress, and burnout amongst 

hospital staff (including nurses) during an 8-month period of the COVID-19 pandemic 

(Chapter 3)   

b. To explore the relationship between physical activity and stress resilience amongst 

emergency department nurses (Chapter 4)  
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c. To explore the use of physical activity as a facilitator in the promotion of stress 

resilience within a student nursing population during COVID-19 (Chapter 5) 

d. To compare a physical activity program to a mindfulness intervention program in 

optimising stress resilience during COVID-19 (Chapter 5). 

Chapter Organisation   

The introduction to this PhD dissertation (Chapter 1) outlines the significance of the 

project, acknowledges the sample populations used throughout, and briefly explains the unique 

impact of COVID-19. Set against the pandemic backdrop, a preamble before Chapter 2 

elucidates COVID-19’s impact and associated challenges upon the three research studies. 

Chapter 2 provides a review of the literature, including an introduction to key terminology such 

as stress resilience, stress, physical activity, and its link with stress resilience optimisations. In 

addition, a review of physiological and psychological resilience interventions is offered. 

Chapters 3 to 5 are presented as individual, but interconnected, research papers with a focus on 

testing the aims and hypotheses of the projects within the dissertation. Chapter 6 contains the 

general discussion, whereby I convey the over-arching findings of the three research studies, 

relate results to theoretical frameworks, consider real-world implications of the research 

findings, highlight limitations, and conclude with future research recommendations.  

Significance of Project  

 The significant of this PhD research lies in its focus on the critical intersection between 

stress resilience and physical activity within the Australian nursing population during the 

unprecedented challenges of the COVID-19 pandemic. Nursing professionals were placed 

under immense strain, with stress and burnout symptoms exacerbated during the global crisis, 

which led to high rates of absenteeism and nurses leaving the profession. By investigating stress 

resilience and physical activity in different nursing populations, ranging from expert to novice, 

including emergency department nurses and 3rd year nursing students on clinical placement, 
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this research sheds light on the psychological wellbeing of these vital healthcare providers. 

Understanding the connection between physical activity and stress resilience, and how physical 

activity can potentially serve as a facilitator of stress resilience, is crucial in implementing 

effective interventions to improve nurses’ mental health, promote their professional longevity, 

and ensure the continuity of quality healthcare during and beyond the pandemic. By using 

physical activity as a psychological wellbeing intervention (Chapter 5) and exploring 

participants’ experiences of the intervention, this research offered nurses a more palatable 

approach to maintaining their health and wellbeing, which may be more suitable in the long 

term than traditional classroom learning interventions. Ultimately, the significance of this 

project lies in the potential to positively influence, not only the nursing workforce but also the 

wellbeing of those in need of exceptional care. Figure 1 provides a summary of the PhD 

research studies.  

Figure 1. A summary of the PhD research studies 

 

COVID-19 Preamble  

COVID-19 had a significant impact on how the current dissertation was conducted. 

Initially started, and the confirmation of candidature conducted, prior to the COVID-19 

Study 1 

Psychological 
wellbeing of nursing 
staff at a large 
regional hospital 
during COVID-19

Study 2 

Psychological 
wellbeing and 
physical activity 
among emergency 
nurses before and 
during COVID-19

Study 3 

Interventions to 
optimise stress 
resilience among 
undergraduate  
nursing students 
during the pandemic
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pandemic, this PhD project has morphed and adapted to the situation and difficulties that arose 

from COVID-19, pivoting around the pandemic to create a unique PhD project. Given the 

unexpected nature of COVID-19, the initial planned research studies were modified 

accordingly, which produced alternative studies (within COVID-19 restrictions) that 

contributed to the literature based on the core topics of stress resilience, physical activity and 

the impact of COVID-19 on nursing populations. Whilst methodological changes brought on 

by COVID-19 meant deviations from robust face-to-face data collection methods, I was 

fortunate to continue the project with an alternative approach, despite the somewhat “remote” 

online methodological procedures. This dissertation, overall, highlights growth, resilience, and 

tenacity in the production of this dissertation. 

Study 1 provided an insight on the effect of COVID-19 on the nursing population of an 

Australian hospital. There was a prominent awareness of the fatigue plaguing frontline 

healthcare populations across the globe due to the unexpected longevity of virus prevalence. 

Based on hospital recommendation, research was restricted to short surveys (due to COVID 

and survey fatigue) and online data collection procedures, and unfortunately we were advised 

to exclude questions surrounding physical activity. The first study provided interesting 

outcomes on the psychological wellbeing of the target sample, further highlighting the need to 

explore interventions that would build resilience and optimise psychological wellbeing overall.  

Study 2 presented an opportunity for comparison between pre- and post-COVID-19 

data, which capitalised on pre-pandemic data collection associated with the initial confirmation 

of candidature proposal. We were unable to create a within-participant design due to anonymity 

submissions within the first survey, fortunately the comparison data was pulled from the same 

sample demographic and comparisons yielded interesting results.  

During Study 3, the Government rules and restrictions as a consequence of COVID-19 

meant that face-to-face interventions were no longer possible due to social distancing 
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requirements. Thus, I reluctantly (for scientific rigour) adapted Study 3 from a face-to-face 

intervention to an entirely online study. The following aspects moved to a solely online format 

(Chapter 5): the pre-and post-stress tests using the Trier Social Stress Test, fitness test data 

collection, physical activity intervention provided through online video workouts accessed 

through YouTube, and all contact and recruitment of participants was through Zoom, phone or 

email, with individual interviews conducted over Zoom. The integrity of Study 3 (Chapter 5) 

was maintained regardless of the imposed restrictions, however, the dissertation, could be seen 

as a paradigm shift for alternative methodological approaches and further methodological 

rigour could be built from the research foundations of this dissertation. 
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Chapter 2 

Review of Literature 

Overview 

 This review of the literature delves into the intricate interplay between stress 

resilience, physical activity, and psychological wellbeing, presenting a comprehensive 

examination of the current state of knowledge in these domains. Firstly, COVID-19 section 

explores the multifaceted impact of the COVID-19 pandemic on nursing populations, 

emphasising the psychological challenges such as stress and burnout. Secondly, the nursing 

population section provides insights into the distinctive experiences of nurses, highlighting 

the specific challenges and stressors faced by these professionals during COVID-19. Thirdly, 

the stress section explores the concept of stress, encompassing both psychological and 

physiological dimensions. The objective is to provide an explanation of stress, recognising its 

complexity, and emphasising the various ways individuals react to and manage stress. The 

physical activity section examines the relationship between physical activity and stress, and 

reviews extant literature to discern how engaging in physical activity may positively 

influence both psychological and physiological facets of the stress response. Lastly, stress 

resilience, characterised by an individual’s ability to adaptive positively to adversity, is 

explored both psychologically and physiologically. In the latter section of the review, the 

focus is on the dynamic relationship between stress resilience and physical activity. The 

potential impact of physical activity on both psychological and physiological facets of the 

stress response is examined, providing a bridge to the subsequent exploration of stress 

resilience during the COVID-19 pandemic amongst nursing populations in Australia. This 

review sets the stage for understanding the potential role of physical activity as a facilitator 

and protective factor in promoting stress resilience.  
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COVID-19: A Global Pandemic  

The year 2020 saw the declaration of the worldwide pandemic Coronavirus disease 

2019 (COVID-19). By December 2021, there were 276 million recorded COVID-19 cases; 

almost 5.3 million deaths recorded across 222 countries and territories since the pandemic 

began (World Health Organisation, 2021) with Australia reporting over 260,000 cases and over 

2000 deaths (Australian Government Department of Health, 2021) and lower morbidity and 

mortality rates than most countries. The first 425 cases were reported in Wuhan, China (Li et 

al., 2020) and presented with high transmission rates, whereby on average, one person with 

COVID-19 infected two additional persons (Fauci et al., 2020). Symptoms of COVID-19 

resembled the severe influenza virus but with a fatality rate of 1-2% (de Wit et al., 2016; Guan 

et al., 2020; World Health Organisation, 2020). Government-mandated lockdowns (i.e., 

restrictions on personal active transport and socialising), closure of state borders and of non-

essential businesses, limited personal contact outside of home, and curfews (Koh, 2020) were 

all implemented in most Australian states to prevent the spread of COVID-19. In the Australian 

state of Victoria, the first ‘wave’ of the COVID-19 pandemic in 2020 was March/April, which 

was accompanied by the first lockdown period from 31st of March to 31st of May. The second 

‘wave’ appeared in June to September and lockdown was from the 6th of August to the 9th of 

November and was considered the height of the pandemic for the year 2020. By the end of the 

year, there were approximately 28,500 cases of COVID-19 (Australian Government 

Department of Health, 2021). In 2021, long and short infection waves emerged resulting in 

further mandated lockdowns, with a 5-day lockdown in February, a 15-day lockdown in May 

to June, a 12-day lockdown in July and the longest lockdown between the 5th of August to the 

21st of October (77 days). Researchers have shown that lockdowns have resulted in poorer 

mental health for individuals worldwide (Baloch et al., 2021; Benke et al., 2020; Bruno et al., 

2021; Lee, 2020; Patrick et al., 2020; Pierce et al., 2020; Twenge & Joiner, 2020; Voss et al., 
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2021; Zacher & Rudolph, 2021). Australian populations have suffered psychologically from 

the enforced lockdowns (Biddle, 2020; Fisher et al., 2020; Li et al., 2021; Newby et al., 2020; 

Rossell et al., 2021; Sameer et al., 2020; Stanton et al., 2020; van Agteren et al., 2020), 

including those within the health care system, such as nurses, physicians, and allied health staff 

(Pascoe et al., 2022; Smallwood, Karimi, et al., 2021).  

Nursing Populations  

Prior to COVID-19, nursing populations endured shift work, long working hours, high 

levels of responsibility, high task orientation, and inflexible rostering (Adeb-Saeedi, 2002; 

Driscoll, 2008; Healy & Tyrrell, 2011; Ross-Adjie et al., 2007). The unpredictable nature of 

nursing can lead to poor mental health, high workplace stress, anxiety, burnout, and depression 

(Badu et al., 2020; Lim et al., 2010; Potter, 2006). A review of Australian nursing staff 

highlighted moderate to high levels of stress and burnout (Badu et al., 2020) with symptoms of 

burnout more prevalent in younger populations (Holland et al., 2013).  

During COVID-19, nurses were the frontline personnel and their workload significantly 

increased (Lee et al., 2020). Nurses also dealt with a higher risk of contracting the infection 

compared to the general population (Eyre et al., 2020; Gómez-Ochoa et al., 2021), which 

contributed to the fear of virus transmission to their family (Pappa et al., 2020; Shanafelt et al., 

2020; Wallace et al., 2020). In Australia, healthcare workers (including nurses) were subjected 

to three times the risk of infection compared to the general population during the first six 

months of the pandemic (Quigley et al., 2021). It is unsurprising then, that during the COVID-

19 pandemic, nurses were under pressure to prepare and manage the personal and occupational 

consequences of COVID-19. For both clinical and non-clinical staff, COVID-19 forced 

changes to procedural and working conditions such as the introduction of retraining programs, 

which increased staff workload (Lee et al., 2020). The closure of education centres, such as 

schools and pre-school learning centres, meant nurses with children could no longer work their 
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regular employment hours (Gavin et al., 2020). Similar to other countries, COVID-19 

adversely affected the mental health of hospital staff, which resulted in increased levels of 

stress, anxiety, depression, and burnout (Bohlken et al., 2020; Chegini et al., 2021; Eyre et al., 

2020; Gao et al., 2021; Huang et al., 2020; Kakemam et al., 2021; Lai et al., 2020; Pappa et al., 

2020; Pascoe et al., 2022; Reverté-Villarroya et al., 2021; Shen et al., 2020; Tiete et al., 2021; 

Yörük & Güler, 2021; Zhu et al., 2021). Despite the low COVID-19-related mortality and 

morbidity rates in Australia, nurses showed similar trends on poor psychological health 

outcomes compared to other nations (McGuinness et al., 2022; Smallwood, Karimi, et al., 

2021), indicating greater stress and burnout symptoms compared to pre-pandemic levels (Chor 

et al., 2020; Woo et al., 2020). Burnout and stress are familiar terms and often used 

synonymously, especially during COVID-19. Stress, defined within this dissertation, is a 

dynamic process initiated by the perception of an unpredictable or uncontrollable stimulus 

(stressor), encompassing measurable psychological and physiological responses (Goodnite, 

2014; Koolhaas et al., 2011; Levine, 2005). Burnout, however, is the accumulation of stress 

over time and is characterised by feelings of mental and physical exhaustion, negative attitude, 

and feeling like workplace goals are unachievable (Arora et al., 2013; Bianchi et al., 2014; 

Embriaco et al., 2007). Burnout can lead to high absenteeism rates (Toppinen-Tanner et al., 

2005), low self-efficacy (Alarcon et al., 2009), sleep deprivation (Ekstedt et al., 2006), poor 

cognitive functioning (Deligkaris et al., 2014), depression (Iacovides et al., 1999), and higher 

risk of developing cardiovascular diseases (Melamed et al., 2006). 

Prior to COVID-19, researchers were aware of the poor mental health of nursing 

populations and interventions were implemented to improve stress-related health issues. These 

interventions have varied from mindfulness-based interventions (Chesak et al., 2015; Galantino 

et al., 2005; Lin et al., 2019; Magtibay et al., 2017; Ramachandran et al.; Sampson et al., 2019; 

Yang et al., 2018), to resilience programs (Chesak et al., 2015; Magtibay et al., 2017) and a 
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physical activity program (Efendy et al., 2021). In light of COVID-19, improving stress-related 

health outcomes via interventions became imperative.  

Stress 

Whilst the definition of stress is difficult to define (Goodnite, 2014; Koolhaas et al., 

2011), the current dissertation recognises the importance of psychological and physiological 

dimensions in capturing its multifaceted character and manifestations. Psychological stress 

refers to an internal response to a perceived stressor, resulting in either inability or ability to 

cope consequently affecting psychological adaptive processes (Chrousos & Gold, 1992). A 

stressor, specifically, is determined as the cause of the stress response, rather than the reaction 

to stress itself (Carver & Connor-Smith, 2010). Further, the term ‘stress response’ is an 

individual’s non-specific reaction, be that physiological, behavioural, and emotional reaction 

to the experience of stress (Crum et al., 2020). Psychological stress is typically portrayed in a 

negative light, however contemporary researchers emphasise the optimising nature of the stress 

response, whereby the experience of stress can be positively adaptive (Bower et al., 2008; 

Carver & Connor-Smith, 2010; Crum et al., 2013; Janoff-Bulman, 2014). Depending on the 

definition of stress, stress may be considered in terms of how one perceives and handles 

challenges, and not merely the body’s attention or arousal towards a stressor, thus stress could 

be considered a process (Goodnite, 2014; Koolhaas et al., 2011). Koolhaas et al. (2011) and 

Monroe (2008) propose that the environment in which the stressor occurs, the psychological 

and biological reactions to a stressor and the duration of the response are the three key domains 

for stress conceptualisation. Moderate levels of stress can assist with future challenges (Rutter, 

2012). Exposure to moderate stress can promote positive growth and adaptation towards future 

stressors (Rutter, 2012). Depending on the frequency, duration and intensity of the stressor, the 

stress response process can lead to beneficial psychological adaptations, but only up to a certain 

point, which is determined by the body’s physiological response and recovery to the stressor 
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(Holmes & Rahe, 1967), similar to the U-shape hypothesis of performance and arousal (Yerkes 

& Dodson, 1908).  

Physiological stress refers to the biological processes of the stress response that are 

activated in response to a real or imagined stressor (McEwen, 2000, 2004). These biological 

stress response processes can encourage efficient physiological functioning for the body to 

meet the demands of the stressor, encourage physiological endurance (Dienstbier, 1989; Epel 

et al., 1998) and from an evolutionary point of view, promote survival (Sapolsky, 1996). 

McEwen’s (1998) allostasis theory supports the process of physiological adaptation and 

suggests that the stressor response (rather than the stressor itself) can produce both protective 

and damaging effects upon physiological stress response systems. Positive physiological 

adaptation results in superior physiological functioning with enhanced stress reactivity 

response to a broad array of stressors and not just repeated stressors of the same type. Allostasis 

refers specifically to the physiological systems that maintain stability through changing 

environments, like a cause-and-effect process of stress mediators in response to an external 

stressor (McEwen & Wingfield, 2003). Allostatic processes occur when physiological 

mechanisms adjust bodily resources to suit the constantly changing demands of the external 

environment (McEwen, 1998). For example, in response to a stressor, the bodily systems 

enable secretion of cortisol and via the adrenal gland increase heart rate and blood pressure, 

thus mobilising the body for action in order to resolve the stressor (McEwen, 1998). If, and 

when, cessation of the stressor occurs, allostasis allows the body to return to a level of 

homeostasis. Allostasis is an extension of the homeostasis theory (McEwen, 1998). 

Homeostasis regulates internal physiological processes despite changes in the external 

environment, whereas allostasis modifies internal physiological processes directed by external 

change (e.g., a threatening situation). 
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Allostasis is a fundamental component within the stress response that can lead to 

optimised, adaptive functioning (Karatsoreos & McEwen, 2011). The allostatic responses of 

the hypothalamic-pituitary-adrenal axis and the immune, cardiovascular, metabolic and 

autonomic nervous systems are responsible for the body-enhancing physiological adaptations 

towards a stressor (McEwen, 2007). The allostatic process is altered by the hippocampal 

response to stress; the hippocampus is involved in interpreting and responding to stressors that 

effect the coordination of allostatic processes, resulting in allostatic load (McEwen, 1998). 

Allostatic load refers to the accumulative effects of a stressor upon the stress response pathways 

that can result in wear and tear on the body leading to either optimisation or negative 

interference of bodily functioning (Frodl & O'Keane, 2013; McEwen & Wingfield, 2003). 

According to McEwen (1998), there are three types of physiological responses that contribute 

to allostatic load. Firstly, frequent stress can lead to allostatic load depending on the frequency 

and intensity of the stressor. The repetitious occurrence of a stressor (regardless of the type of 

stressor) can have positive or negative consequences upon physiological adaptation. Second, 

failed shut-down of the stress response mediators (i.e., hormone activation and secretion) 

occurs when the stressor has been removed, yet the physiological processes have not ceased in 

mobilising the body for defence. For example, this may occur when an individual has persistent 

high blood pressure levels that can lead to cardiovascular disease. Third, inadequate response 

refers to the body’s physiological inability to react to a stressor, resulting in higher load as the 

body’s regular defence systems are in deficit. The type of allostatic load, or moderate levels of 

stress as suggested by Rutter (2012), has a significant impact on bodily functioning and can 

lead to an optimised physiological adaptation of the stress response, which may assist with 

upcoming future stressors.   

Positive and negative adaptations within the body occur through allostatic load 

(McEwen et al., 2015). Positive adaptation of allostatic load occurs when there is efficient 
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regulation and recovery of the stress response system (involving mediators such as activation 

and deactivation of neurotransmitters, cortisol secretion) in response to a stressor (McEwen, 

2005). For example, during acute stress the secretion of cortisol and adrenalin enhances 

memory retainment, which leads to more efficient coping of future stressors (Roozendaal, 

2000). When these mediators are switched off and no longer needed (i.e., stressor removed), 

the body can return to homeostasis. If cessation of these mediators does not occur after the 

stressor is no longer present (a stress response malfunction), this can lead to allostatic overload 

resulting in negative adaptation (McEwen et al., 2015). Allostatic overload refers to a 

prolonged activation of the stress response producing insufficient or excess stimulation of the 

mediators involved in regulating the stress response, resulting in impaired bodily functioning 

(McEwen & Wingfield, 2003). Negative adaptation typically occurs when the body endures 

chronic stress and sustains constant levels of arousal (amongst other prolonged activations), 

which can cause damage to the body (Juster et al., 2010). For example, if the challenge is not 

resolved or mediators of the stress response are not switched off, chronic activity of the 

cardiovascular system can lead to allostatic overload and can result in harmful consequences 

such as hypertension and stroke (McEwen, 1998; Treiber et al., 2003). However, positive 

adaptations of the stress response can lead to physiological thriving.  

Physiological Thriving in Response to Stress  

Positive physiological adaptation denotes similar characteristics to physical thriving or 

enhanced allostasis whereby stressors have the potential to create physiological changes within 

the body, enabling the body to become more resilient in the face of stressors , whereby 

developing an efficient reactivity and recovery to stress (Bower et al., 2008; Epel et al., 1998; 

Karatsoreos & McEwen, 2011). Physical thriving (or enhanced allostasis; Bower et al., 2008) 

implies that the body mitigates the stress response by regulating arousal levels based on 

allostatic load demand, which decreases the likelihood of overload (McEwen & Stellar, 1993). 
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When physical thriving occurs, the body is at peak physical functioning allowing efficient 

regulation of bodily systems to occur. 

Conditions must be perfect for physiological thriving to occur. Epel et al. (1998) 

proposed three conditions that promote physical thriving: (1) the stressor must be acute in 

nature, rather than chronic; (2) physiological ‘toughening’ occurs through frequent exposure 

to acute stressors; and (3) adequate recovery and repair period is essential post-stressor. 

Repetitious, intermittent exposure to acute stressors encourage efficient regulation of 

restorative processes to bounce back and grow from the previous allostatic load. Toughening 

occurs when the stress response systems are conditioned to deal with high levels of allostatic 

load that also includes a sufficient recovery period, therefore becoming more resilient to 

forthcoming stressors (Epel et al., 1998). The physiological systems of the stress response 

become more resilient by minimising the possibility of allostatic overload. Efficient reactivity 

and faster recovery of stress response systems (i.e., shorter allostatic response) following acute, 

intermittent stressors allows for a continuous cycle of physical thriving. Researchers have 

highlighted examples of successful adaptation to repeated stressors (Gerra et al., 2001; 

Kirschbaum et al., 1995; Schommer et al., 2003; Strahler et al., 2015; Thoma et al., 2017) 

indicating support that stress response systems can be optimised and strengthened.  

An important distinction must be made between habituation and adaptation of the stress 

response. Habituation refers to repeated confrontation of the same stimulus that elicits 

attenuated or extinguished responses due to a lack of predictability and novelty of the stimulus 

(Rankin et al., 2009). Habituation towards a stressor typically signifies a diminished response 

towards a stressor. Whereas adaptation towards a stressor results in similar reactivity of the 

stress response, accompanied by a swifter, more efficient recovery response, suggesting a 

positive physiological adaptation process has occurred. Whilst physiological changes are 

evident for repeated stressors, uncertainty arises about whether the outcome is derived from 
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habituation towards the stressor or adaptation of the stress response, respectively (e.g., De 

Vente et al., 2003; Schommer et al., 2003). Mason (1968) proposed that habituation could be 

considered a moderator of the stress response. Other researchers suggest that habituation relates 

to the anticipation of the stress response that disrupts homeostasis during the stress response 

and recovery reflects the return to baseline post-stressor correlating to resting homeostasis that 

is regained post-stressor (Hughes et al., 2018). The current dissertation will focus on an 

individual’s ability to overcome stress via means of adaptation, rather than desensitisation 

through habituation.  

Cardiovascular Adaptations of the Stress Response 

The reactivity and recovery of the stress response towards a stressor may have a direct 

effect on allostatic load and homeostasis. Specifically, cardiovascular reactivity reflects the 

physiological output that occurs from a baseline level (prior to the stressor) to exposure to the 

stressor (Huang et al., 2013). Cardiovascular recovery reflects the physiological output that 

occurs when an individual responds to, and recovers from a stressor (i.e., length of time before 

homeostasis is regained post-stressor). Cardiovascular reactivity and recovery towards a 

stressor may indicate an enhanced or vulnerable stress response system; for example, an 

optimised stress response may exhibit a faster recovery rate compared to a vulnerable stress 

response system, and the optimised system may have developed through previous positive 

adaptation.  

Physiological measurements used to access physiological adaptation of the stress 

response for cardiovascular parameters include heart rate variability (HRV). HRV measures 

the changes in autonomic regulation assisted by the sympathetic and parasympathetic stress 

response systems and is defined as the difference in intervals between heart beats 

(Christodoulou et al., 2020; Shaffer & Ginsberg, 2017). HRV is the cardiovascular system’s 

response to environmental and physiological stressors upon the body (Acharya et al., 2006). 
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Two main indices of HRV are time domain measurements such as standard deviation of 

normal-to-normal RR intervals (SDNN) and the root mean square of successive differences 

(RMSSD). Time domain frequencies measure variation in heart rate (HR) over time. 

Specifically, SDNN measures the standard deviation of normal intervals of HR (i.e., SDNN 

measures the space between heart beats). Researchers suggest that both the sympathetic 

nervous system (involved in fight-or-flight reaction of the stress response) and parasympathetic 

nervous system (involved in maintaining and/or returning the body to homeostasis within the 

stress response process) contribute to SDNN (Shaffer & Ginsberg, 2017). RMSSD represents 

the square root of the mean of the sum of squares of differences between adjacent normal-to-

normal intervals and is reflective of the automatic control of the vagus nerve or 

parasympathetic nervous system activity (Stein et al., 1994). A high HRV (either at rest or 

during a stressful situation) indicates greater cardiovascular flexibility, adaptability, and 

optimised physiological functioning and low HRV indicates physiological vulnerability of the 

stress response processes (Dekker et al., 2000; Thayer et al., 2009; Weber et al., 2010). Kim et 

al. (2018) reviewed 37 studies and concluded that HRV is a reliable indicator of the 

physiological stress response.  

Other cardiovascular parameters that measure physiological adaptations of the stress 

response include heart rate (HR), systolic blood pressure (SBP) and diastolic blood pressure 

(DBP). Heart rate indicates the speed of the heartbeat as measured by the number of 

contractions per minute (Vogel et al., 2004). SBP reflects the level of pressure that is created 

by the hearts contractions whilst pumping blood to the arteries, whereas DBP is the level of 

pressure in the arteries when the heart is at rest or between beats (White, 2002). RPP observes 

cardiovascular oxygen consumption and indicates the amount of stress placed upon the heart 

during an activity or stressful situation (Figueroa et al., 2012; Miyai et al., 2002; Segan et al., 

2013; Sembulingam et al., 2015). Increases in HR, SBP and DBP indicate activation of the 
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sympathetic nervous system and decreases in these cardiovascular parameters indicate 

activation of the parasympathetic nervous system. Increased reactivity of cardiovascular 

parameters in response to a stressor indicates an efficient, adaptive ‘fight-or-flight’ response 

(Hughes et al., 2018; McEwen, 1998) indicative of efficient functioning of the stress response. 

Within the current study, emphasis is placed on the swiftness of the recovery. Researchers have 

found that a faster recovery from a stressor suggests a more adaptive stress response system 

(Hughes et al., 2018; Tugade & Fredrickson, 2004). The physiological and psychological 

adaptations of the stress response, including both negative and positive adaptations, are 

imitative of the effects of physical activity and exercise upon the body (Silverman & Deuster, 

2014).  

Physical Activity 

Physical activity can be defined as any purposeful movement of the body resulting in 

the expenditure of bodily resources (Caspersen et al., 1985). Within the general population, 

physical activity may produce physiological adaptations of the stress response systems, which 

promote short- and long-term physical and psychological health and wellbeing benefits 

(Blanchard et al., 2004; Goldberg, 2005; Grant et al., 2009; Hagberg et al., 2000; Heidke et al., 

2021; Schindler, 2010; Sui et al., 2010; Thompson et al., 2003; Uusitupa et al., 2000; Wessel 

et al., 2004; Weuve et al., 2005). Engaging in physical activity has a positive impact on stress-

related health outcomes, including burnout (Bentley et al., 2013; Gerber, Lindwall, et al., 2013; 

Naczenski et al., 2017; Norris et al., 1992; Penedo & Dahn, 2005; Swain & Franklin, 2006).  

A small Australian study assessed the effects of a physical activity intervention on 

psychological wellbeing, stress and burnout. Bretland and Thorsteinsson (2015) allocated 49 

sedentary participants to three experimental groups: cardiovascular training, resistance 

training, and control groups. The physical activity groups’ workouts contained high-intensity 

components, where they completed 3 x 30 minutes exercise sessions per week for four weeks. 
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The battery of pre- and post-intervention psychological tests included the Perceived Stress 

Scale (PSS; Cohen et al., 1983) and the Maslach Burnout Inventory (Maslach et al., 1986). 

Results indicated a statistically significant difference between the physical activity groups and 

the control group, with greater positive wellbeing and lower levels of psychological distress 

and burnout for the physical activity groups. Perceived stress was significantly lower in the 

physical activity groups compared to the control group. Interestingly, both the cardiovascular 

training group and the resistance training group had comparatively similar results, even over 

the short 4-week intervention, which has implications for future burnout interventions that 

could be short in duration. In addition, the type of training has implications for physiological 

adaptations of the stress response, assuming that both physical activity groups engaged in high-

intensity physical activity, unfortunately intensity was not reported. Bretland and 

Thorsteinsson (2015) study has many methodological drawbacks. The pilot study relied upon 

subjective data alone; objective fitness measures are essential when conducting physical 

activity intervention research. Further, Bretland and Thorsteinsson suggested the use of heart 

rate monitors would have benefited the study by giving more accurate assessments of intensity, 

and in addition would have given a better perspective on the dose-response relationship of 

physical activity and mental health. It must be acknowledged that the Bretland and 

Thorsteinsson study was a preliminary study that provides insight regarding the positive effect 

of short duration physical activity interventions on psychological adaptations of the stress 

response.   

Positive implications of engaging in physical activity have also been found amongst 

nursing populations (Bentley et al., 2013; Gerber, Lindwall, et al., 2013; Heidke et al., 2021; 

Hui, 2002; Klainin-Yobas et al., 2015; Lovell et al., 2015; Schofield et al., 2016; Tyson et al., 

2010). Gerber, Lindwall, et al. (2013) examined the relationship between self-perceived stress, 

burnout and depression and cardiovascular fitness on a random sample (197 participants), 
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mainly healthcare workers. Gerber et al. found that participants with higher levels of fitness 

presented with less burnout, depression and stress symptoms compared to participants of 

limited fitness levels. Furthermore, participants with high stress and high fitness levels had 

lower burnout scores. Though, the reverse could be considered whereby it is possible that 

individuals who experience burnout or depressive symptoms are less likely to engage in 

physical activity or maintain food cardiorespiratory fitness levels, thus longitudinal designs 

and mediation analysis could be employed to address this conundrum. Gerber et al.’s study 

give evidence that indicates physical activity may have a positive effect on physiological 

adaptations of the stress response.   

Research on nursing populations prior to COVID-19 highlighted that participation in 

(Ahmad et al., 2015; Jung & Lee, 2015; Naidoo & Coopoo, 2007), and intensity of (Nahm et 

al., 2012; Tucker et al., 2010), leisure time physical activity was generally low, and there was 

limited research on occupational physical activity levels to make comparisons (Albert et al., 

2014; Nahm et al., 2012; Perry et al., 2015). Therefore, assumedly, nursing populations may 

not benefit psychologically from physical activity engagement. An Australian study comparing 

workplace and leisure-time physical activity on physical and psychological wellbeing amongst 

nurses revealed nurses with high workplace but low leisure-time activity had a higher risk of 

negative health effects, in contrast to nurses engaging in more leisure-time physical activity 

outside the workplace (Henwood et al., 2012). Henwood et al. (2012) suggests that when 

individuals spend a large capacity of energy within the workplace, and less energy directed 

towards leisure activities, psychological health can falter and may result in an increase in stress 

and distress. Henwood et al.’s research did not report on the type and intensity of physical 

activity, which could affect health outcomes. Additionally, Henwood at al.’s research used self-

report data only, to enhance this type of research, objective measures of physical activity could 

be used to provide more accurate data on physical activity levels. However, Henwood et al. 
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indicated that physical activity may produce positive physiological adaptations of the stress 

response when engaging in leisure time physical activity, compared to occupational physical 

activity though further exploration is required.  

Since the beginning of COVID-19, Australian adults that indicated a decline in their 

regular physical activity (as a consequence of government-mandated lockdowns that entailed 

closure to sporting clubs and travel restrictions) also indicated higher rates of depression, 

anxiety and stress in comparison to individuals that did not report changes to their exercise 

routine (Stanton et al., 2020). This was consistent with global research on physical activity and 

psychological health during COVID-19 amongst the general population (Violant-Holz et al., 

2020). It is plausible that individuals who were directly affected by COVID-19 due to their 

occupation would be more significantly impacted, regarding engagement in physical activity, 

compared to the general population.  

Researchers suggest that the increased workload has significantly reduced frontline 

healthcare workers ability to engage in regular physical activity (Lee et al., 2020; Magnavita 

et al., 2021). The increased workload, as a consequence of COVID-19 (Lee et al., 2020), placed 

significant distress on nursing populations (Lai et al., 2020) and when individuals suffer from 

psychological distress, they are less likely to engage in moderate to high levels of physical 

activity (Gucciardi et al., 2020). Some healthcare workers (including nurses), however, 

suggested that engaging in physical activity was a coping mechanism to combat the significant 

stress encountered in the workplace (Brown et al., 2021; Shechter et al., 2020; Smallwood, 

Karimi, et al., 2021). A small study in China on frontline medical staff during COVID-19 found 

that individuals that exercised according to the national prescription of daily activity also 

presented with lower stress levels (Wu & Wei, 2020). Nursing populations may have used 

physical activity as a stress-mitigating resource during COVID-19, though physical activity 
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includes multiple variables, such as type of exercise, duration and intensity that requires 

specification and exploration.  

High-Intensity Physical Activity 

Individuals may need higher levels of intensity to promote adaptations of the stress 

response, compared to moderate levels of intensity (Bernaards et al., 2006; Bouchard et al., 

1994; Norris et al., 1992). A review found that people with high fitness and high exercise levels 

(including high-intensity physical activity) showed fewer stress-related health issues (Gerber 

& Puhse, 2009), though the dose response, including intensity level is still unknown. Perhaps 

high-intensity physical activity may have a positive impact on physiological and psychological 

stress-related outcomes, which may be the result of a more adaptive stress response. 

Researchers (for example, Cox et al., 2004; Lines et al., 2020) found high-intensity physical 

activity produced greater optimised psychological well-being (including greater resilience) 

compared to moderate-intensity physical activity and may indicate that high-intensity exercise 

is more beneficial psychologically through the promotion of a healthier biological stress 

response (Berger & Motl, 2000) and high-intensity exercise facilitates a more adaptive stress 

response (Boutcher et al., 2001; Kelley et al., 2001). When the body engages in high-intensity 

physical activity, the stress response is activated. The stress response bodily mechanisms are 

similar whether they are activated by engagement in physical activity or faced with a stressor. 

Both stressors and physical activity impact allostatic load within the stress response (by 

activating the sympathetic nervous and immune systems) and upon cessation return to 

homeostasis in a timely manner. A swift recovery may help facilitate physiological adaptations 

of the stress response. Silverman & Deuster, 2014 propose that high-intensity physical activity 

in acute bouts buffer stress-related disorders and the biological mechanisms that may promote 

this stress safeguarding effect (with neuroendocrine and sympathetic nervous system 

responses) include inflammatory pathways, neuroplasticity and growth factor expression. 
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These factors may influence the optimisation of physiological responses to psychosocial 

stressors. A highly functioning neuroendocrine stress response (resembling a high 

cardiovascular reactivity response), combined with an increased neuroplasticity (high 

neurotropic factors) and an efficient anti-inflammatory state (lower inflammatory marker 

secretion) may facilitate an effective cardiovascular reaction and recovery process within the 

stress response system. Whilst specific examination and in-depth explanation of these 

suggested stress biomarkers is beyond the scope of the current dissertation, is it important to 

understand the underlying mechanisms as to how high-intensity physical activity may drive a 

more adaptive stress response through the suggested biological pathways. Stress biomarker 

research and its translation with psychological wellbeing research is nascent. This dissertation 

will attempt contribute to this area of research by focusing on cardiovascular outcome measures 

of the stress response, in response to a stressor and provide cross-sectional data on the 

relationship between physiological and psychological health parameters.  

Norris et al. (1992) compared a moderate-intensity to a high-intensity aerobic exercise 

program in a 10-week intervention study and found participants in the high-intensity group 

significantly improved stress levels and cardiovascular recovery (HR, SBP and DBP) 

compared to the moderate-intensity and control groups at post-intervention. Bouchard et al. 

(1994) suggested for physical activity to have an effect on the stress response, the relative 

intensity of the activity should exceed 50% of one’s maximal oxygen uptake. In order to exceed 

50% maximal oxygen uptake, an individual must engage in physical activity with a 60-84% of 

heart rate reserve or 77% to 93% of maximal heart rate, which is high-intensity physical activity 

(Bouchard et al., 1994).  

Similarly, Gerber, Brand, et al. (2013) provided preliminary evidence that individuals 

suffering from occupational burnout may benefit from a 12-week prescribed high-intensity 

exercise program. The pilot study consisted of 12 males that presented with high levels of 
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burnout, based on the Maslach Burnout Inventory (Maslach et al., 1986). Pre- and post-testing 

evaluated mood, burnout, depression, and stress levels. The exercise intervention was 

conducted in a natural setting, a local gym and the prescribed programs were conducted under 

the instruction of a qualified personal trainer, two to three sessions per week at the discretion 

of the participant. Participants exercised between 60-75% of their maximal heart rate (adopted 

by high-intensity definitions). Results from pre- and post-intervention were statistically 

significant with large effect sizes seen for all participants across all assessed variables, 

suggesting high-intensity exercise may assist with symptoms of occupational burnout. 

Unfortunately for Gerber at al.’s pilot study, there was no control group to compare whether 

these changes were due to participation in the intervention. Both Gerber, Brand, et al. (2013) 

and Norris et al. (1992) indicate that engaging in moderate to high-intensity physical activity 

may facilitate adaptations of the stress response, specifically cardiovascular changes, though 

further validation on the relationship between high-intensity physical activity and its effect on 

stress (Gerber & Puhse, 2009) is necessary.  

Cardiovascular Adaptations of Physical Activity (Including High-Intensity) 

Physical activity may improve cardiovascular adaptations of the stress response. 

Engaging in physical activity optimises cardiovascular health and the cardiovascular response 

(reactivity and recovery) to stress on parameters such as HR (Bond et al., 2000; Moya-Albiol 

et al., 2001; O'Sullivan & Bell, 2001; Throne et al., 2000), blood pressure (Bond et al., 2000; 

Forcier et al., 2006; Georgiades et al., 2000) and HRV responses (Buchheit & Gindre, 2006; 

Hsu et al., 2015; Jurca et al., 2004; Kouidi et al., 2010; Pichot et al., 2005; Rennie et al., 2003; 

Teisala et al., 2014; Zou et al., 2018). Further, interventional research has indicated that high-

intensity physical activity affects cardiovascular reactivity to psychosocial stressors, whereby 

attenuated reactivity responses were related to greater cognitive clarity and superior decision 

making (Throne et al., 2000).  
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Though there was contention regarding whether attenuated cardiovascular reactivity to 

a stressor is beneficial for the body, some researchers contend a reduced or blunted reactive 

response is more favourable (Carroll et al., 2009; Carroll et al., 2007; Rimmele et al., 2009; 

Tugade & Fredrickson, 2004). Limited (but growing) evidence indicates individuals that 

engage in physical activity are more show greater reactivity to stressors, accompanied by 

greater recovery (Jackson & Dishman, 2006), which may indicate a healthier cardiovascular 

stress response. Since researchers have provided limited conclusive evidence to suggest 

whether a reduced or attenuated reactivity response indicates an optimised stress response, the 

current dissertation is aligned with an attenuated response. Theoretically, as long as allostatic 

load is followed by a swift and efficient recovery then there is an optimised stress response 

process, and if the recovery becomes more efficient over time, this suggests positive 

physiological adaptations occurred. Bucheit and Gindre’s (2006) correlational study showed 

that individuals with high training loads were more likely to exhibit a faster HR recovery post-

exercise compared to individuals with low training loads, regardless of the cardiovascular 

fitness level. Optimised cardiovascular fitness, when training at a consistent, high frequency 

and intensity may produce optimised physiological adaptations that assist with greater HR 

recovery. A more efficient HR recovery indicates a more productive stress response and a 

return to homeostasis.  

Cardiovascular adaptations present differently depending on gender, with HRV 

parameters (frequencies specifically) being more pronounced in male populations (Rennie et 

al., 2003). Gender differences for HRV may reflect differences in autonomic functioning, such 

as different parasympathetic activity, and this may account for why HRV is more distinct for 

males (Rossy & Thayer, 1998). Alternative presentations (varying frequencies) for 

cardiovascular activity do not indicate that physiological adaptation has not occurred or is 

hindered for the female population but may show significantly different results by comparison. 
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This was relevant given that the nursing workforce in Australia remains female dominant 

(Australian Institute of Health and Welfare; Nursing and Midwifery Board of Australia, 2020) 

and the population for the dissertation concerns nurses. Physiological adaptations may occur, 

though changes may be more attenuated amongst male nursing populations.  

Overall, repeated bouts of high-intensity physical activity may lead to an optimised 

physiological stress response through the allostatic load process (Chrousos & Gold, 1992; 

Forcier et al., 2006; Huang et al., 2013; McEwen, 1998). If the body can physically adapt to 

allostatic loads of a stressor (e.g., physical activity), the stress response system becomes more 

efficient through positive adaptation, therefore a quicker allostatic response occurs, effectively 

returning the body to homeostasis and recovery from a stressor (Silverman & Deuster, 2014). 

Engaging in physical activity may encourage the individual to effectively manage activation of 

the stress response brought upon by a psychosocial or real-world stressor. This has led to the 

theory of the Cross-Stressor Adaptation Hypothesis (CSAH; Mark S Sothmann et al., 1996). 

The current dissertation will explore the role of physical activity in producing an optimised 

physiological response to a psychosocial stressor within nursing populations.  

Cross-Stressor Adaptation Hypothesis 

The Cross-Stressor Adaptation Hypothesis (CSAH) proposes that adaptations resulting 

from participation in physical activity leads to adaptations in response to physical activity, and 

similar adaptations to psychosocial stressors (Salmon, 2001; Mark S Sothmann et al., 1996). 

Theorists that advocate for the CSAH (Mark S Sothmann et al., 1996) suggest that engaging in 

physical activity initiates positive physiological adaptations, reducing the allostatic load on the 

body that occurs as a result of a stressor, thus affecting the overall stress response (Hamer et 

al., 2006). When adaptation occurs through intermittent exposure of a stressor, the body 

becomes physiologically more adept in coordinating, responding, and recovering from stress 

(Gerber et al., 2010; Throne et al., 2000). Forcier et al. (2006) conducted a meta-analysis 
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investigating the effect of physical activity on physiological responses to psychosocial stressors 

and concluded that physical activity facilitates positive adaptation to the stress response by 

altering physiological responses (e.g., attenuated blood pressure) to psychosocial stressors, 

which may be the product of the CSAH.  

Current research indicates that physiological and psychological adaptations of the stress 

response are linked through the CSAH theory, which is facilitated through physical activity 

producing a cross-stressor tolerance. Repeated physiological challenges produce adaptations 

that optimise the cardiovascular response towards stressors in general (Mark S Sothmann et 

al., 1996) creating cross-stressor tolerance. McCarty et al. (1992) suggested that exercise 

encourages cross-stressor tolerance via non-associative learning. Non-associative learning 

assumes underlying physiological adaptations occur when presented with repeatedly 

administered stressors, which may enhance an individual’s reactivity and recovery towards 

stressors in general. As exercise elicits a similarly taxing state on the stress response compared 

to a state induced from a psychosocial stressor, physical activity could be used to train the body 

to respond at an optimum physiological level conducive to productive adaptation (McEwen, 

1998; Silverman & Deuster, 2014). Short, repetitious exposure to a psychosocial stressor is 

similar to short, repetitious participation in exercise because they both positively contribute to 

successful allostasis and adaptations within the stress response (Deuster & Silverman, 2013; 

Mark S Sothmann et al., 1996). Theoretically, the more physically fit a person is, the more 

likely one can endure a more taxing fitness task; comparatively, greater exposure to stressors 

may increase one’s ability to cope with the stressor and enhance psychobiological adaptation 

of the stress response (McEwen, 1998). 

In order to test the CSAH theory, von Haaren et al. (2016) conducted a randomised, 

controlled trial on 61 students to a real life stressor (examination). Pre- (beginning of semester) 

and post- (two days before examination) testing included: maximal oxygen uptake via exercise 
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testing, a 36hr heart monitor with chest belt used to obtain baseline HRV R-R intervals (root 

mean square of successive differences between normal heartbeats; RMSSD) and a perceived 

stress questionnaire. During the intervention, the experimental group participated in 20-weeks 

of aerobic training, with two sessions per week involving sprint training, with intensity based 

on their cardiac capacity (measured during pre-testing) with the training sessions gradually 

increasing in intensity over the intervention period. At post-intervention, experimental group 

participants indicated greater aerobic capacity and exhibited higher RMSSD during the 

examination period compared to the control group. Engaging in physical activity led to a 

swifter cardiovascular recovery to a real-life stressor, supporting the CSAH theory. 

Unfortunately, the study only measured physiological stress using momentary assessment, 

which may not have captured all sources of stress within the participants’ lives. The current 

thesis will use multiple methods to assess stress in general, both psychologically and 

physiologically. Overall, the CSAH presents a theoretical link between physical activity and a 

superior cardiovascular response to psychosocial stressors. Based on this theory, researchers 

have proposed that physical activity, which induces psychobiological adaptations of the stress 

response, is indicative of stress resilience (Lukey & Tepe, 2008; McEwen & Gianaros, 2011).  

Stress Resilience  

Whilst resilience has become a ‘buzzword’ in recent years, its importance has never 

been more pertinent than in a time of a global pandemic. The concept of psychological 

resilience has witnessed increasing complexity in its conceptualisation (Southwick et al., 

2014), resulting in expansive definitions applicable to various levels including genetics, 

molecular, individual, and community settings (Berkes & Ross, 2013). Different perspectives 

of what constitutes resilience, whether that be a trait, a process or an outcome has created a 

multi-dimensional concept, thus developing a broad range of definitions of this concept (Smith 

et al., 2010; Southwick et al., 2014; Windle, 2010). Researchers have contended that the 
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singular term ‘resilience’ possesses restricted operational usefulness, suggesting that 

concentrating on distinct types of resilience may enhance scientific uniformity (Southwick et 

al., 2014). Modern researchers have proposed that the concept of resilience, especially 

concerning stress and the capacity to adapt to stressful experiences entails a dynamic and 

continuous process (Richardson, 2002). The evolution of resilience terminology has occurred 

organically, incorporating phrases like 'resilience to stress' and 'stress resilience' throughout the 

research. Stress resilience will be the primary focus of the dissertation. Whilst the construct of 

stress resilience is difficult to define (van der Werff et al., 2013), stress resilience is considered 

as the capability to revert to normal functioning after experiencing stress, emphasising recovery 

rather than desensitisation (Norris et al., 2009). Within the literature, researchers describe stress 

resilience as a resistance to stress (Brachman et al., 2016; O'Leary et al., 2014), a recovery from 

stress or bouncing back (Thogersen-Ntoumani et al., 2017), the process of adaptation to stress 

(Feder et al., 2009; Reul et al., 2015; van der Werff et al., 2013) and finally coping with stress 

(Li et al., 2017). Due to a lack of a clear definition, it is important to note that stress resilience 

is an active process of adaption when exposed the stressful stimuli or situations.  

Researchers have proposed that stress resilience affects both the psychological and 

physiological stress processes that encourages positive and/or negative adaptations in the face 

of adversity, which can lead to optimised psychophysiological functioning or 

psychophysiological vulnerability (Cowen et al., 1990; O’Donohue et al., 2021; Obbarius et 

al., 2018; Richardson, 2002). An individual’s level of stress resilience is founded upon their 

adaptability to the current situation and based on what they have learned from previous 

experience (Fletcher & Sarkar, 2013). The ability to adequately react and recover from stress 

(albeit actual threat or exercise) and reduce allostatic load may promote innate stress resilience 

through exposure to adversity followed by attainment of positive adaptation (Dienstbier, 1989; 

Fletcher & Sarkar, 2013). O’Donohue et al. indicated that stress resilience is a process, which 
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can therefore be considered changeable and with opportunity to be optimised. Thus, the current 

definition of stress resilience proposes that it can be developed through preparation, training 

(positive adaptation) and experience (adversity; van der Werff et al., 2013). 

In order for an individual to exhibit stress resilience, the core constructs of adversity 

and positive adaptation must be present. Luthar and Cicchetti (2000) suggested that adversity 

encompasses difficult life consequences that impose highly taxing stress states and is 

associated with period/s of adjustment, whereas other researchers (Davis et al., 2009) suggest 

that adversity is the minor disturbances that occur in everyday life, rather than major tragedies. 

Rather than focusing on adversity being either a major event or small setback, adversity should 

be considered on a continuum that contributes to an individual’s overall level of stress 

resilience. Positive adaptation refers to successfully overcoming salient tasks and building 

confidence in the face of constant stressors (Fletcher & Sarkar, 2013). Thus, positive adaptation 

may occur continuously to ongoing stressors, or stressors that are common (i.e., work 

stressors), rather than just major stressors (e.g., death of a loved one) contributing to 

adaptations of the stress response that promotes stress resilience. 

As stress resilience is a relatively new concept, researchers have used terminology such 

as ‘resilience to stress’ and ‘psychological resilience’ synonymously, which makes conclusions 

about stress resilience research difficult to compare and quantify (Davydov et al., 2010; 

Hegberg & Tone, 2015; van der Werff et al., 2013). The following discussion will include 

information on the concepts of resilience that most closely resemble the current dissertation’s 

definition of stress resilience, whilst the term ‘resilience’ refers to the broader understanding 

of the term.  

Stress Resilience and Physical Activity 

Whilst debated within the literature, researchers have suggested that physical activity 

may assist in the promotion of stress resilience (Deuster & Silverman, 2013; Levone et al., 
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2015). Animal research better illuminates the positive relationship between stress resilience 

and physical activity (Hare et al., 2014; Kingston et al., 2018; Kochi et al., 2017; Nasrallah et 

al., 2019; Pan-Vazquez et al., 2015; Sciolino et al., 2015; Tillage et al., 2020), yet there is 

limited research examining stress resilience and physical activity in humans.  

Researchers (Bergh et al., 2015; Hegberg & Tone, 2015; Ho et al., 2015; Kim, 2015; 

Matzka et al., 2016; Neumann et al., 2022; Shakoor et al., 2015; Webb et al., 2013; Wells et 

al., 2012; Wilner, 2014) have tentatively demonstrated that engaging in physical activity can 

have a positive impact on the psychological facet of the stress response. Likewise, researchers 

(Arida & Teixeira-Machado, 2020; Collins et al., 2009; Epel et al., 1998; Forcier et al., 2006; 

Holmes, 2014; McEwen, 2016; Reul et al., 2015; Rimmele et al., 2009; Rimmele et al., 2007; 

Silverman & Deuster, 2014; Walker et al., 2017), have illustrated that physical activity may 

promote physiological adaptations of the stress response, indicating improvements in 

physiological resilience.  

Despite its potentially critical role in stress resilience, physical activity remains an 

understudied yet impactful factor influencing both physiological and psychological aspects of 

stress. Physical activity activates stress response systems of the body, whereby the 

hypothalamic-adrenal axis, autonomic nervous system and immune system coordinates the 

release of cortisol and adrenaline in response to a stressor/physical activity demands, or ‘fight 

or flight’, and on cessation of a stressor or physical activity returns the body to homeostasis or 

normal functioning (Silverman & Deuster, 2014). After engaging in physical activity, 

biological mechanisms may confer resilience by enhancing neuroplasticity (Hegberg & Tone, 

2015), promoting an anti-inflammatory state (Hamer, 2007), optimising neuroendocrine and 

physiological responses to stressors (Sothmann et al., 1991), and acting as a protective barrier 

against stress-related mental health disorders and chronic diseases (Blair et al., 2004).  
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The well-established understanding that aerobic exercise improves cardiovascular 

responses to stress is evident ( (Huang et al., 2013), aligned with the CSAH. According to the 

CSAH, regular stress response activation through physical activity leads to a more adaptive 

reaction to stressors (M. S. Sothmann et al., 1996). Although there are conflicting findings, 

including a meta-analysis showing inconclusive evidence for reduced stress reactivity though 

quicker recovery in exercise training studies (Jackson & Dishman, 2006), yet a smaller meta-

analyses found support when inspecting more physically fit individuals (Forcier et al., 2006). 

In support of this notion, (de Geus et al., 1993)’s researchers found that individuals with better 

aerobic fitness had higher cardiovascular reactivity during mental stress but lower resting heart 

rate and blood pressure, both during rest and recovery. Even though highly fit and untrained 

individuals initially showed similar cardiovascular and sympathetic nervous system responses 

to a stress task, those who were more fit displayed reduced responses upon repeated exposure 

to the stress task indicating their ability to adapt more swiftly to new stressors compared to 

their unfit counterparts. These findings are similar to the concept of stress tolerance (Dienstbier, 

1989) where exposure to a stressor (including exercise) may induce the stress response 

(increased hypothalamic-adrenal axis response), and repeated exposure may lead to 

physiological adaptations representative of physiological stress resilience. 

There is limited research on the different intensities of physical activity on stress 

resilience. Generally, it is known that as intensity of physical activity increases, so does the 

effect on the stress response (Luger et al., 1987), however there can be marked variability 

among individuals. For example, some individuals show an increase in cortisol secretion in 

response to moderate to high-intensity levels of physical activity, whereas other individuals 

display blunted effects for stress response reactivity (Deuster et al., 2000), and this may be due 

to studied populations including both fit and unfit individuals without categorisation within the 

study’s themselves.  As such, the following section of the document will provide an overview 
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of cross-sectional, longitudinal, and interventional research related to physical activity that 

have induced changes in physiological and psychological parameters linked to stress resilience, 

including information of intensity level when specified.  

 Bergh et al. (2015) investigated stress resilience upon cardiovascular health and 

assessed the mediating role of physical activity. Based on 237,980 males, analysis highlighted 

higher-level physical fitness was positively associated with stress resilience and less vulnerable 

cardiovascular health. Physical fitness was objectively measured through an ergometer test, 

whilst stress resilience was assessed through interviews conducted by a psychologist and 

measured using a Likert scale. Whilst these studies may indicate a relationship between stress 

resilience and physical activity, it is difficult to compare when measurement scales differ so 

widely, therefore conclusions need to be drawn with caution, especially when the stress 

resilience definition is elusive. Both the present study and future research endeavours will aid 

in advancing our understanding of stress resilience by exploring various measures and 

identifying an appropriate tool to accurately assess the primary construct of stress resilience.   

  Neumann et al. (2022) longitudinal study explored the role of physical activity 

attributing to an enhanced stress resilience to modern life stressors on 431 healthy adults. 

Resilience was measured via a life events checklist to create a stress reactivity score; a high 

reactivity score denoted a low resilience score. The International Physical Activity 

Questionnaire (IPAQ), cardiovascular fitness assessment (VO2max test) and a muscular 

assessment (hand grip and long jump) was used to derive a physical activity score. The 

assessment was conducted three times over a nine-month period. The results indicated that 

muscular strength and self-perceived fitness were positively associated with stress resilience, 

whilst cardiovascular fitness was not. 

 The contrasting findings suggest the importance of integrating objective and subjective 

measures to predict stress resilience. Further, Neumann and colleagues implied that a high 
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reactivity to life stress is negatively connotated, this may give a false impression as to what 

constitutes an appropriate stress resilient response. The use of HRV as an objective measure of 

stress reactivity may firstly, be a more credible measure of stress reactivity, and secondly, a 

high reactivity towards a stressor may be viewed as an optimised response, if it is followed by 

an efficient recovery response, and thirdly, stress resilience research has a strong partnership 

with HRV measurements, thus future research would be advised to explore within these 

parameters until researchers have a tighter grasp on how to measure stress resilience.  

Further longitudinal research on the relationship between physical activity and 

resilience was conducted during COVID-19. Philippe et al.’s (2021) study explored the 

influenced of physical activity and meditation on resilience (measured using the CD-RISC) 

during the first wave of the pandemic in Switzerland. Whilst the authors did not measure stress 

resilience, their definition of resilience within the study parallels the current dissertation 

definition of stress resilience. Whereby the authors propose resilience can be optimised by 

previous experience through adversity, which can negate or allow positive adaptation of 

homeostatic biopsychospiritual processes to occur. Philippe et al. dispensed two surveys, four 

to six weeks apart on individuals that were engaged in physical activities or mindfulness 

activities. In the first phase, 147 participants were engaged in physical activity (with two thirds 

being female population) and 48 participants involved in mindfulness training (again, 

population was female dominated). In the second phase, 70 participants were engaged in 

physical activity and 15 were involved in mindfulness. Results showed in the first phase that 

individuals that engaged in physical activity had higher resilience scores compared to 

individuals that engaged in mindfulness. However, in the second phase, both the physical 

activity and mindfulness groups showed equally high levels of resilience, indicating physical 

activity maintained a level of resilience, and mindfulness training improved resilience over 
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time. Interestingly, regardless of activity, females indicated lower resilience scores compared 

to males.  

Philippe and colleagues acknowledge that the beneficial effects of physical activity and 

mindfulness can improve over time with practice (Carmody & Baer, 2008; Deuster & 

Silverman, 2013). The difference in resilience scores between the physical activity and 

mindfulness group could be that those involved in physical activity may have done so prior to 

the COVID-19 pandemic and lockdowns, whereas those involved in mindfulness may have 

started their practice at the onset of COVID-19. Unfortunately, there was not control group (no 

activity) for comparison. An additional, obvious limitation of the study being physical activity 

was measured subjectively and therefore results could have been influenced by social 

desirability bias. Though given the swift onset of COVID-19, it is understandable that 

subjective measures were implemented, and not objective measures, as time was of the essence 

for the longitudinal study. Overall, the research highlights that both engaging in both physical 

activity and mindfulness may provide protective effects against adverse events and contribute 

to improved stress resilience.  

Measures of Stress Resilience  

Regarding various measurement scales assessing psychological indices of stress 

resilience, The Connor Davidson Resilience Scale (CD-RISC) and  Brief Resilience Scale 

(BRS), belong to a category of resilience measures focusing on protective factors and stable 

traits associated with improved health outcomes during challenging circumstances (Windle et 

al., 2011). Theoretically, these instruments align with aspects of resilience, such as the ability 

to bounce back from stress and return to a normal level of functioning. However, it is crucial 

to acknowledge the ongoing debate about the conceptualisation of stress resilience. Measures 

like the CD-RISC and BRS primarily capture stable trait resilience, prompting discussions 

about their ability to reflect moment-to-moment changes in resilience to stress or stress 
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resilience as a process (Sarkar & Fletcher, 2013; Smith et al., 2010). Despite their limitations, 

these questionnaires continue to be widely used due to their psychometric robustness and 

comprehensive coverage of key aspects associated with resilience. For studies exploring stress 

resilience, researchers face the challenge of selecting questionnaires that align with the 

evolving conceptualisation of stress resilience as a dynamic process. Whilst existing measures 

provide valuable insights into stable trait resilience, there is a trade-off between psychometric 

reliability and capturing the nuanced, process-based nature of stress resilience. However, due 

to the limitations of questionnaires capturing the specific stress resilience construct, many 

studies have implemented other self-report resilience-like data in an attempt to ascertain 

relationships between physical activity and stress resilience.  

Whilst there is not gold standard for measuring physiological parameters of stress 

resilience  (Windle et al., 2011), a combination of self-report measures and physiological 

measures, specifically cardiovascular parameters may provide insight as to whether stress 

resilience may be conferred via means of physical activity (Southwick et al., 2014). 

Specifically, physical activity’s ability to promote adaptations of the autonomic system 

(sympathetic and parasympathetic systems), creating a more flexible cardiovascular response 

to stress.  

Conclusion  

Physical activity may facilitate a more resilient stress response (Boutcher et al., 2001; 

Kelley et al., 2001; Silverman & Deuster, 2014; Sothmann, 2006). Based on the CSAH theory, 

physiological adaptations of the stress response that occur when engaging in high-intensity 

physical activity may assist in the development of stress resilience. Within the current 

dissertation, high-intensity physical activity will assume the role of an adverse situation (or 

stressor), and through repeated administration, may induce positive adaptations of the stress 

response, such as improved cardiovascular responses to psychosocial stressors (Deuster & 
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Silverman, 2013; McEwen, 1998, 2016; Silverman & Deuster, 2014). Engaging in high-

intensity physical activity may promote physiological and psychological adaptations (by 

reducing allostatic load) through exposure to highly taxing states (adversity), thus developing 

a resilience to stress (Silverman & Deuster, 2014). Physical activity may act as a stress building 

resource (Baker et al., 2012; Wells et al., 2012) that may increase stress resilience. Positive 

adaptations resemble adaptations that occur through physiological stress resilience pathways 

(Hegberg & Tone, 2015; Silverman & Deuster, 2014) and emulate the psychobiological 

characteristics of stress resilience.   

Based on the review of the literature, the purpose of the present dissertation was to 

examine the link between physical activity and stress resilience and to explore the use of 

physical activity as a facilitator and protective factor in the promotion of stress resilience 

amongst nursing populations during COVID-19. The literature informed the method and design 

of Study 1, 2 and 3. Study 1 aimed to explore the psychological wellbeing of nurses in a large 

regional hospital in Victoria, Australia during the early years of the COVID-19 pandemic.  
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Chapter 3 

Study 1 

Burnout, Stress and Resilience of an Australian Regional Hospital during COVID-19: A 

Longitudinal Study 

Chapter 3 is written in publication form. Study 1 provides information on the effects of 

COVID-19 on resilience, stress and burnout and offers a broader scope of understanding of the 

psychological wellbeing of the target population during a pandemic. The expansion of the 

sample to include all staff working at the hospital was fortuitous, as medical roles transformed 

during COVID-19 to all-encompassing roles in order to prevent the spread of infection and to 

care for patients with and without the COVID-19 specific virus.  

Study 1 examined hospital staff that were working under a single united purpose; 

whereby previous professional roles became irrelevant, and all staff became frontiers in the 

fight against the pandemic. Therefore, the hospital population in its entirety, albeit nurses 

making up the majority of the sample, provided valuable insight on the stress-related health 

consequences of being on the front-line during a pandemic and whether an intervention to 

improve psychological wellbeing was needed. Consequently, Study 1 addressed dissertation 

aim (a): To monitor the relationship between stress resilience and stress and burnout amongst 

hospital staff, including nurses, during an 8-month period of the COVID-19 pandemic.  

A factor analysis was conducted on the first data collection timepoint (August 2020) 

and was not included in the journal submission, however supplementary results can be found 

under Appendix A.   
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Abstract 

Coronavirus disease 2019 (COVID-19) has placed huge strain on hospital staff around 

the world. The aim of the current longitudinal study was to investigate the resilience, stress and 

burnout of hospital staff located at a large, regional hospital in Victoria, Australia during the 

COVID-19 pandemic over time via cross-sectional surveys. The surveys were disseminated six 

times from August 2020 to March 2021, with the first three data collection points distributed 

during a state-wide lockdown. A total of 558 responses from various professional roles within 

the hospital over the survey period were included in the sample. Analysis of variance indicated 

significant main effects for the psychological variables across time, age, and workload. 

Hospital staff reported an increase in burnout levels throughout the eight-months. Significant 

negative relationships were observed between resilience and burnout, and between resilience 

and stress. A backward regression highlighted the contribution of resilience, stress, age, and 

nursing roles on burnout. Hierarchical regression analysis indicated that resilience contributed 

to the stress-burnout relationship. This study strengthens the evidence between resilience and 

burnout amongst healthcare workers and hospital staff and highlights the need for 

psychological wellbeing programs to be implemented for hospital staff being impacted by a 

prolonged worldwide pandemic.  
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Introduction 

The year 2020 saw the declaration of the worldwide pandemic Coronavirus disease 

2019 (COVID-19). By December 2021, there were 276 million recorded COVID-19 cases; 

almost 5.3 million deaths recorded across 222 countries and territories since the pandemic 

began (World Health Organisation, 2021) with Australia reporting over 260,000 cases and over 

2000 deaths (Australian Government Department of Health, 2021). Worldwide comparisons 

show Australia’s COVID-19 morbidity and mortality rates are relatively low in the first year, 

however the pandemic placed significant strain on healthcare systems nationwide. 

Government-mandated lockdowns (i.e., restrictions on personal active transport and 

socialising) to prevent the spread of COVID-19 were implemented in some Australian states. 

The first ‘wave’ of the COVID-19 pandemic in 2020 was March/April and was accompanied 

by the first lockdown period in Victoria from 31st of March to 31st of May. The second ‘wave’ 

appeared in June to September and lockdown was from the 6th of August to the 9thth of 

November and was considered to be the height of the pandemic for the year 2020 and by the 

end of the year, there were approximately 28,500 cases of COVID-19 (Australian Government 

Department of Health, 2021). The following year (2021) fluctuated with COVID-19 waves of 

infection, thought these waves occurred outside the scope of this project. Researchers have 

shown that lockdowns result in poorer mental health for individuals worldwide (Baloch et al., 

2021; Benke et al., 2020; Bruno et al., 2021; Lee, 2020; Patrick et al., 2020; Pierce et al., 2020; 

Twenge & Joiner, 2020; Voss et al., 2021; Zacher & Rudolph, 2021) and also healthcare 

workers (Saraswathi et al., 2020). Australian populations have also suffered psychologically 

from the enforced lockdowns (Biddle, 2020; Fisher et al., 2020; Li et al., 2021; Newby et al., 

2020; Rossell et al., 2021; Sameer et al., 2020; Stanton et al., 2020; van Agteren et al., 2020), 

including those within the health care system such as nurses, physicians, and allied health staff 

(Smallwood, Karimi, et al., 2021).  
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Burnout and stress are familiar terminology and often used synonymously, especially 

during COVID-19. Stress is defined as any non-specific demand that can affect a person’s 

physiological and psychological bodily processes, resulting in our ability or inability to cope 

and can lead to psychophysiological vulnerability or thriving (Chrousos & Kino, 2005). 

Burnout is the accumulation of stress over time and is characterised by feelings of mental and 

physical exhaustion, negative attitude, and feeling like workplace goals are unachievable 

(Arora et al., 2013; Bianchi et al., 2014; Embriaco et al., 2007). Before the COVID-19 

pandemic, a review of Australian hospital (nursing) staff highlighted moderate to high levels 

of stress and burnout (Badu et al., 2020), particularly staff working in emergency departments 

(Potter, 2006; Shanafelt et al., 2012). Burnout is more prominent in younger populations within 

hospital settings (Holland et al., 2013). Staff in metropolitan hospitals were also more likely to 

suffer from symptoms of stress and burnout compared to regional hospitals (Clough et al., 

2020; Opie et al., 2011).  

During the COVID-19 pandemic, hospital staff, including physicians, nurses, 

administration, and human resources were under pressure to prepare and manage the personal 

and occupational consequences of COVID-19. Hospital staff, particularly frontline staff (i.e., 

working in the COVID-19 hospital wards) and emergency department personnel (Eyre et al., 

2020; Gómez-Ochoa et al., 2021), were at a higher risk of contracting COVID-19 compared to 

the general population (Hunter et al., 2020; Keeley et al., 2020; Nguyen et al., 2020). In 

Australia, healthcare workers were subjected to three times the risk of infection compared to 

the general population during the first six months of the pandemic (Quigley et al., 2021). 

Victoria had the highest infection rates when compared to other states during the second wave 

of the virus (August 2020), which saw 3,500 healthcare worker infections (Buising et al., 2021; 

Victorian State Government Health and Human Services, 2020). In response to COVID-19, 

some hospitals within Australia became designated COVID-19 hospitals, with any person 
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suspected of, or confirmed to have, COVID-19 transported to a COVID-19 hospital. As 

COVID-19 symptoms are similar to many other illnesses (e.g., influenza), the caseload for 

hospital staff significantly increased for potential COVID-19 infected persons. This 

contributed to the strain on the healthcare system, and in addition significantly impacted the 

health and wellbeing of hospital staff.  

Multiple factors contributed to poor psychological wellbeing of hospital staff. For both 

clinical and non-clinical staff, COVID-19 forced changes to procedural and working conditions 

such as the introduction of retraining programs, which increased staff workload (Lee et al., 

2020). Hospital staff contended with the fear of virus transmission to family members (Pappa 

et al., 2020; Shanafelt et al., 2020; Wallace et al., 2020) and a limited availability of personal 

protective equipment (Ripp et al., 2020). The closure of education centres, such as schools and 

pre-school learning centres, meant healthcare workers with children could no longer work their 

regular employment hours (Gavin et al., 2020). Similar to other countries, the COVID-19 

changes adversely affected the mental health of hospital staff resulting in increased levels of 

stress, anxiety, depression and burnout (Bohlken et al., 2020; Lai et al., 2020; Pappa et al., 

2020; Shen et al., 2020; Tiete et al., 2021; Yörük & Güler, 2021), particularly frontline hospital 

staff (Eyre et al., 2020; Lai et al., 2020) and nurses (Chegini et al., 2021; Kakemam et al., 2021; 

Lai et al., 2020). Medical/clinical healthcare personnel demonstrated poorer mental health 

outcomes in comparison to non-medical healthcare personnel during COVID-19 (García-

Fernández et al., 2020; Zhang et al., 2020).  

Poor mental health as a consequence of the pandemic prompted further government 

initiatives to promote positive psychological and physiological health and wellbeing within the 

workplace such as the Healthcare Worker Infection Prevention and Wellbeing Program 

implemented in November 2020. One of the aims of the health and wellbeing programs was to 

build personal resilience amongst the workforces. Whilst resilience has become a ‘buzzword’ 
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in recent years, its importance has never been more pertinent in a time of a pandemic. Whilst 

the operational definition of stress resilience is contentious, researchers propose that stress 

resilience emphasises both the psychological and physiological stress processes that 

encourages positive and/or negative adaptations in the face of adversity, which can lead to 

optimised psychophysiological functioning or psychophysiological vulnerability (O’Donohue 

et al., 2021; Obbarius et al., 2018; Richardson, 2002). An individual’s level of stress resilience 

is founded upon their adaptability to the current situation and based on what they have learned 

from previous experience (Fletcher & Sarkar, 2013). An individual’s resilience, stress, and 

burnout levels are practically and theoretically dependent. Researchers found that hospital 

personnel with high levels of resilience are more able to manage and overcome workplace 

stress (Beaumont et al., 2016; Dobson et al., 2021; McGowan & Murray, 2016; Watson et al., 

2008). Additionally, individuals that indicate lower levels of stress and moderate to high levels 

of resilience are less likely to suffer from burnout (Guo et al., 2018; Rushton et al., 2015). In 

addition, individuals that suffer from burnout are more likely to consider job resignation 

(Jackson et al., 2007) and hospital staff that present with greater resilience show better 

workplace longevity (Kim & Windsor, 2015; Turner, 2014). Researchers have suggested that 

older individuals are more resilient to occupational stress (Ang et al., 2018) and COVID-19-

related stressors (Smallwood, Karimi, et al., 2021; Tiete et al., 2021). One possible reason for 

these results might be that greater workplace experience is linked to greater resilience 

(Gillespie & Allen-Craig, 2009). Thus, as age increases, exposure to workplace stressors 

increase, which may help develop psychological resilience. Peripherally, age appears to be an 

optimising factor for resilience. Furthermore, workload can influence stress and burnout; 

hospital staff that work long hours exhibit higher stress and their feelings of resilience are 

limited in comparison to staff working less hours (O'Dowd et al., 2018). Workload is positively 

correlated with burnout (Brown et al., 2018; Watson et al., 2019).  
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Whilst it is apparent that literature on stress, burnout and resilience amongst hospital- 

based health care workers (mainly physicians and nurses) is well researched, there appears to 

be limited investigation conducted on other workplace roles within these hospitals. 

Quantitative research that aims to contribute to the research lacuna and complement the 

existing data is warranted. Longitudinal research on COVID-19 is limited (Cabarkapa et al., 

2020), with few time-series studies observing the effect of COVID-19 on the psychological 

wellbeing of healthcare workers (Cai et al., 2020; Lopez Steinmetz et al., 2022; Van Steenkiste 

et al., 2021), and minimal studies focused on Australian health workers. Therefore, collecting 

time-series data from hospital staff during a worldwide pandemic working from a regional, 

designated COVID-19 hospital over time can inform on the mental health of hospital staff for 

future pandemics. This paper will present findings of an eight-month stress resilience study 

within a large, regional hospital. 

Method 

Participants  

Participants were recruited from a large, regional hospital in Victoria, Australia and 

included staff across multiple divisions, including people and culture, clinical services, high 

acuity services, medical services, mental health services, education and training and 

information and regional services. A total of 648 responses were submitted across the six 

surveys and after data cleaning yielded a cumulative total of 558 hospital staff submissions that 

gave usable responses in the surveys. Declining response rates occurred over the six data 

collection points, with the surveys yielding 137 (August), 141 (September), 95 (October), 68 

(November), 54 (December) and 63 (February/March) completed responses. Given an 

estimated hospital workforce available at time of sampling of 2000 employees, a power 

analysis suggested sample sizes of between 66 (at 90% confidence with a 10% margin of error) 



 46 

to 323 (at 95% confidence with a 5 % margin of error). The number of responses for each 

sampling event are compatible with this range of estimates. 

Overall, the sample across all surveys was female dominant (453), with 98 males, and 

seven participants that preferred to not say. Staff over the age of 40 made up 59.3% of the 

sample. For analysis, the participants that indicated their professional position within their 

workplace were split into three groups: nursing (emergency, midwifery), medical (physicians, 

anaesthetists), and other (all non-medical and non-nursing staff). Based on aggregated 

participant categories, data showed there were mostly nurses completing the surveys (243), 

although the other groups were relatively evenly spread (medical = 132, other = 152). The 

sample were mainly full-time hospital staff (407, 72.9%) with the remainder of participants 

working part-time or casually employed (27.1%). The clinical services and mental health 

departments were the most engaged throughout data collection (299 submissions). Professional 

longevity within the workforce showed staff that had six or more years’ experience in the field 

(46.9%) had the greatest engagement across the surveys, compared to staff who had two to six 

years’ experience (25.3%), and less than two years’ experience (27.5%) within their profession.   

Measures  

 Basic demographic information included information of participants such as gender, 

age, professional role within the workplace, workload, and workplace longevity at the current 

hospital.  

Resilience 

The Brief Resilience Scale (BRS; Smith et al., 2008) is a 6-item questionnaire 

designed to assess an individual’s ability to recover from stressful circumstances 

(Rodriguez-Rey et al., 2016). Questions include I tend to bounce back quickly after hard 

times, and I usually come through difficult times with little trouble. Answers are provided on a 

five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Since the total 
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is divided by the total number of items, the combined scores range from 1 to 5, with scores 

from 1.00-2.99 indicating low resilience, 3.00-4.30 moderate resilience, and 4.31-5.00 high 

resilience (Smith et al., 2013). The scale displays acceptable internal consistency (α = .80 -.91; 

Smith et al., 2008) and has been used internationally with psychometric support (Rodriguez-

Rey et al., 2016). Test-retest reliability is adequate with an intraclass correlation of .69 over 4 

weeks with 48 participants and .62 for 12 weeks with 61 participants (Smith et al., 2008). 

Reliability analyses for the current sample were acceptable with a Cronbach’s α score of .86. 

See Appendix B for questionnaire.  

Stress 

 Stress was assessed with the PSS (Cohen et al., 1983), which is a 10-item 

questionnaire assessing an individual’s level of stress within their current situation and 

feelings of control, including daily stressors to major events over the past month.  An 

example question is, In the last week, how often have you been upset because of something that 

happened unexpectedly? Answers are provided on a five-point Likert scale ranging from 0 

(never) to 4 (very often). Items four, five, seven and eight are reverse scored, and the 10 items 

are summed for a total score. Scores range from 0 to 40 with higher scores indicating higher 

stress. Scores from 0-13 indicating low stress, 14-26 moderate stress, and 27-40 high stress 

levels. The PSS has good psychometric properties showing strong test-retest reliability (r 

= .90 for a two-week interval; Almadi et al., 2012), good internal consistency (Sheldon et 

al., 1983), and adequate convergent and discriminant validity with other stress inventories 

(Mitchell et al., 2008). Reliability analyses for the current sample were acceptable with a 

Cronbach’s alpha score of .87. See Appendix C for questionnaire.  

Burnout 

The 14-item Shirom-Melamed Burnout Measure (SMBM; Lerman et al., 1999), a 

shortened version of the Shirom-Melamed Burnout Questionnaire (Melamed et al., 1992), 

was used to assess symptoms of occupational burnout. Burnout is measured on three 
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subscales: physical fatigue, emotional exhaustion, and cognitive weariness. Questions 

include I am physically drained, and my thinking process is slow. Minor changes were made 

to four questions on the SMBM. SMBM 4 wording was changed from ‘dead’ to ‘flat’ since 

consideration was given for emergency personnel managing hospital mortality. SMBM 

wording for questions 12, 13 and 14 was changed from “customers” to “patients” since using 

patients is better aligned with their workplace interactions. Items were measured on a Likert 

scale from 1 (almost never) to 7 (almost always). The SMBM scores were represented as 

the average of the 14 total items with higher scores reflecting high symptoms of burnout. 

The SMBM shows adequate internal consistency with majority of studies scoring α = 

>0.70 (Glise et al., 2010; Johansson et al., 2005; Shirom & Melamed, 2006). Regarding 

construct validity, the SMBM is well correlated with other reliable burnout measures, such 

as the Maslach Burnout Inventory and the Shirom-Melamed Burnout Questionnaire 

(Melamed et al., 1992; Shirom & Melamed, 2006). Reliability analyses for the current 

sample were acceptable with a Cronbach’s alpha score of .96. See Appendix D for 

questionnaire.  

Procedure 

Emails to participate in the study were facilitated by the Education and Research facility 

at the regional hospital. The email contained an electronic link to the online survey. The survey 

comprised of a plain language information statement and by agreeing to complete and submit 

the survey, the participant agreed to full consent. Once the participant’s survey was submitted, 

the data was unable to be withdrawn since all data collected was anonymous. The survey took 

10 minutes to complete. See Appendix E and F for ethical approval and plain language 

information statement.  

The surveys were disseminated by the director of research at the regional hospital to all 

staff members each month from August 2020 to March 2021 (with the exception of January). 

Each survey was accompanied by one reminder email before the closure date. There were six 
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data extraction points over an eight-month period. The participants that chose to participate in 

each of the monthly surveys were submitted anonymously, and therefore participants could not 

be ‘tracked’ throughout the six data collection time-points. The months of February and March 

were combined due to low response rates in those months. Each survey was open for one week, 

with the exception of the last survey, which was open for two weeks across February and 

March. The first, second and third surveys were disseminated during the second government-

mandated lockdown period in Victoria, Australia. Subsequent surveys were conducted outside 

of the lockdown period. The beginning of 2021 suggested that the contagion level of COVID-

19 within Australia was declining and therefore the study concluded survey distribution after 

the sixth survey (see Figure 1.1, Appendix G, for survey dissemination timeline).  

Data Analysis  

Descriptive analysis was conducted to understand demographical trends on the main 

variables. A one-way, between groups Analysis of Variance (ANOVA) was conducted to 

examine the changes in resilience, stress, and burnout over time (between groups variable). A 

multifactorial ANOVA was used to determine the impact of age, gender, workload, 

professional longevity, and work role within the hospital upon the dependent variables of 

resilience, stress, burnout and time. Spearman’s correlation coefficients were calculated to 

examine the relationships between variables. Backward multiple regression was used to assess 

significant factors that contributed to burnout. Finally, a hierarchical multiple regression was 

conducted to observe the mediating role of resilience on burnout. All statistical analyses were 

computed using SPSS (Version 26.0). Alpha was set at p < .05 significance for all analyses and 

where applicable partial eta squared (partial η2) was used to measure effect sizes.  
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Results 

Data Cleaning  

To manage missing data, a modified listwise deletion method was implemented, 

deleting completely random cases with more than one questionnaire incomplete, rather than 

one or more missing value. Whilst Miettinen (1985) suggested the latter method is the only 

approach to assure no bias has been introduced, Vach (1994) postulates the draconian rules of 

listwise deletion limit the scope of the data and the method should be more reasoned and fluid, 

hence resulting in a modified data cleaning method. Cases removed (by data time point) from 

the total sample of 648 included: 25 (August), 31 (September), 9 (October), 15 (November), 1 

(December), and 7 (February/March). Mean replacement was not used for missing values as 

the missing item guidelines were exceeded on those occasions.  

Analysis of Variance 

Time 

Table 1.1 (Appendix H) presents the means and standard deviations for resilience, 

stress, and burnout over the six time points. For each of the six surveys, resilience and burnout 

scores indicate moderate levels that are comparable to general population norms (Shirom & 

Melamed, 2006; Smith et al., 2008). Stress scores for the sample indicate moderate to high 

levels of stress (Cohen et al., 1983). Figure 1.2 shows the mean scores over time with 

corresponding lockdown periods, Appendix I. 

The ANOVA showed a main effect for time and resilience, F (5, 505) = 4.09, p < .001, 

with a small Cohen (1988) effect size (partial η2  = .04). Post-hoc comparisons using Tukey 

HSD indicated significant differences for August, indicating significantly lower resilience 

compared to all other data collection times. A significant main effect was evident for time and 

stress, F (5, 502) = 4.34, p < .001, partial η2 = .04. The month of November saw the highest 

stress scores compared to other data collection months with Tukey HSD identifying November 
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significantly different from all months except February/March. A significant main effect was 

also found for burnout and time, F (5, 509) = 2.50, p < .05, partial η2 = .03. Hospital staff 

exhibited significantly higher scores for burnout for September compared to December data 

collection period, but no other significant differences were found.   

Age  

Table 1.2 (Appendix J) shows the means and standard deviations for age across 

resilience, stress and burnout parameters. The ANOVA showed a main effect for age and 

resilience, F (6, 505) = 3.12, p < .005, partial η2 =.04. Significant differences on resilience 

scores were found for the 26-30 age bracket in comparison to the 31-35 age bracket, the 36-50 

age bracket, the 41-50 age bracket and the 61-70 age bracket, but not the 21-25 age bracket or  

51-60 age bracket showing the lower age group exhibiting lower resilience scores. A main 

effect was found for age and stress, F (6, 502) = 3.12, p < .005, partial η2 =.04, whereby hospital 

staff in their low 30s (31-35) showed significantly higher scores on stress compared to staff 

aged 36 and above. A significant age main effect was found for age and burnout, F (6, 509) = 

6.35, p < .001, partial η2 =.07, highlighting that staff aged 31-35 showed greater burnout scores 

compared to the 26-30 age bracket, the 36-40 age bracket, the 41-50 age bracket, the 51-60 age 

bracket  and the 61-70 age bracket, although not the 21-25 age bracket.  

Workload  

The ANOVA showed a main effect for workload and resilience, F (5, 505) = 5.02, p < 

.001, partial η2=.05, with higher resilience scores for hospital staff at a higher workload 

capacity. Whilst all staff indicated a moderate level of resilience across different workloads, a 

significant difference was evident between full-time staff (M = 3.65, SD = 0.71) and staff 

working .4 EFT (M =3.27, SD = 0.64), .6EFT (M = 3.33, SD = 0.72) and .8EFT (M = 3.53, SD 

= 0.66), respectively. No significant results were found for stress, F (5, 502) = .87, p > .05, or 

burnout, F (5, 490) = .95, p > .05, across workload.  
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Workplace position 

The ANOVA indicated no main effects for workplace position for resilience, F (2, 505) 

= .04, p > .05, stress, F (2, 502) = 1.27, p > .05, or burnout, F (2, 490) = .30, p > .05.  

Correlations  

A Spearman’s bivariate correlational analysis was conducted to explore the 

relationships between age, workload, resilience, stress, and burnout (Table 1.3; Appendix K). 

There was a small, significant positive relationship between age and resilience, rho = .14, n = 

556, p < .01. Significant negative relationships were found for age and stress, rho = .14, n = 

553, p < .01., and age and burnout, rho = .19, n = 539, p < .01, although both relationships 

indicated weak associations according to Cohen (1988). Significant, weak positive 

relationships were prevalent for workload and resilience, rho = .20, n = 556, p < .01. Moderate, 

negative associations were observed between resilience and stress, rho = -.30, n = 555, p < .01 

and resilience and burnout, rho = -.36, n = 541, p = .01. The strongest, positive relationship 

was evident between stress and burnout, rho = .58, n = 541, p < .01.  

Regressions 

A backward multiple regression analysis was conducted to determine which variables 

significantly contributed to burnout (Table 1.4; Appendix L). The variables age, gender, 

workload, position within the hospital (medical and nursing dummy variables), stress, and 

resilience were entered into the model and explained 38.3% of the variance toward burnout, R2  

= 383, adjusted R2  = .374, F (7, 485) = 42.95, p < .001. Step 2 removed gender from the model, 

and Step 3 removed medical position from the model with both steps explaining the same 

variance percentage as Step 1. Step 4 removed workload explaining 38.1% of the variance 

towards burnout, R2  = 381, adjusted R2  = .376, F (4, 488) = 75.01, p < .001. Unstandardised 

(B) and standardised (ß) regression coefficients, and square semi-partial or ‘part’ correlations 

(sr2) for each predictor are reported in Table 1.4.  
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Discussion 

The purpose of this study was to observe the psychological wellbeing of Australian 

regional hospital staff across six data time points over eight months of the COVID-19 

pandemic. The primary aims were to examine psychological parameters of hospital staff and 

to provide insight on the health-related consequences of COVID-19 over time related to 

resilience, stress and burnout and the contribution of resilience and stress on burnout.  

Burnout’s Crescendo   

Based on the unprecedented chronic nature of COVID-19, it is not surprising that 

hospital staff burnout rates increased during this longitudinal study. Despite the low mortality 

rates in Australia compared to other countries, the psychological wellbeing of hospital staff is 

in peril. The increasing rates of burnout symptoms may be attributed to fear of contagion (Du 

et al., 2020), perception of workplace support (Smallwood, Pascoe, et al., 2021), or prolonged 

anticipation of a disaster in a constantly changing environment (Sotomayor-Castillo et al., 

2021), suggesting a constant state of psychological alertness and fear of the high mortality rates 

amongst healthcare workers globally (Ehrlich et al., 2020). Since these attributions are largely 

speculative, more research is necessary to determine the most accurate cause. 

Associations with COVID-19 Lockdown 

It was presumed that high stress and burnout symptoms would parallel with the 

COVID-19 lockdown time periods. This was partially supported. Firstly, burnout scores were 

similar across the three and a half months of lockdown, with September (middle of lockdown) 

showing the highest scores for burnout of hospital staff. There were differences in burnout 

scores between September and December, providing a comparison between lockdown and non-

lockdown periods. These results are similar to Smallwood et al.’s (2021) cross-sectional study 

on 9518 Australian healthcare workers that coincided with the second Melbourne lockdown 

(September to October) who found participants with high scores in resilience still experienced 
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high burnout.  Yet the current study’s burnout scores were less severe. Smallwood et al. 

suggested that resilience may not assist in protecting individuals from psychological 

vulnerability during COVID-19, which corresponds with the current results that resilience had 

a small but worthy contribution towards burnout compared to stress. November burnout scores 

were similar to scores during lockdown period. Unexpectedly, the highest burnout scores were 

seen during the months of February/March, at the end of the data collection period. When this 

study was initially developed, the extended duration of this pandemic was not considered, and 

emphasis was on lockdown periods having the greatest impact on stress and burnout. In 

hindsight, the prolonged duration of the pandemic has meant healthcare workers are enduring 

chronic states of workplace burnout. Speculatively, that may be why burnout scores were high 

during the last survey. Smallwood et al. concluded that the moderate to severe burnout rates 

across healthcare workers in Australia are not surprising considering the prolonged duration of 

the pandemic coupled with the multiple, enforced lockdown restrictions. Secondly, for stress, 

significant differences were seen between lockdown and non-lockdown periods, with 

November (a non-lockdown period) indicating the highest, whilst August and October (during 

lockdown) showing lower stress scores. Two small cross-sectional studies conducted outside 

of lockdown in metropolitan Melbourne hospital staff during COVID-19 (from April to June 

2020) indicated low to moderate levels of stress (Holton et al., 2021) and burnout (Dobson et 

al., 2021). Based on the timeline of the aforementioned studies, and the current study’s data 

collection timeline, an accumulative effect upon stress levels for hospital staff and healthcare 

workers may have occurred; as the pandemic duration increases, stress increases potentially 

contributing to an increased rate of burnout. 

Correlations 

It was hypothesised that there would be a negative correlation between resilience and 

stress and resilience and burnout. As expected, there were significant moderate, negative 
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associations between resilience and stress, and resilience and burnout. The observed 

relationships and strength between variables are consistent with previous findings on nursing 

populations (Ding et al., 2015; Guo et al., 2017; Rushton et al., 2015; Zhou et al., 2017). 

Furthermore, as age increased, resilience also increased across the time points, complementing 

past research (Ang et al., 2018; Smallwood, Karimi, et al., 2021; Tiete et al., 2021). Although, 

no significant findings were exhibited for age on stress and burnout for the current study. This 

is contradictory to past research which highlights a significantly higher prevalence of burnout 

for younger nursing staff under 30 years of age (Garrosa et al., 2008). A meta-analysis by 

Brewer and Shapard (2004) showed a strong positive correlation between age and burnout 

which was not evident in our current results.  

Staff Workload During a Pandemic 

It was presumed that hospital staff with a greater workload would indicate higher stress 

and burnout with corresponding lower resilience levels. Contradictorily, hospital staff with a 

higher workload showed significantly greater resilience than staff working part-time. This 

finding is inconsistent with other research (O'Dowd et al., 2018) that found long hours and shift 

work negatively impacted their personal resilience, although this research was not conducted 

during a pandemic. Further correlational analyses indicated age and level of experience were 

evenly distributed across workload classifications and therefore did not contribute valuable 

information as to why the hypothesis was not supported. A cross-sectional study on the 

experiences of Australian nurses during COVID-19 indicated that there was a decrease in work 

hours and clinical tasks during the height of COVID-19 (Halcomb et al., 2020). This may 

account for the current study results, whereby full-time staff may have experienced a reduced 

workload, indicating why greater resilience was apparent for full-time workers. Part-time staff 

are more likely to have young families (Jamieson et al., 2007) and the closure of schools led to 

children completing their schoolwork from home. Home schooling may have increased the 
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workload for part-time hospital staff and may also suggest why their resilience levels were 

significantly lower than their full-time colleagues. In addition, individuals working part-time 

may have normally used their spare time to engage in leisure and social activities, which has 

been shown to improve psychological wellbeing (Deuster & Silverman, 2013; Öksüz et al., 

2019), but since these activities were limited during lockdown, this may have affected part-

time staff resilience levels. 

Clinical Versus Non-Clinical  

It was expected that clinical hospital staff (nurses and physicians) would indicate 

greater stress and burnout compared to other hospital staff members. Contrary to the 

hypothesis, there were no statistically significant differences amongst hospital staff for 

resilience, stress and burnout. A recent study on healthcare workers during COVID-19 found 

no differences between physician or nurses levels of stress (or depression) and in addition, no 

associations were identified between poor mental health outcomes and staff involved in 

treatment of COVID-19 patients in comparison to staff involved in other non-COVID-19-

related hospital duties (Tiete et al., 2021). This is consistent with additional research on 

professional roles of hospital staff (clinical or other) during COVID-19 (Dobson et al., 2021). 

The current results suggest that regardless of position within the hospital, and despite direct 

involvement with COVID-19 patients, hospital staff as a group experience similar rates of 

stress and burnout. All staff may interact with a COVID-19 patient, have a fear of contagion, 

and the limitation of social support due to implemented lockdowns may contribute to stress 

and burnout, regardless of their professional role within the hospital workplace.  

Limitations 

Whilst the current findings present a snapshot of hospital staff during COVID-19, there 

are limitations that must be considered when drawing conclusions. Firstly, the study was cross-

sectional therefore difficult to interpret the data changes ‘across time’ since we could not track 
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within-subjects data throughout the six data collection points. Ideally, a repeated-measures 

within-subjects design across six time-points would have generated more informative data sets 

regarding interpretation over time. Though this was not possible with the current sample.  

Secondly, the declining, modest response rates throughout the data collection time points 

temper conclusions regarding the representativeness of the current findings. Lower response 

rates may have been due to survey fatigue. Lastly, due to the unexpected nature of a healthcare 

disaster, we were unable to obtain baseline data to compare before COVID-19 began, but 

instead, data could be collected post-COVID-19 to determine the resilience, stress, and burnout 

levels when the COVID-19 threat subsides (when vaccination rates increase).  

Implications  

The findings of this study present additional avenues for further research. Because 

stress resilience is a multidimensional construct, it is important to determine the core 

components of stress resilience and how it is then reflected and measured within the research. 

In addition, the current study assessed the contributory effect of resilience on burnout using 

time-point cross-sectional data, thus future research should consider a within-subjects 

longitudinal study as this will strengthen the assumptions of resilience contributing to 

psychological optimisation. Research during a pandemic should also obtain further personal 

participant information to better inform further contributory factors that may impact 

psychological wellbeing such as, family situation, financial distress, and any pre-existing 

mental health conditions. In addition, a more extensive examination of workplace roles during 

a pandemic (compared to regular professional roles before a pandemic) would provide further 

insight on the impact of a pandemic on individuals working within the hospitals. Within a 

pandemic situation, it would be useful to compare a designated COVID-19 hospital with a non-

COVID-19, creating a potential control group for comparison.  
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Conclusion 

Whilst mindful of the cross-sectional design of the current study, hospital staff showed 

a moderate level of burnout throughout the six data collection points of this study, though data 

shows symptoms of burnout are steadily increasing. Due to a lack of longitudinal research, it 

is unknown whether the psychological health of Australian healthcare workers is worsening, 

yet it can be assumed that the healthcare population will follow similar global trends presenting 

poor mental health outcomes as time progresses. Hospital staff showed high stress during the 

month of November, yet thankfully other data collection time-points showed moderate levels 

of stress. Additionally, the current data contends younger hospital staff are at a greater risk of 

burnout which is concerning as younger hospital staff in the current study showed lower 

resilience compared to older staff working a part-time load. Hospital staff would benefit from 

supportive interventions for the current pandemic and during future healthcare crises and 

strategies attempting to improve the psychological health of hospital staff could target younger 

populations. Resilience training programs may assist in the prevention of workplace burnout 

and psychosocial interventions may assist with halting the decline of burnout of hospital 

workers during COVID-19. Further longitudinal data during and post-COVID-19 is required 

to ascertain the effect of a pandemic on the psychological health of our sorely needed healthcare 

professionals and hospital staff.  
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Chapter 4 

Study 2: Stress Resilience and Physical Activity amongst Australasian Emergency 

Nurses: A Cross-Sectional, Comparative Study Preceding and During the COVID-19 

Pandemic 

Study 1 (Chapter 3) explored the effect of COVID-19 on the resilience, stress, and 

burnout of hospital staff, including nurses and found that COVID-19 had a negative impact on 

psychological health over time, resulting in high stress and burnout and a decline in stress 

resilience. It became clear that a further understanding of the negative impact of COVID-19 on 

specific roles within the hospital was needed. Thus, Study 2 (Chapter 4) examined a specific 

nursing population, emergency department (ED) nurses, who are considered the frontline staff 

during the pandemic. Study 2 presents findings of a comparison study as a follow up of the 

2018 cross-sectional study examining resilience, stress, burnout, distress, and physical activity 

among emergency department nurses across Australasia. Study 2 addressed dissertation aim 

(b): To explore the relationship between physical activity and stress resilience amongst 

emergency department nurses. Study 2 is written in publication form. T-tests were conducted 

on individual items of questionnaires but was not included in the journal submission, however 

supplementary results can be found under Appendix M.   
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Abstract 

This cross-sectional study aimed to compare stress resilience, physical activity, and the 

psychological wellbeing of Australasian emergency department (ED) staff before and during 

the Coronaviris-2019 (COVID-19) pandemic. Two identical, cross-sectional online surveys 

were administered to ED nurses across Australasia measuring resilience, stress, burnout, 

distress, and physical activity in April 2018 (108 responses), and in February 2021 (86 

responses). The 2018 data indicated main effects for age category, professional role, 

professional longevity, and qualification. Older ED nurses with greater workplace experience, 

higher professional roles, and higher education showed higher resilience and lower engagement 

in physical activity compared to younger ED nurses. Correlational analysis of 2018 data 

showed significant strong, positive relationships between distress and stress, a moderate, 

positive relationship between stress and burnout and a moderate, negative relationship between 

distress and resilience and between stress and resilience. Resilience was higher whilst stress 

and distress significantly lower in 2018 than in 2021. Few participants indicated engagement 

in physical activity for both survey collections, thus encouraging physical activity programs 

could enhance ED staff wellbeing, especially during pandemics.  
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Introduction 

Emergency department (ED) nurses deal with highly-stressful and unpredictable 

situations on a daily basis, whilst providing medical treatment and care to those in need (Lim 

et al., 2010). Prior to COVID-19, ED nursing staff were more susceptible to high levels of 

stress and burnout compared to nursing staff working in other departments (Potter, 2006; 

Shanafelt et al., 2012). Within this study, stress is defined as a dynamic process sparked by the 

perception of an uncontrollable and unpredictable stressor (stimulus) that affects physiological 

and psychological aspects of the stress response (Goodnite, 2014; Koolhaas et al., 2011; 

Levine, 2005). Burnout is the accumulation of stress over time and is characterised by feelings 

of mental and physical exhaustion, negative attitude, and feeling like workplace goals are 

unachievable (Arora et al., 2013; Bianchi et al., 2014; Embriaco et al., 2007). High stress and 

burnout could be attributed to shift work, long working hours, high levels of responsibility, and 

high task orientation (Driscoll, 2008; Healy & Tyrrell, 2011; Ross-Adjie et al., 2007).  

During COVID-19, ED nurses were the frontline personnel and their workload 

increased considerably (Lee et al., 2020), which was also accompanied by greater stress and 

burnout symptoms (Chor et al., 2020; Woo et al., 2020). ED nurses were at a higher risk of 

contracting the infection compared to the general population (Eyre et al., 2020; Gómez-Ochoa 

et al., 2021) and contributed to the fear of virus transmission to family members (Pappa et al., 

2020; Shanafelt et al., 2020; Wallace et al., 2020). Two cross-sectional surveys conducted 

before (January, 2020), and during (April, 2020), COVID-19 on ED nurses in Belgium found 

the prevalence of burnout was high and was not statistically significant between data points 

(Butera et al., 2021). Whilst this signifies the poor mental health of ED nurses generally, Butera 

et al.’s (2021) surveys were conducted four and a half months apart and the debilitating 

consequences of COVID-19 had not reached fruition, and therefore burnout rates may present 

differently one year further into the pandemic and also in normal “non-COVID-19” times. 
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Overall, COVID-19 affected ED nurses mental health across the globe resulting in increased 

levels of stress, anxiety, depression, distress and burnout (Bohlken et al., 2020; Labrague, 2021; 

Lai et al., 2020; Pappa et al., 2020; Shen et al., 2020; Tiete et al., 2021; Yörük & Güler, 2021).  

Stress resilience mediates the effects of stress, distress, and burnout (Brown et al., 2018; 

Harker et al., 2016; Yu et al., 2019; Zou et al., 2016). Stress resilience is the ability to 

successfully adapt to a stressful situation; the physiological and psychological stress processes 

encourage or hinder adaptations in response to adversity, which can lead to optimised or 

vulnerable psychophysiological functioning (O’Donohue et al., 2021; Obbarius et al., 2018; 

Richardson, 2002). An individual’s level of stress resilience is founded upon their adaptability 

to a stressful situation and from learned past experience (Fletcher & Sarkar, 2013). Ultimately, 

stress resilience is considered as the capability to revert to normal functioning after 

experiencing stress, emphasising recovery rather than desensitisation (Norris et al., 2009). 

Researchers suggest that hospital personnel with higher resilience are likely to cope with 

workplace stress (Beaumont et al., 2016; McGowan & Murray, 2016) and have lower stress 

and burnout levels (Arrogante & Aparicio-Zaldivar, 2017; Guo et al., 2018; Hegney et al., 

2015; Rushton et al., 2015). During COVID-19, cross-sectional research on ED nurses showed 

moderate to severe levels of burnout (Eyre et al., 2020; Lai et al., 2020), and resilience appeared 

to mediate symptoms of burnout (Jose et al., 2020).  

Physical activity positively influences symptoms of stress and burnout (Bentley et al., 

2013; Gerber, Lindwall, et al., 2013; Naczenski et al., 2017; Penedo & Dahn, 2005). A study  

(2013) examined the relationship between self-perceived stress, burnout and depression and 

cardiovascular fitness on a random sample (197 participants) of mainly healthcare workers. 

Gerber et al. (2013b) found that participants with higher levels of fitness presented with less 

burnout, depression and stress symptoms compared to participants of lower fitness. Since the 

beginning of COVID-19, Australian adults that indicated a decline in regular physical activity 
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(as a consequence of government-mandated lockdowns that entailed closure to sporting clubs 

and travel restrictions) also had higher rates of depression, anxiety and stress in comparison to 

individuals that did not report changes to physical activity (Stanton et al., 2020). This is 

consistent with global research on physical activity and psychological health (Violant-Holz et 

al., 2020).  

Researchers suggest that the increased workload during COVID-19 significantly 

reduced frontline healthcare workers’ ability to engage in regular physical activity (Magnavita 

et al., 2021), although healthcare workers (including nurses) that engaged in physical activity 

suggested it was a coping mechanism to combat the significant stress encountered in the 

workplace (Brown et al., 2021; Shechter et al., 2020).  A small study in China on frontline 

medical staff during COVID-19 found individuals that exercised according to the national 

prescription of daily activity presented with lower stress levels (Wu & Wei, 2020). Whilst there 

is a plethora of research on the mediating effects of physical activity on stress and burnout 

(Gerber et al., 2020; Naczenski et al., 2017), there is limited research on the contributory effects 

of physical activity on stress and burnout within Australian ED nursing populations prior to 

and during a pandemic.  

Stress is a pivotal factor for causality of burnout (Ayala & Christina, 1978) and high 

stress resilience levels and participation in physical activity have indicated a positive influence 

on stress and burnout symptoms (Naczenski et al., 2017; Rushton et al., 2015). Engaging in 

physical activity can induce physiological and psychological adaptations upon the stress 

response through exposure to highly taxing states (adversity) thus developing a resilience to 

stress (Deuster & Silverman, 2013; Luger et al., 1988; McEwen, 1998, 2016; Silverman & 

Deuster, 2014). Therefore, based on the relationship between stress resilience and physical 

activity (Epel et al., 1998; Hegberg & Tone, 2015; Silverman & Deuster, 2014), it is proposed 
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that physical activity should be strongly, positively correlated with resilience, and in turn, 

negatively related to stress and burnout.  

It is hypothesised that there will be: (a) a positive relationship between psychological 

health and the onset of COVID-19, compared to before the pandemic (b) a negative relationship 

between resilience and  stress, burnout, and distress both before and during COVID-19, (c) a 

negative correlation between engagement in physical activity and stress, burnout and distress 

of ED nurses, and lastly, (d) a positive relationship between physical activity and stress 

resilience. As the sample focuses on an ED nursing population, it is imperative to consider the 

hypotheses in relation to specific demographic differences (e.g., age, experience) as the 

literature indicates these factors play a significant role in the psychological wellbeing of these 

populations.  

Method 

Participants  

All members of the College of Emergency Nurses Australasia (CENA) were invited to 

participate in the surveys (see Participants Characteristics section in the Results for more detail 

about participants, see page 70). The first survey was administered in April 2018 and elicited 

196 responses. After data cleaning (containing missing data), 108 responses were included in 

the analysis. The second survey, conducted in February 2021 received 108 surveys, and after 

data cleaning, 86 responses were included in the analysis. To manage missing data, a modified 

listwise deletion method was implemented, deleting completely random cases with more than 

one questionnaire incomplete, rather than one or more missing value. Mean replacement was 

used for missing values.  

Measures 

The survey included 14 demographic items on professional role within the workplace, 

qualification level and workplace longevity.  
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Resilience 

 The Brief Resilience Scale (BRS; Smith et al., 2008) is a 6-item questionnaire 

designed to measure an individual’s ability to recover from stressful circumstances 

(Rodriguez-Rey et al., 2016). Responses are recorded on a five-point Likert scale ranging 

from 1 (strongly disagree) to 5 (strongly agree). Total scores are calculated by dividing the 

sum of responses by the number of items, yielding scores between one and five. Scores from 

1.00-2.99 indicating low resilience, 3.00-4.30 moderate resilience, and 4.31-5.00 high 

resilience (Smith et al., 2013). The scale demonstrates acceptable internal consistency (α = .80 

-.91) and has been used internationally with psychometric support (Rodriguez-Rey et al., 

2016). Test-retest reliability was evaluated over four weeks with 48 participants (intraclass 

correlation of .69) and over 12 weeks with 61 participants (intraclass correlation of .62; (Smith 

et al., 2008). In the current sample, reliability analyses were acceptable with a Cronbach’s α 

score of .87. 

Stress 

 Stress was assessed with the Perceived Stress Scale (PSS; Cohen et al., 1983), 

which is a 10-item questionnaire assessing an individual’s current stress levels and feelings 

of control, encompassing daily stressors to major events over the past month. Responses 

are recorded on a five-point Likert scale ranging from 0 (never) to 4 (very often). Items four, 

five, seven and eight are reverse scored, and the 10 items are summed for a total score. Scores 

range from 0 to 40 with higher scores indicating higher stress. Interpretation of scores 

categorise individuals into low stress (0-13), moderate stress (14-26), and high stress (27-

40) levels. The PSS demonstrates robust psychometric properties, including strong test-

retest reliability (r = .90 for a two-week interval; Almadi et al., 2012), good internal 

consistency (Sheldon et al., 1983), and adequate convergent and discriminant validity with 

other stress inventories (Mitchell et al., 2008). In the current study, reliability analyses were 

acceptable with a Cronbach’s alpha score of .85. 
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Burnout 

 The study used the 14-item Shirom-Melamed Burnout Measure (SMBM; Lerman et 

al., 1999), to assess occupational burnout. The SMBM measures burnout on three 

subscales: physical fatigue, emotional exhaustion, and cognitive weariness. Minor 

modifications were made to four questions to better align with workplace context. Items were 

measured on a Likert scale from 1 (almost never) to 7 (almost always), with higher scores 

reflecting high symptoms of burnout. The SMBM has demonstrated adequate internal 

consistency in various studies, α = >0.70 (Glise et al., 2010; Johansson et al., 2005; Lerman 

et al., 1999; Shirom & Melamed, 2006). Regarding construct validity, the SMBM is well 

correlated with other reliable burnout measures, such as the Maslach Burnout Inventory 

and the Shirom-Melamed Burnout Questionnaire (Melamed et al., 1992; Shirom & 

Melamed, 2006). Reliability analyses for the current sample were excellent with a Cronbach’s 

alpha score of .95. 

Distress 

The Kessler Psychological Distress Scale (K10; Kessler et al., 2002) was utilised 

to assess the psychological distress and stability of the sample. The K10 is a self-report 

inventory that screens for psychological symptoms of distress over the past month. Scores 

range from 10 to 50 with higher scores indicating greater psychological distress. 

Interpretation of scores categorises individuals into low distress (10-15), moderate distress 

(16-21), high distress (22-29), and very high distress (30-50) for Australian samples 

(Andrews & Slade, 2001). The K10 exhibits good psychometric properties, showing 

worthy internal consistency for both dimensions (α = .89; Stallman, 2010). The K10 is 

comparative to other mental health instruments such as the General Health Questionnaire 

and the Short-Form-12 (Andrews & Slade, 2001). The values of the kappa scores range 

from 0.42 to 0.74 indicating a moderately reliability instrument (Dal Grande et al., 2002). 
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Reliability analyses for the current sample of 2018 scores were excellent with a Cronbach’s 

alpha score of .90. 

Physical Activity 

The Recent Physical Activity Questionnaire (RPAQ; Besson et al., 2010) was included 

to assess the intensity, frequency, and duration of activity domains: activity at home, 

occupation, transport, and leisure-time engaged in over the previous month. The RPAQ 

comprised of 9-items, and yielded sub-variables including sedentary hours per day, light 

hours per day (light intensity physical activity engagement per day), moderate hours per 

day (moderate intensity physical activity engagement per day), vigorous hours per day 

(vigorous intensity physical activity engagement per day), total activity per day (total 

physical activity energy expenditure per day), total awake METS (metabolic equivalents; 

total METS per day during waking hours) and total METS (total METS per day including 

sleeping hours). The RPAQ tool has been validated against objectively and subjectively 

measured variables across 10 European countries and is a psychometrically superior 

physical activity questionnaire when delivered electronically compared to other physical 

activity questionnaires (Golubic et al., 2014). Reliability and validity tests show moderate-

to-high reliability, with an intra-class correlation coefficient of 0.76 (p <0.001) for physical 

activity energy expenditure, and good validity for grading participants according to levels 

of participating in high-intensity physical activity (Besson et al., 2010). 

Procedure 

Ethical clearance was approved by the University Human Research Ethics Committee 

(2018: A17-114 and 2021: A20-126) and distribution approval was granted by CENA 

(CENA/RC/2020/10). Participant recruitment for both surveys (2018 and 2021) was facilitated 

by the CENA research committee through email invitations and social media posts on 

CENA’s Facebook and Twitter pages. Regular Facebook/Twitter posts were uploaded at 

one-week intervals during the data collection period (4-weeks). The survey included a 
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plain language information statement and participants provided informed consent by 

completing and submitting the survey. The survey completion time was approximately 15 to 

20 minutes. 

Data analysis  

Typically, an apriori analysis to inform statistical power would be implemented, 

however, given the circumstances, logistically and practically reaching the appropriate 

numbers for statistically robust results was not likely in the current study, therefore 

interpretation of results should be viewed with caution. Post-hoc power analysis was 

undertaken to provide a measure of informativeness of effect sizes achieved for this study. 

G*Power (Faul et al., 2007) was used to calculate sensitivity analyses producing ranges of 

required effect sizes given powers of 0.8 and 0.95, alpha of 0.05 and the sample size used. 

Effect sizes were calculated for bivariate correlations, t-tests and one-way ANOVAs and 

the results are summarised in Table 2.1 below. Detectable effect sizes reflected the 

recommended minimum effect for practical significance in social science of 0.41 for group 

differences and were between the minimum practical effect of 0.2 and moderate effect of 

0.5 for correlations (Ferguson, 2016). Effect sizes below these thresholds should be treated 

with caution.  
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Table 2.1 

G*Power Analysis for Estimated Effect Sizes 

Type of Statistical 

Test (Effect Size 

Estimate) 

Estimated 

Effect Size 

(Power = 0.8) 

Estimated 

Effect Size 

(Power = 0.95) 

Recommended Minimum 

Effect Size for Practical 

Significance (RMPE) 

T-test: Difference 

Between Two 

Independent Means 

(Cohen’s d) 

0.36 0.48 0.41 

ANOVA: Fixed 

Effects- One Way 

(Partial Eta Squared) 

0.35 0.43 0.41 

Bivariate Correlation  0.23 0.30 0.20 

 

Note. RMPE - Recommended Minimum Effect Size Representing a “Practically” 

Significant Effect for Social Science Data. 

Analysis included descriptive and inferential statistics. The 2018 data was used as 

baseline data and a one-way, between-groups Analysis of Variance (ANOVA) was 

conducted to examine the differences in resilience, stress, burnout, distress and physical 

activity on age group, professional workplace role, workplace duration, workload and 

qualification. Pearson correlation coefficients were also calculated. Combining 2018 and 

2021 data sets, an ANOVA was conducted to examine the changes in resilience, stress, 

burnout, distress, and physical activity variables over time (between-groups variable). 

Spearman correlational coefficients were calculated to examine the relationships between 

variables over time. Alpha was set at p < .05 significance for analyses and where applicable 

partial eta squared (partial η2) was used to measure effect sizes.  
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Results   

Participant Characteristics  

 The sample across the two surveys was female dominant (164) with 93 females and 15 

males in the 2018 survey and 71 females and 14 males in the 2021 survey. For qualification, 

groups were equivalent between 2018 and 2021. Professional longevity within the nursing 

workforce showed 30.93% of the overall sample had 11-15 years’ experience in the field, 

though this percentage was higher in the 2018 survey. Further, 36.08% of nurses indicated one 

to five years’ experience and this was similar between surveys. There were more participants 

in the 2021 survey (8.25%) with 16 years or more experience compared to the 2018 survey 

(3.09%). 

Baseline data- 2018 

Before conducting the one-way between groups ANOVA for each variable, the data 

was examined to ensure underlying assumptions were met. Shapiro-Wilk statistics indicated 

that the assumption of normality was supported (< .05) for each parameter. Levene’s test was 

non-significant across all variables, resilience F ( 5, 98) = 1.77, p = .127, stress F ( 5, 98) = .63, 

p = .68, burnout F ( 5, 98) = 1.71, p = .14, distress F ( 5, 98) = 2.80, p = .06,  sedentary hours 

per day F ( 5, 98) = 2.37, p = .07,  light hours per day F ( 5, 98) = 3.17, p = .11, moderate hours 

per day F ( 5, 98) = 4.75, p = .18,  vigorous hours per day F ( 5, 98) = 4.75, p = .06, total 

activity per day F ( 5, 98) = 2.87, p = .08,  total awake METS per day F ( 5, 98) = .33, p = .90,  

and total METS per day F ( 5, 98) = .33, p = .89, thus the assumption of homogeneity was not 

violated.  

Age  

The effect of the age category was statistically significant for resilience, F (5, 98) = 

2.35, p < .046, d = 0.35. Tukey’s HSD indicated that the difference was between the 26-30 and 

the 51-60 year old age groups (p = .076) but the effect size was insignificant (partial η2 = 0.107 
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with 95% confidence interval [0.000, 0.191]). There were no significant differences for age on 

stress, burnout, distress, or physical activity (p > .05). 

Professional Role  

The effect of professional role was statistically significant for resilience, F (5, 96) = 

5.17, p < .001, d = 0.51. Tukey’s HSD post hoc analysis revealed that registered nurses (M = 

3.21, SD = .88) had significantly lower resilience scores than emergency nurse trainers (M = 

3.84, SD = .65), associate nurse unit managers (M = 4.40, SD = .45) and nurse practitioners (M 

= 4.31, SD = .71). No significant differences occurred for the other scales (p > .05). 

Professional Longevity 

Professional longevity was statistically significant for resilience, F (3, 104) = 9.03, p < 

.001, d = 0.51. Tukey’s HSD revealed that participants that had worked in the field for one to 

five years (M = 3.12, SD = .96) had significantly lower resilience than participants that had 

worked in the field for 11-15 years (M = 4.06, SD = .75). Scores were statistically significant 

for the physical activity parameter- vigorous hours per day, F (3, 104) = 3.01, p = .03, d = 0.29 

indicating that participants with one to five years’ experience (M = .26, SD = .65) exhibited 

greater engagement in vigorous physical activity compared to participants with 11 to 15 years’ 

experience (M = .06, SD = .11). Scores were also significant for total METS, F (3, 104) = 4.13, 

p = .008, d = 0.10, whereby the significant differences existed between six to ten years’ 

experience (M = 35.89, SD = 6.97), 11 to 15 years (M = 31.98, SD = 4.46) and 21 or more years 

(M = 29.51, SD = 4.06); more workplace experience showed greater total METS expenditure. 

There were no other significant differences (p > .05). 

Education  

The ANOVA was statistically significant for education and resilience, F (3, 106) = 

3.88, p = .011, d = 0.33. There were differences between a bachelor’s degree (M = 3.36, SD = 
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1.00) and a master’s qualification (M = 4.09, SD = .70), exhibiting a higher education presented 

with greater resilience scores. The F tests were not significant for the other scales (p > .05). 

Correlations – 2018 Data  

There was a significant strong, positive relationship between distress and stress, and a 

moderate, positive relationship between stress and burnout (see Table 2.2). There were 

significant moderate, negative relationships between distress and resilience, and stress and 

resilience. Significant relationships were identified amongst RPAQ variables.  
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Table 2.2 

Pearson correlation coefficients for Resilience, Stress, Burnout, Distress and Physical Activity for 2018 data  

 1.  2.  3.  4.  5.  6.  7. 8. 9. 10. 11. 

1. 

Resilience 

- -.47** -.27** -.48** -.01 .03 -.06 .06 -.09 -.01 -.01 

2. Stress  - .45** .78** .17* -.00 .06 -.08 .15 .04 .05 

3. Burnout   - .16* .19** .05 -.17* .05 .09 -.05 -.05 

4. Distress    - .14 -.02 .15* -.03 .18* .14 .15* 

5. RPAQ - 

Sed 

    - .04 -.15* -.05 .79** .03 .03 

6. RPAQ - 

Light  

     - -.56** -.17* .21** -.08 -.08 

7. RPAQ - 

Mod 

      - .04 .19** .52** .53** 
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8. RPAQ - 

Vig 

       - .13 .70** .69** 

9. RPAQ - 

Tot Act 

        - .49** .48** 

10. RPAQ - 

Tot Aw 

         - 1.00** 

11. RPAQ - 

METS 

          - 

 

* p < .05 (two-tailed); ** p < .01 (two-tailed).  

RPAQ - Sed = RPAQ Sedentary Hrs Per Day, RPAQ - Light = RPAQ Light Hrs Per Day, RPAQ - Mod = RPAQ Moderate Hrs Per Day, RPAQ - 

Vig = RPAQ Vigorous Hrs Per Day, RPAQ - Tot Act = RPAQ Total Activity Per Day, RPAQ - Tot Aw = RPAQ Total Awake METS, RPAQ - 

METS = RPAQ Total METS. 
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Combined 2021 (COVID-19) and 2018 Data 

Time. Table 2.3 presents the means and standard deviations for resilience, stress, 

burnout, distress, and physical activity over the two data collection points. 

 

Table 2.3 

Means and Standard Deviations for Resilience, Stress, Burnout, Distress and Physical 

Activity over Time  

*  p < .05  

 

Before conducting the ANOVA on the combined 2018 and 2021 data sets, Shapiro-

Wilk, Levene’s test statistics and plot inspection showed normal distributions for both data 

sets. ANOVA’s were used to compare the two cross-sectional surveys and calculate effect sizes 

for any significant effects. 

 2018 (n = 108) 2021 (COVID-19; n = 86) 

Scales M SD M SD 
     

Resilience * 3.66 0.88 2.98 0.31 
Stress * 15.26 6.04 30.58 3.73 

Burnout 3.25 1.02 3.81 1.19 

Distress * 17.41 5.44 39.32 6.73 

RPAQ     
Sedentary Hrs Per Day 

* 4.67 2.65 5.53 2.63 

Lights Hrs Per Day 2.13 1.71 2.08 1.75 
Moderate Hrs Per Day 

* 1.72 1.89 2.15 1.87 

Vigorous Hrs Per Day 0.24 0.71 0.70 0.43 
Total Activity Per Day 

* 8.81 3.24 9.92 2.61 

Total Awake METS * 26.13 5.76 27.27 5.07 
Total METS * 33.26 5.51 34.44 5.01 
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The ANOVA showed a main effect for resilience (F [1, 153] = 21.04, p < .001), with a 

moderate to large Cohen (1988) effect size (partial η2  = .67) indicating resilience scores were 

lower in 2021 than in 2018. A significant main effect was found for stress (F [1, 153] = 194.96, 

p < .001, partial η2 = .56), with 2021 stress scores significantly higher compared to 2018. A 

significant main effect was also found for distress (F [1, 153] = 270.45, p < .001, partial η2 = 

.64), with participants exhibiting higher levels of distress in 2021 compared to 2018. 

 A significant main effect for sedentary hours per day was found (F [1, 153] = 4.92, p 

< .03, partial η2 = .03). Data shows participants led more sedentary lifestyles in 2021 compared 

to 2018. A main effect was found for moderate hours of physical activity per day (F [1, 153] = 

4.38, p < .04, partial η2 = .03), whereby participants engaged in moderate levels of physical 

activity more so in 2021 than 2018. A main effect was found for total activity per day (F [1, 

153] = 8.23, p < .005, partial η2 = .05), highlighting that participants engaged in greater overall 

activity per day in 2021 than 2018. There was a main effect for total awake METS (F [1, 153] 

= 3.80, p < .05, partial η2 = .02), showing participant METS expenditure during waking hours 

was higher in 2021 compared to 2018. Finally, a main effect was also found for total MET 

expenditure over 24 hours (F [1, 153] = 4.62, p < .03, partial η2 = .03) revealing total MET 

expenditure was higher in 2021 by comparison. The ANOVA indicated no main effects for 

burnout, light hours of physical activity per day and vigorous hours of physical activity per day 

(all p’s > .05). 

Correlations 

Time. There was a significant strong, positive relationship between stress and time 

(rho = .83, n = 194, p < .001) and distress and time (rho = .83, n = 194, p < .001). This 

highlights an increase in stress and distress levels over time. There was a significant 

moderate, negative relationship between resilience and time (rho = -.46, n = 194, p < .001).  
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Resilience. There was a significant strong, negative relationship between distress and 

resilience (rho = -.51, n = 194, p < .001). There was a significant moderate, negative 

relationship between resilience and stress (rho = -.46, n = 194, p < .001). There was a 

significant moderate, negative relationship between resilience and time, (rho = -.46, n = 194, 

p < .001).  

Stress. A significant strong positive relationship was found for distress and stress (rho 

= .76, n = 194, p < .001). A significant strong positive relationship was found for stress and 

time (rho = .83, n = 194, p < .001). A significant moderate, positive relationship was found 

for burnout and stress (rho = .45, n = 194, p < .001).  

Distress. There was a significant strong, positive relationship between distress and 

time (rho = .83, n = 194, p < .001).  

Scatterplots 

Figure 2.1 shows no obvious relationship between stress and the number of sedentary 

hours per day. The scatterplot highlights that stress scores were higher in 2021 compared to 

2018, yet sedentary hours do not appear to influence stress scores overall. Figure 2.2 highlights 

no correlation between stress and engaging in vigorous physical activity per day. Though, a 

very small group of participants participated at a vigorous level of physical activity intensity 

and may account for the weak correlation. Similar to Figure 2.1, Figure 2.2 shows higher stress 

scores in 2021 compared to 2018 and similar patterns were observed for each of the four 

physical activity scale components.  
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Figure 2.1 

RPAQ variable- sedentary hours per day and stress scores over time  

 
Note. Sed hrs per day = sedentary hours per day, PSS Total = Perceived Stress Scale total.  

Figure 2.2  

RPAQ variable- vigorous hours of physical activity per day and stress scores over time 

 
Note. Vig hrs per day = vigorous hours per day, PSS Total = Perceived Stress Scale total.  
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Discussion 

This study aimed to compare the psychological wellbeing of two cross-sectional 

Australasian emergency nursing cohorts prior to and during the COVID-19 pandemic. 

Additionally, the study aimed to ascertain whether a strong, positive relationship exists 

between physical activity and resilience. The study revealed that the COVID-19 pandemic 

significantly impacted the psychological well-being of ED nurses, with lower resilience and 

higher stress, distress, and sedentary behaviour hours during the pandemic than prior to the 

pandemic. Burnout levels showed moderate consistency between 2018 and 2021. Contrary to 

expectations, stress resilience did not positively influence health-related outcomes. Physical 

activity did not act as a protective factor for psychological health, and limited relationships 

were observed between physical activity parameters and well-being. Pandemic-induced 

factors, such as lockdowns and increased workloads, likely contributed to higher stress and 

distress, lower resilience, and increased sedentary behaviours during COVID-19. The study 

highlighted the complex interplay of factors affecting the well-being of ED nurses in the 

pandemic. 

COVID-19: The Overarching Effect 

Comparison of the 2018 and 2021 data revealed that COVID-19 had a significant 

negative impact on the psychological wellbeing of ED nurses. Resilience levels were 

significantly lower, whilst stress, distress, and sedentary hours per day were higher, during 

COVID-19 compared to before COVID-19. This is consistent with studies that found COVID-

19 negatively impacted stress, burnout, and engagement in regular physical activity amongst 

nursing populations (Lai et al., 2020; Liu et al., 2020; Stanton et al., 2021; Woo et al., 2020). 

A cross-sectional study on Australian nurses during COVID-19 showed nurses had 

physiological and psychological health concerns as a result of the pandemic (Halcomb et al., 

2020). The study’s (Halcomb et al., 2020) results are not surprising given that research on 
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nurses from prior pandemics have indicated heightened anxiety levels derived from the risks 

of participation in acute care, such as personal safety (Kang et al., 2018; Kohl et al., 2012; Lam 

& Hung, 2013).  

Contradictorily, the results indicated a ‘moderate’ level of burnout both during 2018 

and 2021 and may suggest that burnout levels were similar during the pandemic. In a cross-

sectional study comparing ED nurses’ burnout before and during COVID-19, minimal changes 

in symptom severity were observed (Butera et al., 2021). However, the study (2021) reported 

elevated burnout levels across both time-points, contradicting the present study’s findings and 

differing from other pre-pandemic (Potter, 2006; Shanafelt et al., 2012) and pandemic-related 

(Cheung et al., 2021; Tiete et al., 2021) findings. Potentially, the ED’s unpredictable 

environment mirrored the pandemic’s high stress, fast-paced nature, which may explain why 

burnout levels were similar before and during COVID-19 (Adriaenssens et al., 2015). Given 

the cross-sectional design of the current study, limited robust conclusions can be derived 

because the sample was likely different at each time point. Comparing frontline COVID-19 

nurses, possibly akin to ED nurses, with non-COVID-19 nurses revealed lower burnout 

severity (Wu & Wei, 2020). Aligning with the current study’s findings, this may indicate 

frontline nurses felt greater sense of control within high stress settings, underscoring the need 

for precise investigations into ED nurse’ burnout during and beyond pandemics.  

Despite the unprecedented challenges posed by the COVID-19 pandemic, burnout 

levels among ED nurses appeared to remain consistent with pre-pandemic levels. The nature 

of the ED environment, characterised by its inherent unpredictability and high-paced demands, 

has long been acknowledged as a stress-inducing factor (Adriaenssens et al., 2015). However, 

the pandemic did not significantly exacerbate this stress for emergency nurses as suggested by 

the burnout measure, as they may have been already accustomed to a high-stress baseline. Their 

adaptability, crisis response training, and a strong sense of duty might have played crucial roles 
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in sustaining their psychological stress resilience (Alameddine et al., 2021) and may have 

prevented the exacerbation of burnout symptoms. Additionally, there may have been robust 

support systems within the workplace for ED nurses specifically, effective communication 

from leadership within their current hospital, and established coping mechanisms that 

contributed to the nurses’ ability to navigate the challenges posed by the pandemic. This 

argument suggests, although somewhat speculative, that the unique characteristics of ED 

nursing, coupled with effective coping strategies and a supportive work environment, 

collectively acted as a safeguard, preventing a substantial increase in burnout levels during the 

unprecedented circumstances of the COVID-19 pandemic. 

Stress Resilience  

The assumption of stress resilience’s influence on negative health-related outcomes 

before and during COVID-19 was not supported. Despite moderate, positive correlations in 

2018, neither baseline nor COVID-19 data in 2021 indicated positive effects of resilience on 

stress, distress, or burnout. Data from 2018 complemented research pre-pandemic on nursing 

populations (Guo et al., 2018; Hegney et al., 2015). In 2018, older nurses, those with longer 

workplace longevity, higher workplace status, and advanced education indicated higher 

resilience than their younger counterparts, consistent with nursing resilience studies (Ang et 

al., 2018; Smallwood, Pascoe, et al., 2021; Tiete et al., 2021).  Younger nurses have cited using 

their workplace experience to build and cultivate resilience (Reyes et al., 2015), and may 

account for results favouring increased experience promoting resilience. In 2021, although the 

age group was older, age, education, and training’s impact on resilience was negated during 

the COVID-19 pandemic. Regardless of these factors, resilience was lower during, than prior 

to, COVID-19. Elevated stress and distress signified universal pandemic strain amongst nurses, 

even as they embraced a heightened sense of purpose (Albott et al., 2020; Jassar et al., 2021; 

Villar et al., 2021).  
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The absence of age-based distinctions suggests a collective fortitude amongst nurses, 

challenging the conventional notion that age and experience differentially influence resilience. 

In this specific rural Australian setting, ED nurses, irrespective of age, have demonstrated 

cohesion in navigating the adversities of the pandemic. This unexpected homogeneity in 

resilience levels across age groups could be attributed to several inter-related factors. Firstly, 

the shared experience of confronting the unprecedented challenges of the pandemic might have 

fostered a sense of unity and camaraderie amongst nurses, emphasising collective strength over 

individual differences. Additionally, the rural context, typically characterised by close-knit 

communitie, may have contributed to the cultivation of a supportive work environment that 

transcends age-related disparities. The absence of age-based distinctions could also reflect a 

unique adaptability and resourcefulness ingrained in rural healthcare professionals, allowing 

them to collectively confront challenges posed by the prolonged pandemic crisis. Ultimately, 

the cohesive resilience observed among nurses in this rural Australian setting underscores the 

importance of shared experiences and collaborative environments in fostering collective 

strength amidst adversity. 

Pre-COVID-19 research indicated that greater workplace experience and higher 

qualifications enhances ED nurse retention (Hogan et al., 2007; Sánchez-Zaballos & Mosteiro-

Díaz, 2021). However, Australian studies conducted during the COVID-19 pandemic observed 

high work resignation intentions amongst ED and healthcare workers regardless of experience 

or training (Cornish et al., 2021; McGuinness et al., 2022), reflecting international trends 

(Labrague, 2021). This suggests chronic pandemic stressors, compounded by limited pandemic 

exposure (especially within Australia), might have overwhelmed ED nurses’ psychological 

wellbeing, leading to high turnover rates post-pandemic. The mitigating effect of resilience on 

stress levels was limited, regardless of age or experience.  

Physical Activity  
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Our results indicated that physical activity did not serve as a protective facilitator for 

psychological health before and during the pandemic. Baseline data from 2018 demonstrated 

limited relationships between physical activity parameters and resilience, stress, burnout, or 

distress prior to the pandemic. Research prior to COVID-19 highlighted low leisure-time 

physical activity amongst nursing populations (Ahmad et al., 2015; Jung & Lee, 2015; Naidoo 

& Coopoo, 2007), along with low intensity levels (Nahm et al., 2012; Tucker et al., 2010). Data 

from 2018 revealed that participants with less workplace experience (1-10 years) engaged in 

more vigorous physical activity than participants with 11 years or more experience. Workplace 

longevity was associated with greater total awake METS per day, accompanied by limited 

engagement in light, moderate or vigorous physical activity per day. Whilst it is unknown 

(within the current study) whether more senior occupational roles are related to low 

engagement in physical activity, as age increases, participation in leisure time physical activity 

decreases (Hallal et al., 2012). Current results could allude that more senior nursing staff are 

expending more energy within the workplace environment and engaging in limited leisure-time 

physical activity outside of the workplace. More senior nurses may experience greater fatigue 

and time-pressures within the workplace (Buising et al., 2020), and therefore cannot engage in 

physical activity pursuits. An Australian study comparing leisure-time to workplace physical 

activity amongst nurses’ physical and psychological wellbeing found high workplace activity 

combined with low leisure-time physical activity led to negative physiological and 

psychological health compared to individuals that engaged in greater leisure-time outside of 

the workplace (Henwood et al., 2012). In line with the current study, other research (Henwood 

et al., 2012) found that nurses allocating energy to work and less to leisure activities may 

experience compromised psychological health; this could lead to heightened stress, distress, 

and decreased resilience levels.  
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COVID-19 data revealed that engaging in physical activity did not influence the effects 

of stress, burnout, or distress, and highlighted sedentary behaviours were higher during 

COVID-19. Government-mandated lockdowns (i.e., restrictions on personal active transport 

and socialising) to prevent the spread of COVID-19 caused psychological distress to Australian 

nurses (Smallwood, Karimi, et al., 2021). The lockdowns may have contributed to limited 

physical activity engagement, and partially explain the higher stress and distress, and the lower 

resilience during the pandemic. Although some individuals engaged in lockdown physical 

activity regimes (Brown et al., 2021; Smallwood, Karimi, et al., 2021), higher ED nurse 

workloads (Lee et al., 2020) could have reduced energy levels, making individuals less likely 

to engage in physical activity outside of the workplace. Moreover, limited pandemic social 

interactions, known to boost exercise adherence (Dishman et al., 1985), may have further 

discouraged leisure-time physical activity amongst ED nurses. In the pandemic, leisure-time 

physical activity was constrained, hindering comparison of 2018 and 2021 data. This pattern 

might signify pandemic-induced sedentary living due to government restrictions.  

Limitations  

The study’s cross-sectional design over two years hindered tracking longitudinal 

changes since we did not track within-subjects data. Limited sample sizes and lower response 

rate during COVID-19 due to workplace pressure and time constraints limits generalisability. 

As discussed in the data analysis section, the small sample size limited the robustness of the 

results given the reduced statistical power, therefore results should be interpreted with caution. 

The one-way between groups ANOVA for age and resilience post-hoc analyses were 

unfulfilled due to the small sample size within each age group, thus warranting caution. Whilst 

expected, given the healthcare workforce in Australia is female dominant (Australian Institute 

of Health and Welfare; Nursing and Midwifery Board of Australia, 2020), 85% of the total 

sample was female dominant and therefore provides limited insight on the effect of COVID-
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19 on the male population. Maintaining methodological similarity between data collection 

points was crucial, but the survey’s occupational focus may have overlooked home stressors 

during lockdowns, potentially affecting results.  

Implications  

The current study has implications for hospital educators and suggests the need for 

leisure-time physical activity programs both within and outside hospital settings to address 

poor psychological health outcomes. Occupational physical activity along may not suffice for 

positive health outcomes. Psychological resilience training programs are crucial for staff 

retention, especially during chronic stressors that occur as a result of pandemics. Whilst 

resilience wasn’t significantly linked to stress or burnout, the absence of resilience-maintaining 

strategies may have led to negative health consequences in this and other studies during 

COVID-19. Human resource departments should prioritise physical activity and resilience 

programs to enhance staff wellbeing and retention.  

Conclusions 

In the current study, comparison across different years indicated COVID-19 

significantly impacted the psychological wellbeing of ED nurses, leading to lower resilience 

with higher stress and distress. Stress resilience did not affect stress, burnout, and distress. ED 

nurses reported infrequent engagement in high-intensity physical activity during both surveys, 

and whilst it appears physical activity did not play a protective role on the sample’s 

psychological wellbeing, COVID-19 restrictions constrained their ability to engage in physical 

activity. Given the high stress rates and low resilience when faced with a chronic stressor, ED 

nurses should receive supportive interventions during future healthcare crises, regardless of 

experience or professional role within the hospital. More post-COVID-19 data is needed to 

understand its lasting psychological impact on ED nursing populations.  
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Chapter 5 

Study 3: Interventions to Optimise Stress Resilience amongst Australian Nursing 

Students during a Pandemic: A Feasibility Study 

Study 2 (Chapter 4) included a cross-sectional study comparing ED nurses before and 

during the COVID-19 pandemic, which found that COVID-19 had a negative impact on the 

mental health of frontline nurses, where resilience declined, and stress and distress increased 

from 2018 to 2021. Further, Study 2 gave little indication of a positive relationship between 

physical activity and stress resilience, though it also revealed that nurses have limited 

engagement in physical activity overall.  

To broaden the perspective of the nursing populations during the COVID-19 pandemic, 

third-year student nursing population completing clinical placement was inspected. Since 

Study 2 indicated that nurses have low engagement in physical activity, the current study 

implemented an intervention utilising physical activity to promote the stress resilience of 

student nurses. Social distancing meant the current study was conducted solely online. Study 3 

addressed dissertation aim (c): To explore the use of physical activity as a facilitator in the 

promotion of stress resilience within a student nursing population during COVID-19, and (d); 

To compare a physical activity program to a mindfulness intervention program in optimising 

stress resilience during COVID-19. Further, Study 3 was a feasibility study, whereby, process 

elements of the intervention were evaluated.  
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Abstract 

This feasibility study aimed to monitor the practicality and viability of implementing a 

high-intensity physical activity program and a separate mindfulness intervention program to 

enhance stress resilience among student nurses during the COVID-19 pandemic. Twelve third-

year nursing students participated in a mixed-method design (qualitative and quantitative), 

integrating objective and subjective parameters to evaluate physiological and psychological 

resilience, stress, and well-being. The study involved one-on-one interviews conducted after 

the intervention phase. A battery of psychological measures, encompassing resilience, stress, 

burnout, and distress, was employed, along with objective and subjective fitness assessments 

and physiological measures, including physical activity levels, heart rate, systolic and diastolic 

blood pressure, and heart rate variability indices. The Trier Social Stress Test and Rockport 1-

mile walk test were administered pre- and post-intervention. Quantitative results indicated 

improvements in physiological parameters to the stress test over time for the physical activity 

and mindfulness groups, with no changes in psychological well-being parameters across 

groups. Although, statistical analysis was conducted on a small sample size with limited power. 

Qualitative analysis also revealed enhancements in physiological and psychological stress 

resilience for all experimental groups, particularly the physical activity and mindfulness 

groups. Qualitative analysis revealed positive participant feedback and robust adherence, 

underscoring strong feasibility. Notably, the study's flexible online format proved 

advantageous, especially in navigating the challenges posed by COVID-19. This study 

contributes further evidence supporting the positive relationship between physical activity and 

stress resilience. Importantly, it underscores the need for intervention programs to include 

physical activity components, demonstrating their potential to improve student nurses' 

reactivity and recovery from stress in the challenging context of the COVID-19 pandemic. 
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Introduction 

Coronavirus disease 2019 (COVID-19) posed extreme demands and prolonged 

physiological and psychological health consequences on healthcare professionals across the 

globe. Healthcare workers endured significant workload increments (Lee et al., 2020) and were 

at a higher risk of COVID-19 contagion compared to the general population (Eyre et al., 2020; 

Gómez-Ochoa et al., 2021), which spawned fear of viral transmission to family members 

(Pappa et al., 2020; Shanafelt et al., 2020; Wallace et al., 2020). These workforce issues 

resulted in a high prevalence of stress and burnout and contributed to poor psychological health 

of our sorely needed life-saving professionals (Bohlken et al., 2020; Lai et al., 2020; Pappa et 

al., 2020; Shen et al., 2020; Tiete et al., 2021; Yörük & Güler, 2021).  

Stress is based on our reaction to a stressor, which affects the psychological experience 

and physiological processes that can result in an optimised functioning or vulnerability (Carver 

& Connor-Smith, 2010; Crum et al., 2020). Within this study, stress is viewed as a dynamic 

process whereby stress is considered in terms of how an individual may endure a stressor or 

challenge (Goodnite, 2014; Koolhaas et al., 2011). Stress is also a precursor to burnout. 

Burnout is characterised by feelings of mental and physical exhaustion, negative attitude, and 

feeling like workplace goals are unachievable (Arora et al., 2013; Bianchi et al., 2014; 

Embriaco et al., 2007). Despite the low COVID-19-related mortality and morbidity rates in 

Australia, physicians, nurses, and allied health staff showed similar trends on psychological 

health outcomes compared to other nations (Smallwood, Karimi, et al., 2021). There is an 

abundance of research on the psychological health of healthcare professionals during the 

pandemic, yet a paucity of research on healthcare students completing their training in the 

hospitals during COVID-19. Research has shown that younger age groups in the healthcare 

industry are more susceptible to stress and burnout (Abram & Jacobowitz, 2021; Gómez-
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Urquiza et al., 2017; Holland et al., 2013; McGarry et al., 2013; Zeng et al., 2020). Therefore, 

student populations require further exploration and protection.  

Nursing Population 

Nursing student populations encounter significant challenges throughout their 

undergraduate university degree, including attending clinical placements, which can negatively 

impact their psychological health and wellbeing (Ayaz-Alkaya et al., 2018; da Silva et al., 

2014; Watson et al., 2008). In Australia, nursing students must engage in clinical placement to 

enter the workforce, where nursing students in their final year of university (Rella et al., 2009) 

are thrust into high-pressure workplace environments contributing to high levels of stress 

(Chang & Daly, 2016; Milosevic et al., 2012). A review on student nurses showed the most 

frequently reported stressors were time-management, financial pressures and family 

management (Andrew et al., 2015; Nayak, 2019) and an Australian study connected these 

results with academic pressure and physical and psychological health concerns (Lo, 2002). 

Abram and Jacobowitz (2021) compared registered nurses to healthcare students (including 

nursing students) and found burnout was more prominent in healthcare students, with similar 

results found among an Australian sample (Robins et al., 2018). Poor psychological health in 

tertiary populations can lead to decreased productivity and discontinuation of their university 

degree (James et al., 2010). Nursing students endure personal, academic and workplace 

stressors, which contributes to psychological vulnerability.  

It was highly likely that COVID-19 negatively exacerbated nursing students’ stress-

related health outcomes. Nursing students were subjected to unprecedented changes to their 

education and some nursing students accepted clinical roles that would normally be assumed 

by graduate nurses in order to ease pressure within the hospitals (Hayter & Jackson, 2020). 

Previous pandemics (e.g., severe acute respiratory syndrome; SARS) have alluded that student 

nurses experienced the same risks of developing burnout and workplace stress as their more 
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experienced colleagues (Cao et al., 2020; Kim & Choi, 2016; Savitsky et al., 2020). A cross-

sectional study conducted before and during COVID-19 on 305 Spanish final-year nursing 

students indicated that poor mental health outcomes had increased during COVID-19 (Reverté-

Villarroya et al., 2021). Research across the globe indicates nursing students are suffering 

psychologically as a result of the pandemic (Gao et al., 2021; Huang et al., 2020; Zhu et al., 

2021), whilst other researchers found that COVID-19 had little impact on psychological 

outcomes (Drach-Zahavy et al., 2021; Kochuvilayil et al., 2021). Nevertheless, cross-sectional 

studies have limited direct pre-pandemic generalisations. Kochuvilayil et al. (2021) recently 

conducted a small-scale study comparing Australian (n = 99) and Indian (n = 113) 

undergraduate nursing students during mid-2020 (during government-mandated lockdown) 

and found moderate anxiety scores were significantly higher in the Australian sample. To date, 

little is known about the mental health of an Australian student nursing population during 

COVID-19, and ways in which resilience can be improved during COVID-19.  

Stress Resilience 

Resilience has been noted as a key factor enabling professional and psychological 

success within the nursing industry (Jackson et al., 2011; Pierce et al., 2020; Taylor & Reyes, 

2012) and correlates with poor psychological health (Brown et al., 2018). Hospital personnel 

with higher psychological resilience are likely to cope with workplace stress (Beaumont et al., 

2016; McGowan & Murray, 2016) and nurses with higher psychological resilience indicate 

lower stress and burnout (Guo et al., 2018; Hegney et al., 2015; Yu et al., 2019). Whilst the 

concept of resilience can be difficult to define (Richardson, 2002; Windle, 2010), the current 

study focuses on ‘stress resilience’, rather than a generalised psychological resilience 

(Almedom, 2015; Southwick et al., 2014). Stress resilience develops from an individual’s 

reaction to a stressor and influences the physiological and psychological stress response, which 

can lead to either successful adaptation and optimised functioning or a hindered/inactive 
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response resulting in physical and mental vulnerability (Cowen et al., 1990; O’Donohue et al., 

2021; Obbarius et al., 2018; Richardson, 2002). Stress resilience is considered as the capability 

to revert to normal functioning after experiencing stress, emphasising recovery rather than 

desensitisation (Norris et al., 2009). Charney (2004) acknowledges the physiological stress 

response processes that influence our psychological reaction and recovery towards a stressor, 

and vice versa Charney’s theory manifests the core concepts of stress resilience; the ability to 

adequately react and recover from stress that may promote innate stress resilience through 

attainment of positive adaptation and exposure to adversity (Dienstbier, 1989; Fletcher & 

Sarkar, 2013). Stress resilience literature is in its infancy, therefore literature pertaining to 

resilience can be defined as either ‘psychological resilience’, ‘physiological resilience’ or 

‘stress resilience’ specifically. Thus, Study 3 will draw on all forms of resilience research in 

order to construct the conceptual landscape that contributes to stress resilience. As the current 

study includes both psychological and physiological measures of resilience, it is considered 

better aligned with stress resilience research.  

Physiological measurements of stress resilience include cardiovascular parameters such 

as heart rate variability (HRV). HRV is the cardiovascular system’s response to environmental 

and physiological stressors upon the body (Acharya et al., 2006). Two main indices of HRV 

are time domain measurements, such as standard deviation of normal-to-normal RR intervals 

(SDNN) and the root mean square of successive differences (RMSSD). SDNN measures the 

standard deviation of normal intervals of heart rate (HR) and researchers suggest that both the 

sympathetic nervous system (involved in fight-or-flight reaction of the stress response) and 

parasympathetic nervous system (involved in maintaining and/or returning the body to 

homeostasis within the stress response process) contribute to SDNN (Shaffer & Ginsberg, 

2017). RMSSD represents the square root of the mean of the sum of the squares of differences 

between adjacent normal-to-normal intervals and is reflective of the automatic control of the 



 92 

vagus nerve or parasympathetic nervous system activity (Stein et al., 1994). A high HRV 

indicates greater cardiovascular flexibility, adaptability, and optimised physiological 

functioning and low HRV indicates physiological vulnerability of the stress response processes 

(Dekker et al., 2000; Thayer et al., 2009; Weber et al., 2010). Kim et al. (2018) reviewed 37 

studies and concluded that HRV is a reliable indicator of the physiological stress response and 

a good objective measure of psychological stress resilience. 

Other cardiovascular parameters that measure physiological resilience include HR, 

systolic blood pressure (SBP) and diastolic blood pressure (DBP). Increases in HR, SBP and 

DBP indicate activation of the sympathetic nervous system and decreases in these 

cardiovascular parameters indicate activation of the parasympathetic nervous system. 

Increased reactivity of cardiovascular parameters in response to a stressor indicates an efficient, 

adaptive ‘fight-or-flight’ response (Hughes et al., 2018; McEwen, 1998) and are indicative of 

physiological resilience. Researchers have found that a faster recovery from a stressor suggests 

a more resilient stress response system (Hughes et al., 2018; Tugade & Fredrickson, 2004). 

In student nursing research, the literature generally indicates that a higher resilience can 

improve psychological health outcomes (Manzanares et al., 2021; Pierce et al., 2020; Ríos-

Risquez et al., 2016; Smith & Yang, 2017). A review on student nursing and psychological 

wellbeing indicated moderate levels of psychological resilience and high levels of stress within 

the target population before the pandemic (Pierce et al., 2020). Prior to the COVID-19 

pandemic, a 13-week pilot intervention (including physical activity and mindfulness training) 

to improve psychological resilience in 40 student nurses proved effective; resilience scores 

increased from pre- to post-intervention (Boardman, 2016). During the COVID-19 pandemic, 

Kerbage et al. (2021) collected qualitative and quantitative data on 121 Australian nursing 

students and their levels of stress and psychological resilience. Kerbage et al. found low scores 

on psychological resilience, yet students with employment in nursing-related roles showed 
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higher psychological resilience scores with no statistically significant differences among first, 

second-, and third-year students. Qualitative thematic analysis identified challenges during the 

pandemic, including apprehension to maintain or optimise their mental health, fear of 

contagion, and feeling isolated. Student strategies to overcome challenges were developing or 

maintaining a daily routine, maintaining social connectedness, and mindfulness and meditation 

strategies. As Badu et al. (2020) explains, specific interventions to build resilience and improve 

psychological outcomes amongst nursing populations during prolonged health disasters is 

warranted. 

Mindfulness 

Mindfulness training improves stress-related health issues (Galantino et al., 2005; 

Krasner et al., 2009) and psychological resilience (Boardman, 2016). Mindfulness refers to a 

mental state where one focuses on the current moment whilst recognising and accepting their 

thoughts, emotions, and bodily sensations in a calm manner (Khoury et al., 2015). Mindfulness 

can facilitate greater cognitive flexibility, improved emotional regulation, optimised 

behavioural responses, and enhanced recovery to stressful situations (Good et al., 2016; Teper 

et al., 2013). Short (five minute) daily mindfulness-based interventions on healthcare personnel 

can reduce stress, burnout, and anxiety-related symptoms, and also improve psychological 

resilience (Gauthier et al., 2014; Gilmartin et al., 2017b). A randomised control trial found 

mindfulness improved stress resilience over an eight-week period (Chin et al., 2019), though 

their measurement of stress resilience was based on adaptations of trait mindfulness and 

acceptance scales and not rooted within stress resilience research. A meta-analysis compared 

mindfulness-based stress reduction therapies with mindfulness-based cognitive therapy and 

found that stress reduction techniques improved mental heath for clinical and non-clinical 

populations, yet cognitive-based therapy showed greater promise for disorder relapse (Fjorback 

et al., 2011). Mindfulness training for health care workers and student nurses during the 



 94 

pandemic have improved psychological wellbeing (Luberto et al., 2020; Meidiana et al., 2021; 

Rodriguez-Vega et al., 2020), but has not been investigated among student nursing populations 

in Australia or during the COVID-19 pandemic.  

Mindfulness, as a therapeutic approach, holds unique advantages for the nursing 

population, justifying its preference over alternative psychotherapies such as Cognitive-

Behavioural Therapy. Firstly, the brevity of mindfulness sessions, particularly short daily 

interventions lasting five minutes, aligns with the demanding schedules of nurses (Gilmartin et 

al., 2017a). The accessibility and ease of integration into their routine make mindfulness 

sessions a pragmatic choice for a population with limited time resources. Moreover, 

mindfulness emphasises present-moment awareness and acceptance of thoughts and emotions, 

aligning well with the nature of nursing, where rapid decision-making and emotional resilience 

are paramount (Braun et al., 2019; Xu et al., 2021). The mindfulness practice’s focus on 

cultivating cognitive flexibility and emotional regulation directly addresses the stressors 

inherent in healthcare settings (Gilmartin et al., 2017a). Additionally, the evidence indicating 

the effectiveness of mindfulness in improving psychological resilience, a crucial factor for 

nursing professionals, further supports its application. Unlike some therapeutic modalities, 

mindfulness does not necessitate prolonged sessions, making it a practical and feasible tool for 

promoting mental well-being in the context of nursing and practice during the demanding 

circumstances of the COVID-19 pandemic. 

Physical Activity 

Physical activity is another strategy that has a significant positive effect on stress-

related health outcomes (Bentley et al., 2013; Gerber, Lindwall, et al., 2013; Norris et al., 1992; 

Swain & Franklin, 2006). Australian nurses who participated in leisure-time physical activity 

presented greater physical health and better mental wellbeing compared to nurses that solely 

relied on incidental workplace physical activity (Henwood et al., 2012). Australian and English 
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university students that engage in health-promoting behaviours such as physical activity are 

less likely to suffer from depression, anxiety and stress (Lovell et al., 2015; Schofield et al., 

2016; Tyson et al., 2010). Positive relationships between physical activity and mental health 

outcomes have been found within student nurse populations (Hui, 2002; Klainin-Yobas et al., 

2015). Hawker (2012) found conflicting weak associations between psychological health 

outcomes and physical activity, though positive, significant correlations were found among the 

limited third-year nursing students that engaged in moderate to vigorous intensity physical 

activity. Stanton et al. (2021) conducted a survey on 500 Australian nursing students and found 

a small percentage (7.9%) of students were meeting the recommended Australian physical 

activity guidelines and whilst no relationships were found between physical activity and 

psychological distress scores, significant positive correlations were identified between 

sedentary behaviours and depression and sedentary behaviours and stress levels. Australian 

recommendation guidelines indicate that adults should participate in 2.5 to 5 hours of 

moderate-intensity physical activity or 1.25 to 2.5 hours of vigorous-intensity physical activity 

per week (Australian Government Department of Health, 2024). COVID-19 has indeed 

contributed to a negative change in physical activity participation in the student and general 

population (Karageorghis et al., 2021; Stanton et al., 2021; Talapko et al., 2021). In light of the 

pandemic, physical activity interventions are needed to improve the psychological wellbeing 

of student nurses. Physical activity may act as a stress building resource (Baker et al., 2012; 

Wells et al., 2012) that may increase stress resilience by promoting physiological and 

psychological adaptations, thus developing a resilience to stress (Silverman & Deuster, 2014).  

Theoretically, physical activity facilitates a more resilient stress response (Boutcher et 

al., 2001; Eriksson et al., 1997; Kelley et al., 2001; Silverman & Deuster, 2014; Sothmann, 

2006). When a person engages in high-intensity physical activity, this action places significant 

strain upon the body and the physiological stress response within the body is activated. The 
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stress response refers to the biological processes that are activated in response to a real or 

imagined stressor (McEwen, 2000, 2004). The stress response activation mirrors pathways 

activated when a real-world stressor is encountered (Forcier et al., 2006), also known as cross 

stress adaptation, whereby habituation of one stressor leads to a tempered stress response in 

another stressor (Chauhan et al., 2015). These biological stress response processes can develop 

positive physiological adaptations and can encourage efficient physiological functioning for 

the body to meet the demands of the stressor and encourage physiological endurance 

(Dienstbier, 1989; Epel et al., 1998). These positive adaptations may resemble adaptations that 

occur through physiological stress resilience pathways (Hegberg & Tone, 2015; Silverman & 

Deuster, 2014). A paucity of evidence indicates that engagement in physical activity can reduce 

the cardiovascular stress response to psychological stressors (Christodoulou et al., 2020; 

Forcier et al., 2006; Klaperski et al., 2013; Price, 2006; Rimmele et al., 2009; Rimmele et al., 

2007; Throne et al., 2000; Wyss et al., 2016), however other researchers have reported 

conflicting results (Childs & de Wit, 2014; Jayasinghe et al., 2016). Jackson and Dishman 

(2006) meta-analysis highlighted physically fitter individuals are likely to recover more swiftly 

from psychological stressors compared to physically unfit individuals.  

Issues with Physical Activity Interventions  

 The construction of evidence-based physical activity interventions faces challenges due 

to variations in frequency, intensity, and duration, as well as unclear reporting of intervention 

standards (Bischoff et al., 2019; Cale & Harris, 2006). The lack of consensus on these 

parameters, coupled with diverse approaches in promoting physical activity, particularly in 

terms of intensity, hinders the establishment of clear guidelines for successful interventions, 

complicating the execution of physical activity studies.  

A major issue with physical activity interventions is participant adherence. Numerous 

interventions exhibit deficiencies in reporting adherence and attrition rates, presenting 
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scenarios of insufficient adherence and elevated dropout rates (Bischoff et al., 2019).Within 

investigations centred on workplace physical activity, there exists a broad spectrum of dropout 

rates, ranging from 4% to 85%, and the predominant attrition rate generally falls within the 

30% to 50% range (To et al., 2013). This pattern in intervention reporting aligns with a broader 

trend in physical activity literature, emphasising the significance of strategies that not only 

enhance adherence but also mitigate attrition rates in workplace-based interventions  (To et al., 

2013). Addressing these issues becomes particularly relevant in the context of the current 

intervention study, where a robust understanding of adherence and dropout challenges is crucial 

for optimising the feasibility and real-world applicability of high-intensity physical activity and 

mindfulness intervention programs among student nurses on clinical placement. Assessing the 

feasibility of physical activity and mindfulness interventions for student nurses’ stress 

resilience during COVID-19 involves evaluating the adaptability, acceptability and logistics of 

the program within hospital settings (Ballew et al., 2010). Evaluating these interventions and 

aligning them with the specific demands of nursing education settings may indicate their 

potential influence on real-world effectiveness (Ballew et al., 2010). Given the challenges 

inherent in physical activity interventions, a thorough examination of feasibility is imperative 

(Abbott, 2014). Addressing the practical considerations for promoting physical activity in the 

context of nursing education, exploratory proof-of-concept (POC) studies become a valuable 

initial step to assess the preliminary efficacy of interventions (Abbott, 2014; Campbell et al., 

2019; Thabane et al., 2010). Although POC studies do not offer definitive conclusions about 

intervention efficacy due to small participant numbers, they guide decisions about proceeding 

to more extensive, and often more expensive, studies (Campbell et al., 2019; Preskorn, 2014).  

Aims of this Study 

The primary aim of the study was to compare the effectiveness of a high-intensity 

physical activity program with a mindfulness intervention program on student nurses’ stress 
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resilience during COVID-19 using qualitative and quantitative investigative methods. To the 

best of my knowledge, this was the first study to implement a physical activity intervention to 

improve health outcomes of an Australian student nursing population during the COVID-19 

pandemic.  

It was hypothesised that: (1) both the physical activity program and the mindfulness 

program will improve psychological and physiological health outcomes from pre- to post-

intervention, (2) physiological and psychological health outcomes will show greater 

improvement from pre- to post-intervention compared to the control group and (3) there will 

be strong negative relationships between resilience and stress, burnout, and distress, 

respectively, at post-intervention. 

The secondary aim of this study was to access the practicality of viability of 

implementing a high intensity physical activity program and a mindfulness intervention 

program for improving stress resilience among student nurses during the COVID-19 pandemic. 

This study aimed to evaluate the feasibility of the research design and intervention protocols 

employed with a small sample of twelve third-year nursing students. The focus was on 

exploring the logistical challenges, acceptability, and adherence to the intervention programs.  

The feasibility objectives: what were the participants expectations for recruitment and 

adherence? How can we enhance the process to improve attrition and adherence to the 

program? Intervention accessibility-are the protocols flexible for participants and can the 

intervention be sustainably scaled?  

Method 

Methodological Approach 

 This study adopted a pragmatic research design, employing both quantitative and 

qualitative methods to comprehensively investigate stress resilience among Australian nursing 

students amid the unique challenges posed by the COVID-19 pandemic. The research aimed 
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to assess the feasibility of physical activity and mindfulness interventions. Whilst the 

qualitative section followed a constructivist research approach, the integration of both 

paradigms was crucial to extracting essential data aligned with the overarching thesis question 

and the specific focus of the study. Informed by pragmatism, the research design was shaped 

to comprehensively capture psychological and physiological facets of stress resilience in a real-

world context. This approach, emphasising practical insights (Maxcy, 2003), guided the 

formulation of research questions that sought a broader understanding of intervention impacts. 

Aims and objectives were aligned for a balanced exploration, contributing academically whilst 

offering practical strategies for nursing student well-being. Embracing pragmatism facilitated 

the integration of diverse methods, including qualitative interviews and quantitative 

assessments (Morgan, 2014). This lens ensured our study effectively navigated the intricate 

dynamics of stress resilience during the COVID-19 pandemic, maintaining both contextual 

relevance and methodological flexibility. 

Study Design  

This study used a mixed-method design. Quantitative data encompassed self-report 

surveys and objective measures for cardiovascular parameters, whilst qualitative data included 

one-on-one interviews with the participants who completed the intervention. Since this was a 

feasibility study with small sample size, it was important to extend the breadth and depth of 

knowledge gained from the physical activity and mindfulness interventions and to strengthen 

the conclusions via a mixed-method approach (Schoonenboom & Johnson, 2017). These 

findings may help inform researchers on the types of resilience interventions that could be 

implemented, not only for nursing populations, but for the general population. Further, 

evaluating the study’s feasibility via qualitative methods ensures the practical implementation 

of these types of programs that aims to enhance psychological wellbeing.  

Participants 
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A total of 23 participants volunteered to participate in the study. Eligibility for the 

current study included student nurses in their final year studying at a regional university in 

Victoria, Australia undertaking clinical placements during the first 6 months of 2021 (during 

the COVID-19 pandemic). Pre-screening tools ensured eligibility, with individual exclusion 

criteria being the inability to participate in physical activity, a pre-existing medical condition 

that posed personal risk, or pregnancy. After pre-screening, 20 participants were eligible, with 

three participants considered high risk (deemed by the Adult Pre-Exercise Screening System) 

and were excluded from further participation. The study implemented a matched-groups design 

whereby participants were allocated to their groups based on their VO2max, Rockport rating, 

and MET results of the fitness test (for information on these measures, see the Measures section 

below). At the start of the intervention, there were 16 participants. By the end of the 

intervention and post-testing, 12 participants completed the entire intervention, with five, four, 

and three participants in the physical activity, mindfulness, and control groups, respectively. 

The sample was predominately female, with one male participant, with ages ranging from 19 

to 59 (Mage = 37.38, SD = 12.12).  

Measures  

Pre-Screening 

The Adult Pre-Exercise Screening System (Norton & Norton, 2012) used as a pre-

screening tool for physical activity participation and risk assessment (see Appendix S).  

Demographics 

The pre-intervention survey collected information on workload, specifying details such 

as full-time equivalents (FTEs). Another aspect covered the number of children, providing 

insights into participants’ family dynamics. Additionally, participants’ qualification levels 

were assessed, encompassing various nursing skill levels, including advanced degrees like 

Masters and Ph.D. 
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Battery of Psychological Questionnaires  

The psychological survey used at pre- and post-intervention included the Brief 

Resilience Scale (BRS), a questionnaire comprising of six items assessing an individual’s 

ability to recovery from stressful circumstances (Smith et al., 2008), for further information on 

the BRS see Chapter 3, page 46. The Perceived Stress Scale (PSS), a 10-item questionnaire 

assessing an individual’s current stress levels and feelings of control (Cohen et al., 1983), for 

more information on the PSS see Chapter 3, page 47. The Shirom-Melamed Burnout 

Measure (SMBM) was used to assess occupational burnout (Lerman et al., 1999), for more 

information on the SMBM see Chapter 3, page 47. The Recent Physical Activity 

Questionnaire (RPAQ) assessed intensity, frequency and duration of activity domains such 

as within the home, using transport, within the occupation and during leisure time over the 

past month (Besson et al., 2010), for more information about the RPAQ see Chapter 4, page 

67. Finally, the Kessler Psychological Distress Scale (K10) assessed psychological distress and 

stability (Kessler et al., 2002), for more information on the K10 see Chapter 4, page 66. 

Reliability analyses for the current sample were good with a Cronbach’s α score of .85 for 

BRS, an excellent score of .93 for SMBM, a good score of .87 for K10, and the PSS indicated 

an acceptable Cronbach’s α score of .48, so results from the PSS should be interpreted with 

caution.  

Resilience. The survey also included the Connor-Davidson Resilience Scale (CD-

RISC; Connor & Davidson, 2003), which is a 10-item questionnaire designed to assess stress 

coping ability over the past month (see Appendix T). Example questions include I am able to 

adapt when changes occur, and I tend to bounce back after illness, injury, or other hardships. 

Answers are provided on a five-point Likert scale ranging from 0 (rarely true) to 4 (true nearly 

all of the time). Total scores range from 0-40, with a higher score indicating higher level of 

resilience. Some researchers (Miller et al., 2021; Notario-Pacheco et al., 2011) have indicated 
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score quartiles whereby the first quartile indicates low resilience, the second and third quartile 

indicates moderate resilience, and the fourth quartile indicates high levels of resilience. 

Campbell-Sills and Stein (2007) found that this short version was well correlated to the original 

25-item version (r = .92) and had adequate internal consistency (α = .85). Test-retest 

reliability is very good with intraclass correlation of 0.87 (Connor & Davidson, 2003; 

Windle et al., 2011). Reliability analyses for the current sample were excellent with a 

Cronbach’s α score of .90.  

Online Diary 

Participants completed a short survey once a week during the intervention (see 

Appendix U). Questions included adherence to their allocated intervention over the course 

of the week. Participants also recorded their resting BP, HR and HRV within the survey 

(this was the same day as completing the survey) via the Suunto wristwatch. Participants 

were asked about the amount of sleep, levels of stress (Likert scale of 1-10), nutrition 

(Likert scale of 1-10) and exercise (Likert scale of 1-10) over the previous 24 hr period, 

with 1 = very poor, 2 = poor, 3 = fair, 4 = below overage, 5 = average, 6 = above average, 

7 = good, 8 = very good, 9 = excellent and 10 = outstanding.  

The Trier Social Stress Test  

The Trier Social Stress Test (TSST) is a biopsychological instrument designed to 

examine the effects of acute physiological and psychological stress (Kirschbaum et al., 1993). 

The test comprises of three components; an anticipation stage, a five-minute speech (with 

topic of dream job application), and a five-minute mental arithmetic test (i.e., counting 

backwards from 1022 in increments of 13) performed in front of a panel of confederates. The 

confederates were required to give instructional and negative (verbal and behavioural) 

feedback throughout both tasks within the TSST. In addition, the lead researcher explained 

that the most highly convincing speech throughout the study would win a $100 gift voucher. 

All tasks were video recorded. HR, SBP, DBP and HRV indices were assessed throughout 
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this task (see Figure 3.1 for graphical account of methodological timeline on when 

cardiovascular parameters were measured). It is difficult to examine test-retest reliability of 

the TSST due to intra- and inter-individual variability in physiological and psychological 

responses (Labuschagne et al., 2019), though some authors argue the TSST is not prone to 

cardiovascular habituation (Mischler et al., 2005; Schommer et al., 2003; von Känel et al., 

2006).  

Due to COVID-19 social distancing restrictions, the test was conducted online via 

Zoom. Other studies have conducted the TSST via virtual reality programs and found similar 

physiological and psychological stress responses were elicited in comparison to the standard 

TSST (Hawn et al., 2015; Jönsson et al., 2010). A visual analogue scale (VAS) was emailed to 

participants, and they completed the VAS before and after engaging in the TSST. The VAS 

asks participants to rate their level of stress, from 1 (no stress) to 10 (very stressed). This was 

submitted to the researcher via email after the stress test was completed.  
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Figure 3.1  
TSST Procedure  
 

 
Note. HR = heart rate, BP = blood pressure, RPP = rate pressure product and HRV = heart rate variability.  
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Fitness Testing 

The Rockport 1-mile walk test (Kline et al., 1987) was developed to predict maximal 

oxygen uptake (VO2max) and individual fitness. The test involves participants walking a mile 

as quickly as possible. Participants wore the Suunto wristwatch and chest belt during the 

Rockport test. Participants were provided with a website link 

(https://exrx.net/Calculators/Rockport) where they entered the required details such as heart 

rate (at the conclusion of the walk), walk duration, body weight (used for VO2max calculations), 

age and sex, and the calculated output included VO2max scores, a Rockport fitness score, and 

METs based on population averages.  The Rockport is a valid and reliable predictor of VO2max 

and fitness indicator (Weiglein et al., 2011). For physiological testing of HRV indices, the 

fitness test was compartmented into three sections based on time of the submitted .fit file. The 

average of three time-points across each of the three sections was analysed for SDNN and 

RMSSD.  

Equipment 

SBP and DBP parameters were measured with an automatic blood pressure monitor 

OMRON HEM-7120, which is a valid and reliable measure (Coleman et al., 2008; Zhang et 

al., 2021). HRV indices, such as SDNN and RMSSD, and HR were measured via the Suunto 

Ambit 3 wristwatch and chest belt. The Suunto wrist watches and chest belts are reliable, valid 

and accurate tools in assessing HR and HRV compared to electrocardiogram data (Bouillod et 

al., 2015; Schmitt et al., 2013; Weippert et al., 2010). For HRV indices, three measurements 

were obtained for each time-point within the stress test and a mean result was calculated and 

used within the main data set. Physiology researchers prefer to use a calculated HRV mean 

score (Parati et al., 2008; Pickering et al., 2005), however due to the online nature of the 

intervention, this procedure was not possible for heart rate and blood pressure parameters.  

 



 106 

Experimental Group Programs 

The three groups are differentiated with the abbreviations PA (physical activity group), 

MIND (mindfulness group) and CG (control group). 

Physical Activity Intervention Group 

A high-intensity physical activity program was developed specifically to improve 

physiological optimisation of bodily functioning. Participants engaged in a high-intensity 

interval training (HIIT) program, which is defined as small bursts of explosive effort 

accompanied by short periods of rest or low-intensity physical activity (Gibala & Jones, 2013). 

A personal trainer and two exercise physiologists collaborated to create 24 workout sessions 

(videos) for the 8-week program, based on Gibala and Jones’ (2013) suggested fitness 

programs. The program contained three levels of difficulty within each session, in order to 

cater for different fitness levels of participants. Typically, each 20-min session contained 30-s 

exercises, with six alternative exercises performed consecutively before a one-minute rest 

period. These workouts were delivered via Youtube and were password protected. Participants 

engaged in the program three times per week over the 8-week intervention period. The intensity 

of the exercise sessions increased over time to compensate for the improvement in participant 

fitness levels over time.  

Mindfulness Intervention Group 

The MIND group used the Australian-made phone application by The Resilience 

Project developed in collaboration with The University of Melbourne research team. The ‘app’ 

combines both psychological and physiological exercises that aim to improve psychological 

resilience. The exercises include gratefulness and empathy reflections, an appreciation journal, 

and 10-minutes of mindfulness meditation training. Participants engaged in the program for 10 

minutes per day over the 8-week intervention period. 
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Control Group 

The waitlist-control group continued their life as normal. Participants did not abstain 

from engaging in physical activity or mindfulness practices if they participated in these 

activities prior to the intervention. Though, participants that did not engage in these activities 

prior to the intervention were asked to refrain from supplementary physical activity and 

mindfulness practice throughout the intervention period.  

Procedure  

This study was approved by the University Human Research Ethics Committee 

(Approval #A18-116, see Appendix V). Recruitment was facilitated through the University 

nursing staff and school contacts, whereby an email was sent to students enrolled in the third 

year Bachelor of Nursing program. Potential participants responded to the lead researcher via 

email regarding their interest in the study. All communication with participants was conducted 

individually, as to maintain anonymity amongst participants, via email or video conferencing 

(i.e., Zoom or similar) meetings. All aspects of the data collection and intervention were 

conducted online due to COVID-19 lockdown restrictions. The lead researcher was available 

and ‘on call’ for participants at any time via email, phone, or video conferencing.  

Pre-Intervention Phase 

In the pre-intervention phase, an email with a Qualtrics link to the online psychological 

survey was sent to participants that emailed their interest in the study, with the plain language 

information statement (see Appendix W) and consent form (see Appendix X) at the beginning 

of the survey. After the lead researcher reviewed the pre-screening survey, eligible participants 

were then emailed information about how to complete the fitness test and the TSST. 

Participants completed the fitness test in their own time, whilst wearing the Suunto watch and 

chest strap, and within a week of receiving their instructions. Participants submitted their HRV 
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data, and Rockport fitness test results via email to the lead researcher before the pre-

intervention TSST, which was conducted one week after the fitness test.  

Participants were categorised into low, moderate, or high fitness levels using the 

Rockport scale. Utilising a matched participant design, individuals were paired and randomly 

assigned to one of three experimental groups, ensuring homogeneous fitness distributions for 

the intervention. 

Prior to the pre-intervention TSST, participants were requested to abstain from caffeine 

two hours prior and abstain from exercise, alcohol, and tobacco 24 hours. Abstaining from 

caffeine prior to the intervention that assesses heart rate variability is recommended to 

minimise potential confounding effects on autonomic nervous system activity, ensuring a more 

accurate evaluation of physiological responses (Koenig et al., 2013). Participants also 

undertook a 10-min relaxation period in order to obtain baseline cardiovascular measures and 

completed the VAS to indicate their level of stress at that present moment. Abstaining from the 

above activities and 10-min relaxation period was verbally verified at the beginning of the 

TSST meeting with the lead researcher. 

At an allotted time of the online TSST meeting, participants entered the online space to 

meet the lead researcher. Cardiovascular measures were taken throughout the task and post-

task (see Figure 3.2). After general introductions, two confederates entered the online meeting. 

Participants were given instructions for the interview task by the lead researcher and given five 

minutes to prepare. During 5-min preparation time, the lead researcher and the confederate’s 

cameras and audio were turned off, and participants had the option of leaving their camera (and 

audio) on if they wished. When the lead researcher, the confederates, and participants came 

back into the virtual room (by turning on their camera and audio), cardiovascular measures 

were taken, and participants delivered the 5-min presentation (without their preparation notes). 

At conclusion of the presentation, cardiovascular measures were taken. Then the lead 
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researcher provided instructions for the mental arithmetic task, with the timer set for five 

minutes. After the mental arithmetic task, cardiovascular measures were taken. The lead 

researcher then asked the confederates to leave the virtual room, in which they did, leaving 

only each participant and the lead researcher on the online call. 
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Figure 3.2  
Procedure timeline 
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Participants then completed a post-task VAS to assess their stress levels at the present 

time, this was recorded by the participants (noted). Additionally, to obtain recovery 

cardiovascular measures, participants relaxed in a chair immediately post-task and collected 

their HR, SBP and DBP at 10-, 20-, and 30-min (i.e., the recovery time). This time was 

monitored by the lead researcher. After the recovery time, participants emailed the lead 

researcher their VAS scores. 

Intervention Phase 

Participants were emailed their group allocation and instructions on how to access and 

complete the 8-week intervention accompanied by URLs linked to the online diary. Participants 

could engage in their prescribed group program activities at any time of the day, which was 

important considering nursing placement contains shift work and needed to be suitable for the 

participants working hours and to encourage adherence to the program.  

During each week of the intervention, the participants recorded their HR, SBP, DBP, 

and HRV at rest. The HRV was recorded via the Suunto wristwatch and blood pressure and 

heart rate via the electronic blood pressure monitor. The participants were instructed to sit on 

the edge of their bed for 10 minutes before recording the measures. Participants completed this 

task on the same day each week, and completed the recording in the morning. Specific times 

(example.g., after waking) was not possible with this population given that they completed 

nightshifts.  

Post-Intervention Phase 

Participants engaged in the fitness test, the TSST, and completed the post-intervention 

survey (emailed via a link from lead researcher). Once all post-intervention tasks were 

completed and data submitted to the lead researcher, participants were contacted via email to 

organise a mutually convenient data and time for the interview. All interviews were conducted 

online via Zoom video conferencing software.  
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Participants were sent a copy of the interview guide that included open-ended questions 

related to the research topic. The interview guide was developed based on a review of the 

literature and expert opinions in the field. The guide was designed to elicit details responses 

and to ensure that all participants were asked the same set of questions. For interview guide see 

Appendix Y. Each interview was conducted by the lead researcher and lasted between 35 and 

55mins. The interviews were recorded via Zoom capabilities with the consent of the 

participants. At the beginning of the interview, the researcher explained the purpose of the 

interview and what to expect. The researcher asked general questions to build rapport, such as 

how is university/placement? before moving into specific questions from the interview guide. 

During the interview, the researcher used active listening and probing techniques to encourage 

participants to expand their answers and provide a rich data set. The researcher also clarified 

any unclear responses or asked follow-up questions as needed. At the end of the interview, the 

researcher thanked the participant for being involved in the study. All recordings were saved 

in a password-protected folder on the university’s server. Once all interviews were conducted 

and transcribed verbatim, a member-checking process was employed via email.  

Quantitative Data Analysis 

Separate 3 (Group) x 2 (Pre- vs. Post-Intervention) mixed model ANOVA’s were 

conducted to examine the changes in resilience, stress, burnout, distress scores, RPAQ sub-

variables and Rockport outcome from pre- to post-intervention across the three experimental 

groups. Pearson’s correlation coefficients were calculated to determine the relationships 

between psychological parameters at pre- and post-intervention across experimental groups. 

For variables that did not meet normality assumptions, Spearman’s Rho was used. Bonferroni 

post-hoc tests were employed as a means of controlling for multiple comparisons and 

minimising the type one errors within the analysis. The correlational analysis aimed to explore 

how the psychological variables were interrelated within each group and whether these 
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relationships changed from pre- to post-intervention. By investigating these interrelationships, 

the study discerned potential patterns and dynamics in participants’ psychological wellbeing 

and gave a nuanced insight on how the interventions may improve stress resilience. One-way 

ANOVAs and paired samples t-tests compared groups during the fitness test at pre- and post-

intervention and amongst groups upon the dependant cardiovascular parameters HR, SBP, 

DBP and HRV indices (SDNN and RMSSD). Multiple 3 (Group) x 2 (Pre- vs. Post-

Intervention) ANOVAs were conducted on the VAS scores before the stress test and after the 

stress test at pre- and post-intervention to assess effectiveness of the TSST and to compare 

groups psychological reactivity to stress at post-intervention. In addition, paired samples t-tests 

and one-way ANOVAs were conducted for the stress tests to compare experimental groups 

from pre- to post-intervention upon the cardiovascular variables. For variables that violated 

Levene’s assumption, Welch statistics were used. One-way ANOVAs were conducted to 

observe changes in physiological parameters at rest, over time from baseline (pre-intervention 

phase), during week one through to week 8 of the intervention period, and at post-intervention 

phase amongst groups. Paired samples t-tests were conducted on physiological parameters at 

rest comparing baseline pre-intervention phase scores to post-intervention phase scores across 

groups. Alpha was set at p < .05 significance for all analyses and where applicable partial eta 

squared (partial η2) was used to measure effect sizes.  

Qualitative Data Analysis 

 The constructivist paradigm is a qualitative research approach that emphasises 

individuals’ subjective experiences and meanings. In this paradigm, the aim is to uncover and 

understand these subjective interpretations through qualitative data collection and analysis. 

Constructivism emphasises the idea that individuals construct their own realities through 

personal experiences and subjective meanings (Guba & Lincoln, 1994). To achieve this, the 

current study will employ a constructivist approach to explore the participants’ subjective 
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experiences of their participation in the experiment and their understanding of stress 

resilience. This approach utilised in-depth interviews and a thematic analysis of the collected 

data. Braun and Clarke (2019) note that thematic analysis is a commonly used approach 

within qualitative data. The use of a constructivist paradigm allows for deeper exploration of 

the participant experiences with the intervention programs and may provide some insight into 

the effective strategies for developing and optimising stress resilience. Qualitative data 

analysis was instrumental in addressing questions related to the feasibility dimensions of the 

study, encompassing logistics, adherence, and intervention accessibility. 

Thematic Analysis 

The qualitative analysis followed Braun and Clarke (2006) 6-phase thematic analysis 

to analyse the interview-based data. Firstly, the lead researcher became familiar with the data 

through transcription of the video-recorded interviews. This involved reading and re-reading 

the interview transcripts, taking notes and highlighting key points and ideas.  Secondly, three 

experienced qualitative researchers read over the transcripts and coded features (brief 

descriptions) in the data without using a pre-structured coding set as not to limit researcher’s 

preconceptions of the data. The researchers identified and labelled different ideas, concepts, 

and patterns within the transcripts in order for potential themes to emerge independently. 

Thirdly, the researchers collated the coded features into potential themes that were relevant and 

significant to the research question. Fourthly, the potential themes were then collated to create 

a visual ‘thematic’ map in order to review and refine the selected themes and gauge their 

relationship with the research questions. The themes were reviewed and refined until they 

accurately reflected the data and research question. Fifthly, a review of the data elicited minor 

themes relevant to the research questions and contributed to the story. The researchers ensured 

that the themes were clear and concise, and reflected the data. Lastly, the final phase involved 

writing up the analysis, including a description of the research question, the approach to the 
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analysis, the themes identified examples to support each theme. The final report was developed, 

which entailed extracting examples that provided an analytic narrative that corresponds to the 

main research questions.   

Triangulation 

Triangulation is the process of implementing a mixed-method design to explore the 

studied phenomenon from different research perspectives and to ensure the validity and 

reliability of research findings (Denzin, 2009). In this study, due to the small sample size, it 

was crucial to obtain an enriched data set. Therefore, three triangulation approaches were 

employed: data, methodological, and researcher triangulation. Data triangulation (data from 

different sources) whereby qualitative interview-based data as well as both objective 

(cardiovascular parameters) and subjective data (psychological questionnaires) were 

compared. Methodological triangulation (alternative methods of data collection and analysis) 

where thematic analysis and statistical analysis were implemented and interpreted collectively. 

Researcher triangulation (team of researchers to analyse data) was used within thematic 

analysis of transcribed interviews to inform the facilitative nature of physical activity upon 

stress resilience.  

Regarding the use of various data sources, credible researchers have argued the 

necessity for triangulation (Denzin, 2009), where it provides a more comprehensive 

understanding of the research topic (Patton, 1999) and helps to overcome the limitations of a 

single research method (Creswell, 2014). Foss and Ellefsen (2002) advocate the use of 

triangulation within nursing research, as long as both qualitative and quantitative methods are 

given equal emphasis when drawing conclusions. Yet, nursing scholar (Shih, 1998), among 

others (Fielding & Fielding, 1986) suggest that triangulation is used for the purpose of 

confirmation, providing an answer to a research question with a sense of ‘completeness’, and 

warns that multiple data sources should not be used to establish mutual confirmation. Rather, 
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each source adds a unique perspective and provides a diverse insight into a research question, 

rather than balancing strengths and weaknesses of each data collection method (Shih, 1998). 

Instead of solely relying on the convergence from multiple sources, the use of triangulation can 

acquire different viewpoints to create a comprehensive understanding of stress resilience, 

resulting in a broader and richer view. When used appropriately, triangulation can help capture 

the complexity and diversity of perspectives within the data.  

Member Checking 

Member checking or credibility check is a trustworthiness measure used within 

qualitative data sets. Member checking asks the participant to review the recorded data and to 

request feedback to ensure that the data are creditable and dependable (Lincoln & Guba, 1985). 

Culver et al. (2012) note that member checking can add depth and integrity to the data and 

strengthens the overall credibility of the findings. Some researchers note that member checking 

can be fraught with limitations such as inaccurate recall and bias (Lincoln & Guba, 1985; Smith 

& McGannon, 2018). It is evident that generating theory-free knowledge is unattainable, 

whereby the participant and researcher, regardless of effort, inherently impact the method and 

any ensuing knowledge claim carries traces of their personal perspective (Braun & Clarke, 

2013; Denzin, 2017). Braun and Clarke (2013) highlight that representing peoples’ experience 

necessitates interpretive engagement that is inevitably influenced by assumptions, values and 

commitments. Whilst it is recognised that complete theory-free knowledge is difficult to 

achieve, involving participants in the validation process enables a broader perspective in the 

data and can enrich the researchers understanding of the topic (Levitt, 2015). This holds 

particular significance when the research topic centres on stress resilience, an area of study that 

is still emerging and evolving.  

In the current study, the lead researcher emailed five participants (two from the PA, two 

from the MIND and one from the CG) to read the transcribed interview and verified its 
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accuracy. The participants provided additional insights and/or suggested revisions to the 

interpretations. Not all participants completed the verification because the participants were 

under undue stress due to government-mandated lockdowns and impending university 

examinations. After participants clarified they were content with the transcribed data set (no 

changes were required) regarding authenticity, thematic analysis was conducted. 

Results 

Fitness Test 

To assess baseline physical activity of the participant, Shapiro-Wilk, Fmax and Levene’s 

test statistics were used on VO2max, Rockport rating scores and METS scores for the groups to 

assess normality and homogeneity of variance and assumptions were met. There were no 

groups main effects, and no interaction effects for MET scores, Rockport rating scores or 

VO2max scores. All groups were found to have equal distribution of scores regarding fitness 

level. 

Data Cleaning 

Survey data, concerning the psychological questionnaires were exported from Qualtrics 

into an excel file and recoded based on individual questionnaire guidelines with cardiovascular 

measurements manually entered. HRV parameters were downloaded from the Suunto 

Movescount program and exported as a .fit file. The computer application Kubios was used to 

split the data file into ‘timepoints’ within the pre- and post-stress tests, fitness tests, and for the 

weekly resting HRV, and artifact correction was applied on a case-by-case inspection 

(Tarvainen et al., 2014).  HRV parameters scores were procured based on each artifact 

corrected segment that corresponded with timepoints within the stress test, fitness test, and 

resting HRV. These scores were manually entered into the excel file, which was exported to 

Statistical Package for the Social Sciences (SPSS; Version 26).  
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Psychological Parameters  

Normality tests for ANOVA on the psychological questionnaires (BRS, CD-RISC, 

PSS, SMBM and K10) were conducted on pre-intervention total scores. Inspection of 

skewness, kurtosis and Shapiro-Wilk statistics indicated that the assumption of normality was 

supported for the three groups across all psychological parameters. Levene’s statistic was non-

significant across the three groups and for all psychological parameters (see Table 3.1).  

Pre-intervention scores for BRS were moderate for PA, low for MIND and high for the 

CG. Pre-intervention scores for the CD-RISC were moderate to high for all groups. Pre-

intervention scores for the PSS and SMBM were moderate for all three experimental groups. 

Pre-intervention scores for K10 revealed all three experimental groups indicated moderate 

levels of psychological distress.  

Post-intervention scores for BRS were moderate for all three experimental groups, 

whereby the mindfulness group improved their BRS scores from low to moderate from pre- to 

post-intervention and the CG indicated lower BRS scores from pre- to post-intervention (from 

high to moderate). CD-RISC scores at post-intervention showed moderate to high resilience 

for PA and MIND groups, the CG increased their resilience from pre- to post-intervention 

(moderate to high, to high). Post-intervention PSS scores were moderate for PA and MIND, 

though the CG indicated low PSS scores, which improved from pre-intervention (was 

moderate). Post-intervention scores for the SMBM were moderate for PA and MIND, though 

the CG indicated low SMBM scores (an improvement from pre- to post-intervention, moderate 

to low). Post-intervention scores for K10 revealed moderate scores for PA and MIND, though 

the CG improved their psychological distress from pre- to post-intervention (from moderate to 

low).  
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Table 3.1 

Means and Standard Deviations for Resilience, Stress, Burnout, and Distress Pre- and Post-

Intervention Stress Test  

Note. At pre-intervention, PA (n = 6), MIND (n = 6), and CG (n = 4). At post-intervention, PA 

(n = 5), MIND (n =4), and CG (n = 3).  

 

 Pre-Intervention Post-Intervention 

  
Group/ 
Variable   M SD Min Max M SD Min Max 

PA          

BRS 3.28 0.98 1.67 4.50 3.27 0.75 2.67 4.17 
CD-

RISC 24.83 9.24 8.00 34.00 25.00 4.53 21.22 36.00 

PSS 18.00 11.35 3.00 33.00 19.60 5.98 10.00 27.00 

SMBM 2.92 1.30 1.21 4.29 3.57 1.42 2.00 5.14 

K10 19.83 9.35 13.00 37.00 19.00 6.16 11.00 27.00 

MIND          

BRS 2.75 1.62 0.00 4.67 3.63 0.89 2.67 4.67 
CD-

RISC 29.33 3.98 23.00 36.00 29.50 5.74 20.00 34.00 

PSS 15.67 5.79 7.00 24.00 15.25 5.56 9.00 23.00 

SMBM 3.40 0.87 2.07 4.14 3.00 0.53 2.43 3.71 

K10 17.50 4.68 14.00 26.00 16.25 2.83 14.00 19.00 

CG         

BRS 3.50 0.89 1.83 2.50 4.11 0.19 2.50 4.00 
CD-

RISC 29.50 4.51 26.00 26.00 34.33 2.52 22.00 37.00 

PSS 19.00 6.32 17.00 29.00 11.67 7.63 5.00 22.00 

SMBM 3.46 0.92 2.64 4.43 2.29 0.79 1.43 3.00 

K10 20.50 5.92 17.00 29.00 13.00 2.65 12.00 19.00 
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Separate 2 (pre- and post-intervention) x 3 (group) mixed-model ANOVAs for each 

questionnaire indicated no pre- and post-intervention main effects, no significant group main 

effects, or interaction effects for all questionnaires. For brevity (and because results indicated 

non-significance for the psychological parameters), the reader is directed to Appendix Z for 

full written information of results. 

Correlations 

At pre-intervention, for PA there were strong, negative, significant relationships 

between PSS and SMBM, BRS and PSS and K10 and BRS. For MIND, there was a strong, 

negative relationship between PSS and CD-RISC. There were no significant relationships for 

the CG (see Table 3.2). 
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Table 3.2 

Correlation Matrix (Pearson) for Psychological Parameters at Pre-Intervention amongst 

Experimental Groups   

 BRS CD-RISC PSS SMBM K10 

PA (n = 6)      

BRS - .78 -.94** -.79 -.94** 

CD-RISC  - -.69 -.60 -.91* 

PSS   - .91* .81 

SMBM    - .66 

K10     - 

MIND (n = 6)      

BRS - .46 -.14 -.34 .43 

CD-RISC  - -.92** .26 -.26 

PSS   - -.48 .47 

SMBM    - -.46 

K10     - 

 
CG (n = 4)      

BRS - .93 -.61 -.82 -.79 

CD-RISC  - -.47 -.57 -.51 

PSS   - .84 .46 

SMBM    - .87 

K10     - 

 
* p < .05 (two-tailed); ** p < .01 (two-tailed).  
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At post-intervention, for PA there were strong, positive relationships between BRS and 

CD-RISC and PSS and SMBM, strong, negative relationships were found for BRS and PSS, 

BRS and SMBM, CD-RISC and PSS and CD-RISC and SMBM. For MIND there was a strong, 

negative relationships between PSS and BRS. There were no significant relationships for the 

CG (see Table 3.3).  
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Table 3.3 

Correlation Matrix (Pearson) for Psychological Parameters at Post-Intervention amongst 

Experimental Groups   

 BRS CD-RISC PSS  SMBM K10 

PA (n = 6)      

BRS - .93* -.93* -.98** -.85 

CD-RISC  - -.94* -.94* -.63 

PSS   - .99** .77 

SMBM    - .83 

K10     - 

MIND (n = 6)      

BRS - .61 -.96* -.28 -.21 

CD-RISC  - -.45 .59 -.78 

PSS   - .43 .19 

SMBM    - -.71 

K10     - 

CG (n = 4)      

BRS - -.12 .95 .78 .98 

CD-RISC  - -.43 .53 .08 

PSS   - .53 .87 

SMBM    - .88 

K10     - 

 
* p < .05 (two-tailed); ** p < .01 (two-tailed).  
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Assessment of Physical Activity  

RPAQ 

Shapiro-Wilk, Fmax and Levene’s test statistics were used to assess normality and 

homogeneity of variance. All RPAQ variable assumptions for the ANOVA were not violated 

except Levene’s and Fmax for vigorous hours per day, which was therefore not included in the 

ANOVA analysis.  

A significant Group main effect for light physical activity hours per day, F (2, 9) = 4.43, 

p = .046, partial η2 = .50, whereby Bonferroni post-hoc test indicated the PA and the CG were 

significantly different (mean difference = -2.70, significance = .05). A significant pre- to post- 

intervention main effect was obtained, F (1, 9) = 6.19, p = .035, partial η2 = .41, showing that 

engagement in moderate physical activity increased from pre- (M = 1.08, SD = 1.18) to post- 

intervention (M = 2.26, SD = 1.60) for all groups. Apart from the RPAQ variables mentioned 

above, there were no other significant main effects for the RPAQ. There were no main effects 

amongst groups nor were there significant interaction effects for all RPAQ variables. For 

brevity, the reader is directed to Appendix Z for full written information of results. 

RPAQ Correlations with Psychological Parameters 

A Pearson’s bivariate correlational analysis was conducted to explore the relationships 

between the RPAQ  and the psychological parameters of resilience, stress, burnout, and distress 

across groups for pre- and post-intervention. At pre-intervention, a significant, strong negative 

relationship was found for MIND between BRS and sedentary hours per day, r(4) = -.86, p < 

.05, and a significant strong positive relationship was found between K10 and light physical 

activity hours per day, r(4) = .85, p < .05. There were no significant relationships amongst 

variables for PA or CG. At post- intervention, there were no significant relationships for all 

variables amongst all groups.  
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Fitness Test 

Multiple, separate paired samples t-tests comparing pre- and post-intervention fitness 

tests for physiological parameters (HR, SBP, DBP, SDNN and RMSSD) over time showed 

MIND had a higher HR (T1; start exercise) at the post-intervention fitness test, compared to 

the T1 HR at pre-intervention fitness test, showing a mean difference of -6.75 HR units, 95% 

[-13.91, .411] that was statistically significant, t(3) = -3.00, p < .05, and large, d = -1.50 (Cohen, 

1988). There were no significant results for the PA or CG for HR, nor were there any other 

significant results across physiological parameters for fitness tests comparing groups across 

time.  

Psychological Parameters for Stress Test 

Multiple 2 x 3 ANOVAs were conducted on the VAS comparing experimental groups 

before the stress test and after the stress test at both the pre-intervention stress and post-

intervention stress phases. At the pre-intervention phase, a pre- vs. post-stress test VAS main 

effect was found, F (1, 17) = 43.74, p = .001 partial η2 = .72, with VAS scores increasing before 

the stress test (M = 3.25, SD = 1.74) to after the stress test (M = 5.85, SD = 2.32), as expected 

for the TSST. A group main effect was found for VAS scores, F (2, 17) = 3.93, p = .04, partial 

η2 = .32. Tukey’s post hoc results indicating a significant difference between PA and CG (Mdiff 

= 2.44, Serror = 0.87, p = .03, 95% [-4.68, -0.20]). There was no significant interaction effect, F 

(2, 17) = 1.22, p = .348, partial η2 = .12. 

At the post-intervention phase, no group main effect was found for VAS scores, F (2, 

10) = 0.07, p = .938, partial η2 = .01, there was no pre- and post-stress VAS score main effect, 

F (1, 10) = 0.67, p = .434, partial η2 = .06, nor was there an interaction effect, F (2, 10) = 1.52, 

p = .265, partial η2 = .23.  
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Physiological Parameters for Stress Test 

Normality tests for cardiovascular parameters (HR, SBP, DBP, SDNN and RMSSD) 

was also conducted on pre-intervention baseline scores of the stress test. Skew and kurtosis 

scores did not significantly differ from normality for HR and SDNN. There was a deviation in 

kurtosis scores for both SBP and RMSSD scores for PA and for DBP within MIND, though 

Shapiro-Wilk tests indicated PA was normally distributed in all cases. Levene’s statistic was 

not significant for HR and DBP where Levene’s was violated for parameters SBP, SDNN and 

RMSSD therefore Welch statistics were used.   

Given the small sample sizes in the experimental groups, the results section includes 

significant results on physiological parameters, though non-significant results can be found in 

the Appendix section (Appendix AA). Inclusion of both significant and non-significant results 

is crucial for the exploratory nature of the study, allowing a comprehensive examination of 

changes and patterns in participants’ HRV parameters from pre- to post-intervention and across 

different groups. Presenting both types of data  facilitates a holistic interpretation of the study’s 

findings.  

Heart Rate (HR) 

 Using multiple one-way ANOVAs to analyse the physiological data instead of a 3x2 

ANOVA was justified due to small sample sizes within certain groups, which allowed for the 

avoidance of assumption violations and provided a suitable alternative for analysing the data.  

Multiple one-way ANOVA’s comparing HR during the pre-intervention phase stress 

test (based on each time-point within the stress test) did not indicate any significant findings (p 

> .05 in all analyses, see Figure 3.3 and Appendix AB for means and standard deviations). 

A significant finding was evident within the post-intervention phase stress test. A one-

way ANOVA on HR was statistically significant for T4, F (2, 10) = 4.62, p < .04, partial η2 = 
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.48, with Tukey’s HSD post hoc comparisons indicating significant higher scores for the PA 

compared to the MIND and CG.  

Inspection of HR at the pre- and post-intervention stress test for the PA using paired 

samples t-tests indicated that participants had a lower HR at T1 during the post-intervention 

stress test compared to the pre-intervention stress test at T1 with participants indicating an 

average 9.20 HR unit decline, 95% [.760, 17.640] from pre- to post-intervention. This 

difference was statistically significant, t(4) = 3.03, p < .04, and large, d = 1.35. observing non-

statistically significant data during the post-intervention stress test showed that PA indicated a 

sharp decline in HR from T4, though this did not occur during the pre-intervention stress test. 

PA also showed lower HR units during T6, T7 and T8 (recovery periods) at post-intervention.  

Inspection of HR at pre- and post-intervention for the mindfulness group using pair-

samples t-tests indicated non-significant results (p > .05).  

Multiple paired sample t-tests at pre- and post-intervention of the CG also highlighted 

non-significant results concerning HR (p > .05).  
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Figure 3.3 

Mean Scores for HR during Pre- and Post-Intervention Stress Tests for Experimental Groups 
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Systolic Blood Pressure (SBP) 

Multiple one-way ANOVA’s comparing SBP during the pre-intervention stress test 

(based on each time-point within the stress test) did not indicate any significant findings (p > 

.05; see Figure 3.4 and Appendix AC for means and standard deviations).  

At the post-intervention stress test, there were no significant results for the one-way 

ANOVAs conducted (p > .05).  

Analysis of SBP at the pre- and post-intervention phase stress tests for the physical 

activity group using paired samples t-tests indicated participants had a statistically significant 

difference, t(4) = -2.96, p < .04, and large, d = -1.33 (Cohen, 1988) and lower SBP during the 

post-intervention phase stress test compared to pre-intervention phase, with participants 

averaging a -3.8 SBP unit decrease, 95% [-7.356, -.244].  

Inspection of SBP at pre- and post-intervention for MIND indicated similar data over 

phases, indicating that the mindfulness intervention SBP did not change (p > .05).  
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Figure 3.4 

Mean Scores for SBP during Pre- and Post-Intervention Stress Tests for Experimental Groups 
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Diastolic Blood Pressure (DBP) 

Multiple one-way ANOVAs comparing DBP during the pre-intervention stress tests 

(across time points) did not indicate any statistically significant results (p > .05). See Figure 

3.5 for graphical information and Appendix AD for means and standard deviations.  

There were no statistically significant one-way ANOVAs for DBP across the post-

intervention stress test time points (p > .05).  

Analysis of DBP at the pre- and post-intervention phase stress tests for the PA using 

paired samples t-tests indicated a statistically significant difference at T3, PA indicated higher 

DBP at post-intervention, compared to pre-intervention stress test, t(4) = -3.20, p < .03, and 

large, d = 4.62 (Cohen, 1988). The PA participants demonstrated an average 6.60 DBP unit 

increase, 95% [-12.331, -.869] from pre- to post-intervention. During the recovery phase (T6, 

T7 and T8), participants in PA showed higher DBP during T7, t(4) = -9.436, p < .001, and 

large, d = -4.22 (Cohen, 1988) and T8, t(4) = -3.074, p < .04, and large, d = -1.38 (Cohen, 

1988) compared to the pre-intervention stress test. There was a 12.80 DBP unit increase, 95% 

[-16.566, -9.034] at T7, and a 11.80 DBP unit increase, 95% [-22.460, -1.140] for T8 from pre- 

and post-intervention. Non-significant data demonstrates a sharp decline in DBP from T4 to 

T5.  

There were no significant paired sample t-tests when comparing the MIND group from 

pre- to post-intervention (p > .05).  
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Figure 3.5 

Mean Scores for DBP during Pre- and Post-Intervention Stress Tests for Experimental Groups 
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Standard Deviation of NN Intervals (SNDD) 

Multiple one-way ANOVA’s comparing SDNN during the pre-intervention stress test 

across time points did not reveal significant findings (p > .05). See graphical data (Figure 3.6) 

and means and standard deviations (see Appendix AE) for further information.   

Multiple one-way ANOVAs comparing SDNN during the post-intervention stress test 

for SDNN did not discover significant results (p > .05).  

Multiple paired samples t-tests comparing the pre- and post-intervention scores on 

SDNN across stress test time points did not indicate significant results for PA, MIND nor CG 

(p > .05).  
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Figure 3.6 

Mean Scores for SDNN during Pre- and Post-Intervention Stress Tests for Experimental Groups 
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Root Mean Square of Successive Differences between Normal Heartbeats (RMSSD) 

Multiple one-way ANOVA’s comparing RMSSD during the pre-intervention stress test 

across all time-points did not illuminate any significant results (p > .05). . For graphical data 

of RMSSD see Figure 3.7 and for means and standard deviations of SDNN see Appendix AF.  

Multiple one-way ANOVA’s comparing RMSSD during the post-intervention stress 

test across all time points did not procure significant results (p > .05).  

Multiple paired samples t-tests comparing the pre- and post-intervention scores on 

RMSSD across stress test time points did not indicate significant results for PA, MIND or CG 

(p > .05).  
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Figure 3.7 

Mean Scores for RMSSD during Pre- and Post-Intervention Stress Tests for Experimental Groups 
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Analysis of Physiological Parameters at Rest, Over Time 

Multiple one-way ANOVAs indicated there were no significant results for each of the 

physiological parameters at rest over time (p > .05). Multiple paired samples t-tests indicated 

identical results on cardiovascular parameters at rest (on baseline scores from pre-intervention 

phase and post-intervention phase stress tests).  

Summary of Quantitative Findings  

 Quantitative data indicated hints of positive changes in physiological and psychological 

parameters post-intervention. Specifically, the physical activity group demonstrated improved 

cardiovascular recovery in response to a psychological stressor, as evidenced by significant 

changes in HR, DBP, SDNN, and RMSSD. The mindfulness group, whilst not significant, 

displayed distinctive cardiovascular responses during the post-intervention stress test, 

suggesting alternative reactions to stress after mindfulness training. 

 Given the limited sample size of this feasibility study, the interpretation of quantitative 

results becomes challenging due to insufficient statistical power. To comprehensively 

understand the impact of high-intensity physical activity and mindfulness interventions on 

stress resilience among student nurses, further investigation is warranted. One-on-one 

interviews with participants can provide qualitative insights that quantitative data may not 

adequately capture. These interviews would allow participants to elaborate on their experiences 

and perceptions of how the interventions influenced their stress resilience. The qualitative data 

gathered through these interviews contribute to a more holistic understanding of the feasibility 

and potential efficacy of the interventions, providing valuable context to complement the 

quantitative findings. 

Qualitative Findings 

Qualitative thematic analysis resulted in three main themes: (a) Building stress 

resilience, (b) Improving health and well-being and (c) COVID-19 impact. Three minor themes 
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under Building stress resilience included (a1) Optimising physiological and psychological 

stress resilience, (a2) Developing psychological resilience, and (a3) Enhancing physiological 

stress resilience. Furthermore, two minor themes under Improving health and wellbeing were 

(b1) Coping and personal growth, and (b2) Reflection of the intervention. COVID-19 was a 

stand-alone theme.  

Building Stress Resilience 

Three minor themes under the building stress resilience contributed to an understanding 

of physical activity, mindfulness, and inadvertently, life experiences throughout a pandemic. 

Individual participants were assigned a numerical identifier to preserve their anonymity and 

confidentiality, based on the group in which they were assigned (e.g., PA, MIND, or CG), so 

participants’ privacy was protected data was presented accurately.  

Optimising Physiological and Psychological Stress Resilience. Participants from the 

PA group perceived improvements in both physiological and psychological stress resilience, 

though participants from the mindfulness and control groups did not express the same 

sentiment. When asked specifically about stress resilience, participants from the PA group 

explained, “Exercise was the best thing for resiliency” (PA4). Specifically, one participant 

suggested, “My resilience has definitely changed as a result of the intervention” (PA4). When 

probed about their stress resilience, one PA participant indicated, “I can describe my resilience 

as being more adaptable. My resilience is one where I can step back and think about things 

before reacting. It's made me stronger physically and mentally… which ultimately affects my 

resilience” (PA7). From this quote, participant PA7 highlighted how engaging in a physical 

activity program can optimise the psychological component of stress resilience by mentally 

adapting to a stressful situation and the physiological component of stress resilience by feeling 

stronger physically when faced with daily stressors (alluding to stress response pathways).  
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PA3 explained that engaging in physical activity assisted in alleviating the stress 

response, to stressors in general, “Exercise…my heart rate drops down…so the intervention to 

do exercise… would have gotten rid of stressors from my mind” (PA3). PA3 explained that 

they used physical activity as an intervention to alleviate stress both during and after 

experiencing stressors. By doing so, they found relief from the effects of stress on their body 

and mind and highlighted the use of physical activity as a stress reduction technique. Whilst 

this may not indicate physiological adaptation occurred at the time the stressor was present, it 

may indicate that the use of PA as a stress reduction exercise can assist with psychological 

wellbeing and may contribute to the development of stress resilience by enhancing stress 

response recovery to future stressors. Another participant from the PA group echoed similar 

thoughts, “You can use physical ways to get rid of stress, like doing an activity” (PA1), further 

indicating that physical activity may act as a resilience technique to promote an optimised 

mental health response to stress or after a stress encounter.  

Developing Psychological Stress Resilience. Across all groups, participants felt they 

improved their psychological resilience. The most notable change appeared in the PA group 

where not only did they believe they had improved their psychological stress resilience but 

acknowledged the importance of managing a stressor in a more efficient manner with a focus 

on swift recovery. One participant indicated that their, 

Resilience to stress [felt] quicker [and they] still feel like [they] experience[d] the same 

level of stress with certain stressors [though] it’s a quicker recovery time…[it’s] purely 

[their] ability to go from high stress situation to neutral again. It’s quicker. [They’re] 

able to get onto the next most stressful thing quicker than [they were] previously… 

[their] need to rest has shortened (PA2).  

Another participant in the PA group expressed they are “More comfortable with stress now” 

(PA1) and believed they can “tackle stress differently… it’s always going to be there as an 



 140 

everyday thing… I’ve been able to look at it, process it a bit quicker and move through it… it’s 

accelerated” (PA1). Participants in the PA group felt that doing physical activity changed the 

way they “act and react” (PA4) to stressful situations. These examples highlight how 

participants may have changed their mindset to create a more efficient stress response process. 

Apparently, PA group participants regulated their psychological response to daily stressors 

whilst consciously focusing on the physiological reactivity to a stressor. PA1 explained, 

“Resilience to stress is when an obstacle comes up…you have the ability to power through it 

and overcome… it’s like mentally able to get past the stress level to complete an obstacle or 

challenge” (PA1). PA1 directly attributed being a part of the intervention and engaging in 

physical activity in optimising their reactivity and recovery from stressors and improving their 

resilience. This indicates that participants in the PA group may think differently about stressors, 

some participants suggest changes have occurred as a result of the intervention. 

Participants from the MIND, PA, and CG groups believed that they increased their 

psychological stress resilience, which was demonstrated through a perceived change in 

rumination of stressors and a change in the thought process of stressors. Participants expressed 

before the intervention they would “Dwell on things” (MIND1) and “It would take quite a 

while to stress less and switch off” (CG2). At post-intervention, participants were asked if there 

were changes in how they dealt with, or managed stress from pre- to post-intervention. 

Participants felt “Better at compartmentalising” (MIND1), “More able to cope with stress 

now… it helps me stay on a more even emotional plateau… I don’t get as heightened as much 

when a situation arises” (CG2), and “Worry less about the little things… not necessarily getting 

past the stress but accepting [it]” (PA3). Participants from the MIND suggested they “felt 

good…calm… bring[s] me back down a level so I can actually think” (MIND3). Interestingly, 

after engaging in the intervention, the mindfulness group focused on the stress response post-

stressor or stressors in general, whereas the PA group concentrated on their initial reactivity to 
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the stressor, the importance of immediate recovery, and their stress response post-stressor. 

Participants from the PA group indicated they felt they were “getting better… like getting 

stressors out of my head… instead of it eating away at me” (PA3) and “stronger which affects 

my mental state…my resilience showed through” (PA7). Participants from the control group 

believed they had improved their psychological stress resilience through their life experience, 

which entailed completing their clinical placement during a pandemic with one participant 

suggesting they can deal with stress “A little bit better… able to work through it a bit quicker” 

(CG2). Overall, each group may have improved their psychological stress resilience either 

through the intervention or through pandemic work experience. Both the PA and MIND 

participants may have improved their thought processes towards stressors and post- stressor 

with the PA group possibly improving their thought processes on the reactivity and recovery 

post-stressor. This suggests that PA, MIND and CG may have improved their psychological 

stress resilience via various means.  

Enhancing Physiological Stress Resilience. Both the physical activity and 

mindfulness groups indicated physiological adaptations post-engagement in their allocated 

activities, though this presents differently for the intervention groups. One participant 

expressed she felt “Physically fantastic… I feel absolute calm over me… it’s just the most 

beautiful thing… I feel really good” (PA4), post-engagement in physical activity, although it 

is unknown whether this sense of calm was physiological, psychological or a combination. One 

participant from the MIND group indicated engaging in meditation “Relaxes your body… you 

get that full rest… your mind and your body” (MIND3), which suggests optimised changes to 

both physiological and psychological components. MIND intervention participants indicated, 

the meditation “mentally relax[es] your muscles… and physically you feel lighter” (MIND4), 

and  “I can actually feel my heart rate slow in the first couple of minutes” (MIND2). Some PA 

intervention participants felt they “Physically look better” (PA3), even though physical activity 



 142 

was always “an effort” (PA3), and “Stronger but it’s not like it got easier” (PA2). Participants 

identified that engaging in these activities may have had an impact on their physiological 

wellbeing, either through perceived instant relaxation directly post-activity or feeling stronger 

physically throughout their daily life. It is difficult to determine whether this relates to 

physiological stress resilience specifically, however we can speculate that improvements in 

physiological functioning, such as actively practicing the slowing of heart rate through 

mindfulness may promote physiological adaptation by practicing heart rate regulation. 

Additionally, by actively enhancing heart rate through physical activity and encouraging self-

regulation, it may also promote physiological adaptations that assists with physiological 

responses to psychological stressors.  

Improving Health and Wellbeing 

Under the improving health and wellbeing major theme, thematic analysis generated 

two minor themes named coping and personal growth, and reflection of the intervention. These 

minor themes contributed to a broader understanding of participation in a physical activity or 

mindfulness intervention, though not directly related to stress resilience or how these 

interventions can be better facilitated.  

Coping and Personal Growth. Participants from all groups expressed that they 

increased their self-esteem and emotional regulation over the course of the intervention period. 

When asked if participants believed there were changes to their self-esteem and emotional 

control from pre- to post-intervention, one participant from the PA group indicated they had 

improved, they felt an “Increase…level of control over emotions” and in their self-esteem 

(PA1). Another participant from the PA group highlighted “Some areas of self-esteem have 

improved… certainly whilst on placement” (PA2) suggesting that being part of the intervention 

may have indirectly improved their experience on clinical placements. Other participants from 

the PA group expressed “…getting better at letting go” (PA3) when ruminating on stressors 
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and when they are “Exercising regularly… have better control over their emotions” (PA3). 

Additionally, participants highlighted that after engaging in physical activity, it “Puts [the 

participant] in a better mood” (PA3) and “[the participant] always feel[s] so much better… it’s 

almost like I have this little reset” (PA5) whereby you have “A mini debrief and then get on 

with your day” (PA3). Participants from the PA group seemed better able to regulate their 

emotional reactivity to stressful situations and the act of engaging in physical activity may have 

improved their perspective with an optimised outlook on life in general.  

Participants from MIND also experienced improved emotional regulation and self-

esteem from pre- to post-intervention phases. One participant suggested that the mindfulness 

intervention, “Put things in perspective… trying to get on top of emotions… and mindfulness 

is good at keeping a quiet mind” (MIND1), whilst another participant expressed that “It doesn’t 

have to be something stressful or important… I think the skills from the mindfulness [training] 

have helped me control my emotions” (MIND2). Apparently, participants were better able to 

regulate their emotions when faced with stressful situations after the MIND intervention period. 

Another participant mentioned “I know how good it’s going to feel afterwards, so that 

encourages me to engage (in mindfulness training)” (MIND1); the participant highlights the 

immediate effect of practicing mindfulness that evokes a sense of encouragement to continue 

participation due to heightened feelings of elation post-activity.  

The control group, despite not receiving any specific training, perceived enhancements 

in emotional regulation attributed to life experiences, including clinical placement during 

COVID-19 and their participation in the overall study. Participants were asked if they 

decreased their rumination from pre- to post-intervention. The control group participants 

suggested that they are “Better at it (rumination)… I have always been a dweller” (CG1) though 

“Think I have improved a bit (rumination) … try not to let things get to [the participant] as 

much” (CG2) and these participants attribute these changes to being a part of the study 
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generally. The participants have “Learned from it” (CG2) but also highlight the changes can 

be attributed to clinical placement , where one participant suggested she had “So much thrown 

at me with the two placements” (CG2). One participant suggested that during COVID-19 and 

clinical placements, a social group was established and suggested that social support allowed 

her to “Bounce back… resilience has certainly improved” (CG1). This highlights that the entire 

sample were placed in high-stress situations throughout the study where clinical placement 

during a pandemic may have improved their emotional regulation. Participants in the control 

group showed differences in self-esteem compared to the physical activity and mindfulness 

intervention groups. When asked about changes to self-esteem over time, participants in the 

control group suggested their self-esteem “Dropped a little… you doubt yourself a lot… you 

overthink massively and expect perfection” (CG1) or expressed “I think they’ve changed” 

(CG3) and might be “A little bit different ” (CG2) reflecting on self-esteem specifically. This 

may demonstrate that whilst life experience may improve emotional regulation, and potentially 

psychological stress resilience, it may not improve self-esteem specifically or is difficult to 

determine. Improvements in self-esteem may require additional attention, such as being 

involved in mindfulness or physical activity interventions.  

Reflection of the Intervention. Participants provided feedback on the interventions 

and how methods within the interventions may have affected their psychological health, 

wellbeing, and adherence to the program. The PA group and mindfulness group suggested that 

whilst they found engaging in an online intervention difficult at times because of life 

interruptions or technological difficulties, participants understood the benefits that would occur 

post-activity engagement and beyond. Participants from the PA group mentioned the 

intervention produced “Quite good results… mentally it’s been productive” (PA1) and thought 

“It was definitely worth doing” (PA2) with some participants suggesting “it was easy to access” 

(PA3) with the intervention being delivered online. Some PA group participants also mentioned 
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some difficulties such as “The hardest part was… finding the time… I knew it was going to 

make me feel better but at the same time it was finding those three days a week” (PA2). Some 

participants from the PA group suggested being part of the intervention increased their 

contemplation of engagement in physical activity, “Once things have settled, I really want to 

try and do it for myself… because I know it’s going to help” (PA5) and believe “It’s a lifelong 

thing and I will continue even after this intervention” (PA4). Overall, participants of the PA 

group benefited from the physical activity intervention in improving their overall health and 

wellbeing.  

Whilst some participants from the mindfulness group found value in the meditations 

and felt an improvement in the stress resilience and psychological health and wellbeing from 

pre- to post-intervention, half of the participants from the mindfulness group found the delivery 

of the intervention to be “A chore… a bit repetitive” (MIND1) and found “There wasn’t a lot 

of variety in the meditations… it’s not really engaging” (MIND1) and suggested “It’s not easy 

to do, even if you want to do it… you get too busy” (MIND4). Other participants from the 

mindfulness group found the application to be an “advantage… it prompts your thinking… it 

provided structure, and it provided guidance, but it did it in a way that wasn’t intrusive or overly 

complicated” (MIND2). One participant suggested: 

The meditation really helped …just grounding …or taking a moment… beforehand … 

wound up and probably have some alcohol. After [the intervention they] would 

[meditate] and go to bed…it’s been handy… being able to choose a time or day to do 

[the] meditation (MIND3).  

Despite the barriers suggested, participants felt that doing the meditation “Helped calm me 

down” (MIND4) and improved their health and wellbeing.  
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COVID-19 

Importantly, all groups emphasised the significant impact of COVID-19. One 

participant suggested their wellbeing suffered, “It’s all just COVID-19 stuff… travel bans… 

vaccinations… have had an impact on me” (CG3). Similar sentiment was voiced by a 

participant in the mindfulness group reflecting on COVID-19 “… certainly had a lot to be 

stressful about in terms of significant changes in how we did things” (MIND2) including 

continuously changing protocols during clinical placement, changes to university learning 

(going online) as well as the government-mandated lockdowns. This highlights the additional 

pressures placed on all participants during the intervention period.  

Feasibility Results  

 Were Recruitment Protocols Feasible? The reasons for recruitment underscored the 

relevance and resonance of the intervention programs with the participants’ goals and interests. 

Students joined the study with a genuine enthusiasm to enhance stress resilience, improve 

health and well-being, and explore effective coping mechanisms. This alignment between 

participants’ motivations and the study objectives not only demonstrated the practical 

feasibility of recruiting participants but also highlighted the intrinsic appeal of stress 

management interventions in the context of nursing education. The diverse recruitment reasons 

reflected a genuine interest in the potential benefits of the interventions, emphasising the 

applicability of similar programs in broader healthcare training settings. 

Prior to the allocation of participants to their respective experimental groups, informal 

researcher notes indicated the majority of students expressed a strong inclination toward 

participating in the PA intervention rather than the MIND intervention. This indicates potential 

difficulties in engaging participants in mindfulness activities, compared to physical activity 

programs. Despite this preference, challenges arose in meeting the target of enrolling 12 

participants in each experimental group, in accordance with recommended feasibility study 
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guidelines (Bowen et al., 2009). These challenges in recruitment may also be attributed to the 

busy schedules of student nurses, particularly during the COVID-19 pandemic, which 

introduced additional stressors and demands on their time. 

Was The Intervention Protocol Acceptable? Attrition manifested at various stages of 

the intervention protocol, impacting the participant cohort, which initially comprised 20 

individuals before pre-testing. During this preliminary phase, three participants withdrew. 

Subsequently, prior to the commencement of the intervention in Week 1, two participants 

withdrew due to pregnancy, rendering them ineligible for continued participation. Attrition 

persisted during the intervention, resulting in three additional departures—a participant citing 

injury and two formally withdrawing without providing reasons for their disengagement. The 

culmination of attrition led to a final participant count of 12, underscoring the challenges 

associated with maintaining participant commitment throughout the intervention period. 

Understanding the factors contributing to attrition is essential for refining intervention 

strategies and fostering sustained participant engagement. 

Adherence to the intervention protocol was not explicitly monitored by me throughout 

the intervention due largely to COVID restrictions. Instead, participants reported their 

engagement in the program on a weekly basis through journal entries. Additionally, I did (or 

could) not actively monitor the intensity level of participants during each session. This decision 

was influenced by the substantial amount of data already collected, including weekly journal 

entries that provided insights into participants’ program engagement. The omission of real-

time intensity monitoring was deemed reasonable given the comprehensive nature of the data 

obtained through other means, allowing for a pragmatic balance between data collection and 

participant burden. 

Participants were encouraged to continue any regular exercise they were involved in 

before the intervention, aiming to maintain real-world relevance. However, interviews revealed 
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that participants engaging in the exercise intervention tended to increase their exercise levels 

outside the program. External physical activity beyond the intervention was (or could) not be 

actively monitored. Additionally, the exercise intensity during the intervention was participant-

dependent, introducing a potential inconsistency among participants. Despite this, the protocol 

demonstrated acceptability, with participants integrating the exercise into their routine, 

highlighting the real-world applicability of the intervention. Future studies might consider 

refining methods to monitor and standardise external physical activity and exercise intensity 

for a more comprehensive assessment of intervention purity. 

Considerations for Intervention Accessibility. The intervention’s accessibility was a 

crucial consideration, emphasising the need for sustainability and scalability. The study aimed 

to develop an intervention that could be feasibly implemented on a larger scale, ensuring its 

accessibility to a broader population. Strategies were employed to enhance sustainability, such 

as delivering the interventions online, which provided participants with flexibility in engaging 

with the programs remotely. Despite challenges related to participant adherence and dropouts, 

the online format contributed to the accessibility of the intervention. The intervention 

scalability was demonstrated by its potential to be disseminated to a larger audience, leveraging 

technology to reach diverse settings and populations. Whilst the study encountered some 

barriers, the emphasis on accessibility, sustainability, and scalability underscored the 

importance of creating interventions that can be integrated into real-world contexts and 

extended to diverse participant groups in the future. 

Additionally, the intervention feasibility was influenced by the challenges associated 

with managing participants’ submission of data files, particularly those related to heart rate 

variability (HRV). Participants submitted HRV data files regularly, providing insights into 

their physiological responses. Managing this process remotely was challenging, especially 

considering the technological nuances and potential barriers faced by participants. However, 
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the study implemented a practical solution by facilitating the submission of data files through 

email communication. Whilst this approach added an extra layer of complexity, it proved 

manageable, enabling participants to share their physiological data without the need for in-

person interactions. The experience highlighted the importance of employing adaptable 

strategies to overcome logistical challenges, ensuring the successful integration of technology-

dependent components within the intervention. 

Discussion 

The purpose of this study was to monitor changes of a physical activity and a 

mindfulness intervention program on psychological and physiological stress resilience of third-

year nursing students during the COVID-19 pandemic. This study provides insight on the 

psychological wellbeing of student nurses in Australia during COVID-19. Further, this study 

examined the feasibility of a physical activity and a mindfulness program on stress resilience 

on nursing students. 

Hypotheses  

It was hypothesised that positive changes would occur for both physiological and 

psychological parameters from pre- to post-intervention for both the physical activity and 

mindfulness intervention groups. This was partially supported. Quantitative data (whilst mostly 

non-significant) provided hints to support this hypothesis, yet qualitative data may indicate 

increases in both physiological and psychological stress resilience. This presented differently 

psychologically and physiologically for the physical activity and mindfulness groups in terms 

of their experience and reaction to stressful situations overall.  

It was assumed that there would be greater physiological improvements in response to 

stress and enhanced psychological wellbeing scores (including resilience) from pre- to post-

intervention for both the physical activity and mindfulness groups. This hypothesis was 

partially supported through quantitative data but also qualitative data. The PA group improved 
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cardiovascular recovery in response to a psychological stressor for parameters HR, DBP, 

SDNN and RMSSD. Interestingly, though non-significantly, the mindfulness group ‘flat-lined’ 

in their responses during the post-intervention stress test. This was unexpected when 

quantifying their cardiovascular reactivity and recovery in response to a psychological stressor 

and may allude to alternative cardiovascular reactions to stress after mindfulness training.  

It was presumed that there would be strong positive relationships between resilience 

and physical activity and strong negative correlations with resilience and stress, resilience and 

burnout, resilience and distress, physical activity and stress, physical activity and burnout, and 

physical activity and distress. This was supported at pre-intervention, with results indicating 

strong negative relationships for the mindfulness group between resilience and sedentary hours 

per day, and a strong, positive relationship between light hours of physical activity per day and 

distress. Additionally, at post-intervention, strong, negative relationships were found for 

resilience and stress for both the physical activity and mindfulness groups.  

Feasibility Objectives 

The study aimed to assess the feasibility of implementing a high-intensity physical 

activity program and a mindfulness intervention program for stress resilience among student 

nurses during the COVID-19 pandemic. In terms of recruitment rates and participants’ 

expectations, the study found that recruitment was challenging, partly due to the busy schedules 

of student nurses, especially during the pandemic. Despite the majority of students expressing 

a preference for the physical activity intervention, challenges arose in meeting the target of 12 

participants per group. Regarding intervention accessibility, the study employed online 

delivery, enhancing sustainability and scalability, but encountered challenges in managing 

participants’ submission of data files. Attrition and adherence were notable concerns, with 

attrition occurring at various stages. Despite some challenges, the protocol demonstrated 

acceptability, with participants integrating exercise into their routine. The study highlighted the 
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importance of adaptable strategies for intervention accessibility, emphasizing the need for real-

world integration and addressing logistical challenges. 

Developing Stress Resilience  

Based on the tentative relationship between physical activity and resilience, it was 

assumed that engaging in high-intensity physical activity would improve psychophysiological 

stress resilience. This was apparent when comparing the non-significant data at pre- and post-

intervention phase stress tests on cardiovascular parameters. The current study’s primary focus 

was on a swifter recovery post-stressor, with participants in the PA group showing greater 

physiological recovery (in some cases a full return to baseline) compared to the mindfulness 

and control groups during the post-intervention TSST. After the intervention, there was an 

increase in cardiovascular reactivity (compared to pre-intervention) towards the TSST for HR, 

SBP and DBP. Further, there was a decrease in cardiovascular parameter output, which 

indicates recovery across time-points for these parameters except for SBP. There were 

decreases in SDNN and RMSSD during the stress tasks with the TSST at both pre- and post-

intervention, which was an expected outcome of the TSST on HRV indices (Lackschewitz et 

al., 2008; Sghir et al., 2012) and complements the current data set. Non-significant data 

indicated that the PA group had a swifter recovery (or increase) in SDNN and RMSSD at post-

intervention and SDNN and RMSSD showed an overall higher HRV across all time-points at 

post-intervention (compared to pre-intervention) during both the speech task, mental arithmetic 

task, and HRV at rest. This finding is similar to researchers who have also found an efficient 

recovery from stress suggests a more physiologically resilient stress response system (Hughes 

et al., 2018; Kim et al., 2018; Tugade & Fredrickson, 2004). Further, a higher HRV overall 

from pre- to post-intervention highlights participants in the PA group indicated a greater 

physiological resilience to psychological stressors post-intervention, particularly compared to 

other groups. Caution is advised when observing changes in cardiovascular variables as 
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variation in measurements can also be attributed to individual variability (Mancia & Grassi, 

2000; Muntner et al., 2011), rather than changes based on intervention influence.  

It was assumed that engaging in physical activity would improve psychological stress 

resilience outcomes (as measured by the two resilience scales), however, there were no 

statistically significant changes in the quantitative data from pre-to post-intervention for the 

PA group. This is contradictory to past research, which highlights that engaging in physical 

activity (including high-intensity physical activity) can improve psychological well-being 

outcomes (Deuster & Silverman, 2013; Gerber, Lindwall, et al., 2013; Hawker, 2012; Heidke 

et al., 2021; Henwood et al., 2012; Klainin-Yobas et al., 2015; Lovell et al., 2015; Naczenski 

et al., 2017; Schofield et al., 2016; Tyson et al., 2010) including resilience (Childs & de Wit, 

2014; Dunston et al., 2022; Ho et al., 2015; Matzka et al., 2016; Ozkara et al., 2016; Seçer & 

Çakmak Yıldızhan, 2020), for nursing and the general population. One reason for the disparate 

results is that most research on physical activity engagement and resilience is cross-sectional. 

As the current study used an intervention, it is wise to use caution when comparing outcomes, 

however, limited psychological optimisation of wellbeing parameters in this study may be 

because of the short duration of the physical activity program rather than alternative study 

design procedures. There are limited frequency or duration prescription guidelines to 

improving psychological resilience and wellbeing parameters, let alone by means of a physical 

activity program. Thus, a longer physical activity program (12-weeks or more) may contribute 

to positive psychological change over time. A feasibility study conducted by Mealer and 

colleagues (2014) found that psychological resilience, as measured by the CD-RISC, can 

improve among intensive-care nurses who engage in 30-45 minutes of exercise three times per 

week over a three-month period. However, adherence to the exercise program was not 

monitored, and the exercise program was implemented in conjunction with a psychological 

resilience program, making it challenging to determine the specific effects of the exercise 
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program on resilience. Additionally, results across the three intervention groups may indicate 

that the impact of COVID-19 and the increase in workplace stressors for the student nursing 

sample may have overpowered potential benefits of the program. High workplace stress due to 

COVID-19 was prevalent in graduate nursing populations globally (Bohlken et al., 2020; 

Labrague, 2021; Lai et al., 2020; Pappa et al., 2020; Shen et al., 2020; Tiete et al., 2021; Yörük 

& Güler, 2021), and we can assume the same for the student population considering they were 

on clinical placement during the intervention period as well.  

Qualitative analysis indicated changes to both physiological and psychological 

outcomes in response to real-life stressful situations (including COVID-19 related stressors) 

based on involvement in the physical activity intervention. There is limited interview-based 

research on the effects of physical activity on resilience within a nursing population (let alone 

student nurses during COVID-19), yet some qualitative research alludes to the importance of 

physical activity in improving resilience. In a qualitative interview-based study conducted by 

Mealer et al. (2012) on 27 nurses, the highly resilient nurses, who were identified as having 

better coping abilities both at home and work environments (using the CD-RISC), tended to 

engage in physical activity, healthy nutrition choices, and good sleeping habits as coping 

mechanisms and implemented them into their daily lives. Further, Brown et al. (2021)’s 

interview-based research explored resilience-building resources among Australian clinicians 

and nurses during COVID-19 and found participants were likely to use physical activity as a 

resilience resource to combat workplace stress. Participants within Brown et al.’s study 

highlighted the importance of adaptability to the changing environment as essential to their 

personal psychological resilience. Participants in the current study made similar comparisons, 

suggesting physical activity to be a resource that can assist in combating the stressful situations 

within the workplace and improve stress resilience overall. Fried et al. (2018) reported 

comparable findings to the current qualitative results in a mixed-method study on 30 university 
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students that implemented a year-long physical activity and mentoring program aimed at 

enhancing psychological resilience; however, it should be noted that their program promoted 

participation in physical activity rather than providing physical activity prescriptions. Fried et 

al.’s study showcased similar themes, to the current study, such as increased psychological 

resilience (with a specific focus on stress management), improved personal growth, increased 

contemplation and engagement in physical activity and the importance of mental health 

(awareness). Fried et al.’s program appeared to improve psychological resilience (though 

physiological resilience was not considered) and used a similar definition to the current study 

with a focus on adversity (stress) and positive adaptation (to environmental conditions), 

paralleling stress resilience conceptually. Differences between the Fried et al. and the current 

study were that the Fried et al. participants were not nursing students specifically, and the 

research was not conducted during a pandemic. Fried et al., Brown et al., and the current study’s 

results suggest that stress resilience can be optimised by increasing engagement in physical 

activity and physical activity should be considered as a therapeutic intervention to improve 

stress resilience.  

The Impact of Physical Activity 

Physical activity did not optimise psychological wellbeing from pre- to post-

intervention. Participants in the PA group presented with moderate levels of stress, burnout, 

and distress levels before and after the intervention (no change). This contradicts research on 

physical activity and the improvement of psychological wellbeing variables (Bentley et al., 

2013; Gerber, Lindwall, et al., 2013; Heidke et al., 2021; Hui, 2002; Klainin-Yobas et al., 2015; 

Lovell et al., 2015; Schofield et al., 2016; Tyson et al., 2010). Moreover, the correlations 

between RPAQ and psychological variables conducted at post-intervention across groups did 

not yield significant findings indicating that participation in the physical activity intervention 

did not have a positive impact on psychological well-being, including resilience. According to 
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the RPAQ data, participants in the PA group did not exhibit an increase in their level of physical 

activity engagement from pre- to post-intervention. Participants might have maintained a 

consistent level of involvement in high-intensity physical activity three days per week even 

before the intervention. Such pre-existing high engagement levels could contribute to the 

limited observed findings regarding psychological changes over the intervention period. It is 

essential to consider potential factors contributing to this lack of change, including the 

effectiveness of the intervention or the likelihood that participants did not adhere to the 

prescribed regimen. Additionally, comparison of pre- and post-intervention fitness scores 

(MET and VO2max) did not indicate a change for the PA group. A potential confounding factor 

that may have influenced results is participant accountability when engaging in the physical 

activity program. Firstly, regarding adherence to the program, participants indicated that they 

engaged in the intervention three days per week though this was not monitored specifically by 

the lead researcher (due to COVID-19 restrictions). Secondly, regarding energy output, 

participants engaged at a high-intensity level throughout the intervention (and were shown how 

to check this via the heart rate on their watch), though each session could not be monitored by 

the lead researcher remotely and participants may not have engaged in the program at the 

appropriate intensity. Physical activity research, particularly when conducted remotely due to 

COVID-19 mandated lockdowns, is challenging to implement. In addition, the relationship 

between physical activity and psychological wellbeing is complex and therefore it is difficult 

to ascertain a dose-response (Rejeski, 1994; Scully et al., 1998).  

The Impact of Mindfulness Training  

During COVID-19, mindfulness might have become a resilience building resource, 

similar to physical activity (Brown et al., 2021). Upon examination of the physiological data 

comparing pre- and post-TSST for the mindfulness group, unexpected patterns emerged, 

especially when contrasting the results with the physical activity program. Notably, inspection 
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of graphical representations indicated that participants in the mindfulness group exhibited a 

distinctive ‘flat-lining’ pattern in their cardiovascular reactivity during the TSST. Perhaps 

individuals in the mindfulness group did not display the expected fluctuations in HRV 

parameters typically associated with stressors during the TSST, indicating a unique 

physiological response that did not necessitate subsequent recovery for HRV parameters.. 

These results juxtapose the physical activity results for reactivity and recovery. Additionally, 

SDNN and RMSSD showed greater HRV overall at post-intervention (including baseline, 

during the stress tasks and at rest) for the mindfulness group, which was similar to the PA group 

and presented similar results to a randomised control trial on undergraduate students (Shearer 

et al., 2016). This may suggest that engaging in the mindfulness intervention improved HRV, 

and therefore may have increased physiological resilience to stressors. However, the flat-lining 

effect suggests that mindfulness may affect the likelihood of stress response activation, though 

this may not suggest an optimised physiological response. The ‘flat-lining’ effect may present 

an alternative presentation of physiological adaptation of the stress response, one that is 

optimised yet not well understood within the literature of stress resilience physiology. The 

mindfulness group showed a decrease in reactivity from pre- to post-intervention for HR and 

DBP but not for SBP. This aligns with the ‘flat-lining effect’ observed in the HRV parameters, 

indicating a physiological stress response change in reaction to the stressors presented during 

the TSST. Research has shown decreased reactivity to psychosocial stressors after mindfulness 

training (Christodoulou et al., 2020; Keng et al., 2011; Nyklíček et al., 2013), yet the ‘flat-

lining’ effect is difficult to compare with previous research using the TSST unless diagrams of 

HRV fluctuations over time can be inspected. ‘Flat-lining’ may suggest: 1) habituation 

occurred within the mindfulness group where the participants adapted to the stressors presented 

in the TSST, 2) participants showed a cardiovascular maladaptive response in reactivity to 

stress, even though participants HRV increased overall from pre- to post-intervention and 
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finally, 3) participants showed adaptation to psychosocial stressors in an unexpected manner 

where limited reactivity could be construed as benefit and the body (or stress response) 

maintains homeostasis in the face of a stressor. Further research is needed to understand this 

physiological presentation towards a psychosocial stressor.  

Psychologically, mindfulness group participants did not improve in psychological 

wellbeing from pre- to post-intervention. The mindfulness group showed a moderate level of 

stress and burnout from pre- to post-intervention, distress was low from pre- to post-

intervention, and resilience increased from low to moderate levels from pre- to post-

intervention (albeit a non-significant increase). The small sample size may have contributed to 

a lack of power within statistical analysis to capture the modest effects of changes from pre- to 

post-intervention. The current results challenge the literature that has demonstrated the positive 

impact of mindfulness in improving resilience (Sood et al., 2011), stress (Wolever et al., 2012), 

and burnout (Goodman & Schorling, 2012) amongst healthcare worker populations. 

Contradictorily, an Australian pilot study on a nursing population implemented a mindfulness 

program over four-weeks and indicated improvements in burnout and stress, though not 

resilience, as measured by the CD-RISC (Craigie et al., 2016). One difference between the 

Craigie et al. and the current study was that the Craigie et al. sample consisted of highly 

experienced senior nurses, rather than student nurses. It is understood that greater workplace 

experience correlates with greater psychological wellbeing including lower prevalence of 

burnout, anxiety and stress (Abram & Jacobowitz, 2021; Gómez-Urquiza et al., 2017; Holland 

et al., 2013; McGarry et al., 2013; Robins et al., 2018; Zeng et al., 2020) and may account for 

the discrepancy in results. Nevertheless, mindfulness interventions vary in their delivery and 

their content; some mindfulness programs involve cognitive behavioural therapy, yoga 

sessions, educational information, and breathing exercises, which makes comparison of data 

amongst studies difficult. In addition, researchers stipulate that there is no suggested duration 
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for mindfulness interventions to be effective (Carmody & Baer, 2009; Dharmawardene et al., 

2016) and therefore hard to compare studies. It is conceivable that a lack of improvement in 

resilience and psychological wellbeing factors may be due to intervention length and/or may 

require additional components within the program itself, such as cognitive behavioural therapy. 

A shorter intervention may be more conducive to the high-stress workplace environments of 

nurses and student nurses.  

Qualitative analysis revealed the mindfulness group may have improved in both 

physiological and psychological stress resilience. Psychologically, the mindfulness group may 

have focused on their relationship with stress overall (i.e., how stressors at work impact their 

daily living), compared to the PA group that focused on their immediate response to an 

imminent stressor (i.e., reactivity and recovery in a psychological capacity). Research on the 

effects of mindfulness training indicates improvements in cognitive appraisal of stressors, 

resulting in a decreased stress response (Garland et al., 2010; Mantzios, 2014) with similar 

results to the current sample on their perception towards stressors and improvement in stress 

resilience. Researchers have proposed that engaging in mindfulness training decreases 

emotional reactivity and rumination of stressors, which improves the stress response processes 

(Chiesa & Serretti, 2010). Physiologically, mindfulness participants in the current study 

indicated changes to their general daily living, feeling more ‘relaxed’, though did not indicate 

changes to how they handle an immediate stressor. In a mindfulness training study, Craigie et 

al. (2016) also found participants recognised the impact of workplace stressors upon daily 

living and learned the importance of resilience and coping skills which brought them a sense 

of calm (physiologically and psychologically). These two Australian intervention studies may 

highlight the overarching impact of mindfulness training in optimising the stress response by 

continually adapting to daily stressors which assists when major stressors arise.  
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COVID-19: A Real-World Stressor  

It must be acknowledged that the impact of COVID-19 may have influenced results of 

the present study and negated results of the intervention. The pressures of COVID-19 on 

student nurses and the nursing population were all-encompassing, affecting university, work, 

and family life (Jackson et al., 2023). Garcia-Martin et al. ‘s (2021) qualitative research on 

Spanish graduate nurses within the ED highlighted high levels of stress due to inexperience 

during the pandemic. In Australia, Halcomb et al. (2020) cross-sectional study on the 

experiences of nurses during COVID-19 indicated participants were worried for their physical, 

psychological, and family safety. Interviews in the current study highlighted the negative 

impact of COVID-19 on participants regarding “stress” due to change in university and clinical 

placement processes. It is difficult to ascertain, yet it may be presumed, that whilst there were 

no significant changes in psychological variables from pre- to post-intervention, the 

participants psychological wellbeing may have declined from pre- to post-intervention had they 

not been involved in the physical activity or mindfulness interventions. Although we included 

a control group to compare psychological and physiological measures (and results were similar 

to the experimental groups), this pilot study control group sample size was too small for 

comparisons among groups. 

Feasibility Findings 

Recruitment. Despite employing flexible recruitment strategies, participants cited 

ongoing challenges in balancing academic commitments and personal obligations, especially 

during the COVID-19 pandemic. Future research could explore targeted engagement 

initiatives, such as academic incentives, mentorship programs, or leveraging peer networks, to 

address specific barriers faced by student nurses. This may enhance participation rates and 

provide a more nuanced understanding of individualised recruitment preferences within the 

nursing education context. 
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Attrition. Participants revealed various reasons for attrition, including unexpected life 

events and competing priorities. Integrating regular check-ins and feedback sessions could 

provide a platform for participants to voice concerns and allow researchers to proactively 

address issues, potentially reducing attrition rates. Exploring personalised interventions based 

on individual needs emerged as a participant-suggested strategy, emphasising the importance 

of participant-centred approaches in intervention design. 

Adherence and Intervention Purity. Whilst the study demonstrated participants’ 

commendable dedication through weekly journal entries, fostering an even more enriched 

participant experience could involve real-time engagement tracking tools. Implementing 

innovative technologies, such as wearable devices or mobile applications, could enhance 

adherence monitoring without imposing additional burdens. Moreover, future research might 

consider refining intervention protocols to include personalised exercise plans, ensuring 

alignment with participants’ evolving fitness goals. This approach could optimise intervention 

purity by standardising and tailoring exercise intensity, promoting a more consistent and 

impactful experience across diverse participants. The integration of technology-driven 

solutions and personalised interventions could elevate the study’s approach, offering 

participants a dynamic and adaptive stress management experience. 

Intervention Accessibility. The online delivery format was generally well-received; 

however, participants indicated a preference for a more interactive and user-friendly platform. 

Future interventions could benefit from incorporating interactive elements, discussion forums, 

and a user-friendly interface. Additionally, exploring the integration of mobile applications or 

virtual communities could enhance engagement and accessibility, aligning with participants’ 

desire for more dynamic and engaging program formats. 

Managing participant data. The study successfully navigated the intricacies of 

collecting heart rate variability (HRV) data from participants, emphasising the need for 
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sophisticated data management strategies. As technology evolves, future investigations could 

explore cutting-edge data platforms, leveraging artificial intelligence algorithms for seamless 

HRV analysis. Additionally, establishing a participant-centred data-sharing platform, where 

individuals can gain insights into their physiological responses, may foster a sense of 

empowerment and further engagement. This forward-thinking approach aligns with the ever-

expanding landscape of digital health and underscores the potential for transformative 

participant experiences in stress management interventions. 

Limitations  

The current findings should be interpreted in light of the present limitations. Firstly, 

this was a feasibility study and contained a small sample with third-year nursing students 

volunteering for the study, therefore may not represent findings that can be generalised to other 

student nursing populations. Further, given the small sample size, statistical analyses are 

limited, and interpretations, particularly for effects less than large, should be approached with 

caution; hence, both significant and non-significant data were considered for a more 

comprehensive understanding. Secondly, the psychological data may be subjected to social 

desirability bias particularly for retrospective physical activity and resilience questionnaires 

(Adams et al., 2005; van de Mortel, 2008) and physical activity specifically, may not provide 

accurate information of frequency, duration and intensity levels of physical activity compared 

to more objective measures. Additionally, due to social distancing requirements imposed by 

COVID-19, our face-to-face physical activity sessions were conducted remotely, as such we 

did not obtain objective data on intensity level of participants during workouts. Whilst we 

calculated physical activity intensity ranges for each participant, and participants could check 

these intervals on their Suunto wristwatch, the lead researcher had to trust participants were 

performing at a high intensity level during their workload sessions, which could not be helped 

due to COVID-19 lockdown mandates. Lastly, the sample completed night shift rounds on their 
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placement, and whilst this was unavoidable given the population type, interruptions to 

circadian rhythms can have a negative impact on cardiovascular functioning (Arslan et al., 

2019; Burch et al., 2019; Souza et al., 2015; Stein & Pu, 2012).  

Future Research 

The findings of the current study present solid foundations for further research. Whilst 

the sample size was small, this mixed-method pilot study explored the use of physical activity 

as an intervention to optimise stress resilience and captured physiological, psychological, and 

qualitative data on a critical population during the COVID-19 pandemic. Further research 

should include a larger sample in order for the study to be more reflective of the target 

population. Intervention studies during COVID-19, whilst difficult, present underlying 

opportunities for researchers within the stress field. The pandemic environment provided a 

real-world stressor for all participants involved in the study and offers additional information 

on how target populations handle real-world stressors, which is highly critical given the 

research is focused on stress resilience. Further, as research on physical activity as a facilitator 

of stress resilience is limited, the frequency and duration of the physical activity program may 

have been insufficient to optimise physiological and psychological stress resilience. Whilst 20 

minutes of exercise, three times per week for 8-weeks has been shown to induce positive 

psychological optimisation (Morgan et al., 2013), a longer program such as 12-weeks may 

promote measurable changes that indicate improvements in stress resilience.  

Future recommendations for the study involve advancing technological capabilities, 

leveraging wearable devices, and artificial intelligence algorithms for real-time physiological 

data collection and analysis. A participant-centric approach should be emphasised through the 

development of secure and user-friendly platforms, enhancing participant engagement with 

their physiological data. Further exploration of artificial intelligent-driven algorithms for HRV 

analysis is warranted to uncover patterns and enhance stress management strategies. Future 
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interventions can benefit from incorporating real-time adherence monitoring through wearable 

technology or apps, ensuring continuous tracking of participant adherence to protocols. 

Integrating quantitative data with qualitative insights should remain a priority for enhancing 

future feasibility assessments and refining intervention strategies. 

Conclusion  

Although caution must be exercised when drawing inferences from both significant and 

non-significant data in both psychological and physiological measured used in this study, 

nursing students in the PA group exhibited an improvement in physiological resilience for 

specific cardiovascular parameters, as evidenced by pre- and post-intervention comparisons. 

Both the physical activity and mindfulness groups displayed increased HRV adaptability from 

pre- to post- intervention when faced with a psychosocial stressor and at rest. Nevertheless, the 

mindfulness group illustrated limited reactivity to the psychosocial stressor at post-

intervention. Considering the implications in results of the present study, it would be beneficial 

to replicate this study outside of a pandemic situation to compare results, which would help 

researchers further understand the ramifications of COVID-19 on psychological wellbeing and 

stress resilience. Stress resilience interventions, which incorporate physical activity, may 

improve psychological health, increase workplace productivity, and decrease the likelihood of 

stress-related disorders and burnout that are prevalent within nursing populations and student 

nurses entering the workforce. 
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Chapter 6 

General Discussion 

The primary aims of this dissertation were to understand  the relationship between stress 

resilience and physical activity and to monitor changes that may have occurred through 

engagement of physical activity on stress resilience. To explore these aims, the dissertation 

comprised of three studies. Study 1 monitored the relationships between stress resilience, 

stress, and burnout amongst hospital staff over a longitudinal period during the COVID-19 

pandemic. Study 2 examined the relationship between stress resilience and physical activity 

cross-sectionally on emergency nurses before and during the pandemic. Using a mixed-method 

approach, Study 3 explored the use of physical activity as a facilitator of stress resilience on 

student nurses during COVID-19, and compared a physical activity program to a mindfulness 

intervention in optimising stress resilience.  

Whilst Study 1 did not directly compare physical activity and stress resilience directly, 

it alluded to information on the effect of COVID-19 on psychological variables of hospital 

staff, including stress resilience. Study 1 results indicated that COVID-19 had a negative 

influence on psychological health over time, resulting in high stress and burnout and a decline 

in stress resilience across generalised nursing populations. Study 2’s correlational data before 

and during COVID-19 on ED nurses indicated no relationship between physical activity and 

stress resilience, though it also demonstrated that ED nurses have limited engagement in 

physical activity overall. Study 3 provided conflicting results on the relationship and facilitative 

approach of physical activity on stress resilience, whereby cardiovascular markers of stress 

resilience indicated subtle improvements from pre-to-post intervention, psychological 

parameters did not indicate change over time, and interview-based data indicated 

improvements in stress resilience based on physical activity and mindfulness training. This 

chapter presents overarching outcomes from the three studies and provides an in-depth 
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exploration of the COVID-19 impact with subsequent sections delving into additional 

dimensions. These include the intricate interplay between stress resilience and physical 

activity, as well as the theoretical and practical implications for hospitals, future research, and 

the nursing community.  

COVID-19 

Study Timeline 

The situation brought on by COVID-19 was ever-evolving and as such, changes to 

psychological wellbeing, hospital procedures, and personal lifestyles were affected over the 

COVID-19 period. Variation in results amongst the studies may have been affected by the 

timeline of data collection across the COVID-19 years (see Figure 4.1 for timeline). Study 1 

showed moderate to high levels of resilience across each survey, though these levels declined 

over time (from late 2020 to early 2021), and Study 2 indicated moderate levels of stress 

resilience in 2018, but the 2021 data set displayed low levels of stress resilience. This indicates 

that COVID-19 may have gradually eroded stress resilience levels of nursing populations over 

time, albeit with a different nursing population each data collection period. Further, Study 1 

indicated moderate to high levels of stress, particularly in November 2020 (after a long 

lockdown period), whilst Study 2 indicated moderate, and high, levels of stress during 2018 

and 2021, respectively. This further emphasises the detrimental impact of a pandemic on the 

psychological wellbeing (particularly stress and stress resilience) of nursing populations in 

general.  
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Figure 4.1. 

Studies and COVID-19 timeline 

 
Note. LRH = Latrobe Regional Hospital, Cena = College of Emergency Nurses Australasia 
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Time-series or longitudinal studies on resilience of nursing populations during COVID-

19 during 2020 and 2021 are limited. Particularly as repeated-measures, within-subjects 

longitudinal research designs were difficult to implement during the pandemic as the attrition 

rates were high, since nurses were either sick with COVID-19 or suffering from workload 

exhaustion. Longitudinal studies during 2020 on nursing populations have mainly focused on 

stress-related psychological health outcomes, indicating a decline in psychological health 

during 2020 (Cai et al., 2020), which is similar to Study 1. A longitudinal study on 443 Spanish 

healthcare workers (mainly nurses) reviewed psychological resilience in April 2020 (when 

there was the first COVID-19 wave in Spain) and in July 2020 and found resilience was 

moderate at both time-points, though resilience was higher in the latter part of the year. Cross-

sectional research shows that nurses demonstrated a moderate to high level of resilience during 

2020 (Alameddine et al., 2021; Di Giuseppe et al., 2021; Labrague, 2021; Pappa et al., 2020; 

Yörük & Güler, 2021), similar to Studies 1 and 2 in this dissertation. Overall data on resilience 

of nursing populations during 2020 (from previous studies in this dissertation) indicated the 

target population showed moderate levels of resilience. 

The data from 2021, consistent with the findings of the 2020 study, revealed that 

resilience levels amongst the nursing population remained moderate, despite a significant 

increase in stress-related psychological variables such as stress and burnout (Reicherts et al., 

2022; Zerbini et al., 2020). Zerbini et al. (2020) conducted a cross-sectional survey on nurses 

at the beginning of COVID-19 (March 2020) and found nurses working within COVID-19 

wards were more likely to display symptoms of stress, burnout, and depression, compared to 

nurses working within non-COVID-19 wards. Zerbini et al. did not explore resilience in the 

first survey, but the cross-sectional follow-up study in March 2021 by Reicherts et al. (2022) 

found nurses showed moderate levels of resilience (as measured by the CD-RISC), yet the 

nurse’s symptoms of burnout, depression, anxiety, and stress had significantly increased in 
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comparison to the first survey. Zerbini et al. and Reicherts et al.’s findings parallel those of 

Studies 1 and 2 in this dissertation, whereby Study 1 indicated a decline in resilience over time, 

whilst maintaining a moderate to high level of resilience, and Study 2 showed a significant 

increase in stress, burnout, and distress symptoms from pre- to during-COVID-19 time-points. 

Further, Reicherts et al. found individuals who were vaccinated were less likely to indicate 

poor psychological health outcomes and that resilience was negatively correlated with 

symptoms of burnout, depression, anxiety, and stress. Longitudinal research studies (e.g., 

Reicherts et al., 2022; Zerbini et al., 2020) and findings from the present dissertation 

demonstrate that nurses during 2020 and 2021 were struggling to manage their stress and 

burnout symptoms, though were able to maintain adequate levels of resilience over time. 

Despite the prolonged work demands that eventuated from COVID-19 that can negatively 

impact psychological wellbeing, nurses were able to ‘bounce back’, reflected in their resilience 

scores, and deal with workplace adversity brought on by the pandemic.  

Additionally, the collective experience of navigating a global health crisis, such as the 

COVID-19 pandemic, may have profoundly influenced nurses’ stress resilience, impacting 

both physiological and psychological dimensions. Psychologically, the shared understanding 

and unity forged among nurses during the pandemic (Nurcan et al., 2022) could have acted as 

a shield against the escalating stress and burnout levels. The sense of collective purpose and 

mutual support, although speculative, may have fostered a heightened sense of social 

connectedness, positively influencing mental well-being and preserving stress resilience even 

in the face of increasing stressors (Reyes et al., 2015). The continuous exposure to shared 

adversity may provide an environment conducive to the development of adaptive coping 

mechanisms. The exposure to shared adversity could have prompted a dynamic and continuous 

process of positive adaptation and potentially optimising psychophysiological functioning and 

contributing to the stress resilience observed. The theory of a potential observed positive 
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adaptation to shared adversity within a group setting among nurses during the pandemic 

suggests a compelling avenue for further exploration in resilience research. However, 

acknowledging the unique circumstances of a pandemic, the replication of such conditions may 

prove challenging for future investigations. Researchers could explore analogous scenarios and 

create controlled environments where individuals face significant challenges (more heightened 

stressors than within an ED), and may offer further insights on stress resilience within group 

settings. Also, longitudinal studies examining diverse stressors and adaptive responses in 

various contexts could contribute to a nuanced understanding of shared adversity and positive 

adaptation. By implementing longitudinal studies in different contexts, researchers can monitor 

how these variables interact and evolve, gaining insights into the dynamic nature of resilience 

in the face of ongoing stressors. This approach allows for the examination of patterns and 

changes in stress resilience, stress, and burnout over time, and may provide an enhanced 

understanding of their interconnected dynamics during prolonged and challenging situations, 

such as a global pandemic.  

Participant recruitment was difficult during COVID-19. As such, participant numbers 

dwindled or were small as a result in each of the studies. Numerous studies conducted on 

hospital staff across the globe found that hospital staff were less likely to participate in research, 

and posed the possibility of survey fatigue (Al Hariri et al., 2022; Sotomayor-Castillo et al., 

2021; Zhou et al., 2022). Study 3 recruitment occurred during November and December of 

2020, where Australian individuals believed the rate of infection and prevalence of the virus 

was receding and marked their interest in participation in the study. The intervention started in 

February 2021, and the infection rates of COVID-19 were on the rise, with impending 

mandated lockdowns in the imminent future, thus interest in Study 3 dropped. The rise in 

infection may also account for the high drop-out rate in the intervention study. Whilst there 
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were positives and negatives to moving interventions online (Saberi, 2020), it can deter 

individuals from participating in research.  

Nursing Populations 

It was assumed that ED nurses would have an advantageous aptitude to handle the high-

pressures of a pandemic based on previous experience and training within emergency 

departments, given that their workplace environment typically encompasses high-stress 

situations. Higher educational training and greater workplace experience (within high-pressure 

situations) has shown to correlate with greater psychological resilience during COVID-19 

(Alameddine et al., 2021; Li et al., 2021; Song et al., 2020). In the current dissertation, greater 

workplace exposure, experience and training corresponded to greater resilience in Study 1 

(general nurses), though not Study 2 (ED nurses) where the advantage of further training and 

greater experience was negated by the effects of COVID-19. The observed inconsistencies in 

the relationship between workplace exposure, experience, and resilience among ED nurses, as 

compared to general nurses may be attributed to several factors. Firstly, the nature of pandemic 

stressors, distinct from the acute and immediate stressors typically encountered in ED settings, 

might have disrupted the expected correlation between workplace experience and resilience. 

The prolonged and pervasive stressors, including the fear of infection and resource shortages, 

posed challenges beyond the scope of their usual high-stress work environment. Secondly, the 

cumulative impact of chronic stress during the extended duration of the pandemic may have 

overridden the potential benefits of greater workplace exposure and experience. Despite 

assumptions that these factors would translate into higher resilience, the cumulative nature of 

pandemic stress could have influenced resilience levels differently than the acute stressors 

typically faced in EDs. Lastly, the psychological toll of uncertainty, rapid changes, and 

unpredictability associated with the pandemic may have played a role. ED nurses that are 

typically adept at managing immediate stressors, may have struggled to adapt to the prolonged 
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uncertainty and ambiguity, negating the advantages assumed to come from further training and 

greater experience in high-stress settings. The analysis conducted on the nursing populations 

in Study 1 and Study 2 yielded inconclusive evidence to support the notion that ED nurses 

would exhibit greater resilience than general nurses amidst the pandemic.  

Comparing ED staff with a generalised nursing population regarding resilience and 

psychological wellbeing during COVID-19 presents complexities. Traditionally, ED staff are 

the frontline personnel in hospital settings, and whilst this holds true during non-COVID-19 

times, the pandemic also led to generalised nurses assuming frontline roles to address the urgent 

situation. Consequently, this dissertation’s alignment with research on ED or frontline staff 

might be affected due to shifts in occupational roles. Highlighting this issue, a time-series study 

(Cai et al., 2020) conducted at the beginning of the pandemic comparing nurses in Wuhan, 

China working on and off the COVID-19 frontline found front-line nurses showed poorer 

psychological wellbeing across the two time-points. Further, cross-sectional research on 

frontline nurses during COVID-19 demonstrated that high anxiety, moral distress and 

emotional exhaustion was prevalent (Labrague, 2021; Yörük & Güler, 2021), especially when 

compared to non-frontline nurses (Di Giuseppe et al., 2021; Hao et al., 2021; Lai et al., 2020; 

Smallwood, Karimi, et al., 2021).  

During COVID-19, comparing different nursing departments for research purposes 

becomes intricate due to the amalgamation of several nursing wards/units to establish COVID-

19-specific EDs. For example, a longitudinal, cross-sectional study comparing Belgian 

intensive care nurses to ED nurses just before (January 2020) and during (April 2020) the 

pandemic found the prevalence of burnout was higher for ED nurses before and during the 

pandemic, though during the pandemic, symptoms of burnout did not significantly increase for 

ED nurses, whilst burnout increased for intensive care nurses. One theory for these findings 

may be that intensive care nurses became frontline nurses in order to manage the patient crisis 
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of the pandemic, though not trained in frontline/emergency healthcare, which may have 

contributed to the increase in burnout symptoms. A second theory is that ED nurses experience 

stress-related situations differently (as hypothesised); whilst ED nurses indicate poor 

psychological wellbeing when working in ED, their resilience is still maintained at a moderate 

to high level (Jose et al., 2020), which allows ED nurses to manage the psychological 

consequences of COVID-19 more efficiently.  

Gender is a factor known to moderate psychological wellbeing. The dissertation’s 

population was predominately female, however contrary to the literature, there were no 

significant differences between genders on psychological wellbeing parameters amongst the 

three studies. Cross-sectional research during COVID-19 found frontline female nurses were 

more susceptible to stress-related health conditions than their male counterparts (Alameddine 

et al., 2021; Batra et al., 2020; Coco et al., 2021; Di Giuseppe et al., 2021; Huang et al., 2020). 

Similar gender-based results were found amongst nurses working in Melbourne during 2020 

(Holton et al., 2021); though males are less likely to report subjective negative psychological 

wellbeing on surveys (Diener & Ryan, 2009; Parker et al., 2014). Researchers highlight that 

female nurses tend to experience stress differently to males, where females are more vulnerable 

to symptoms of stress (Vagni et al., 2020). This may occur because there are more females 

within the nursing healthcare system (Australian Institute of Health and Welfare; Nursing and 

Midwifery Board of Australia, 2020), and therefore had greater exposure to COVID-19 patients 

where they needed to provide emotional support for a virus with a high medical uncertainty 

and high mortality rate. It is unknown why there was a juxtaposition between the current 

dissertation’s results and results from the current literature. Speculatively, when making 

comparisons with global literature, awareness of the distinction between Western and Eastern 

cultures are relevant; gender-related work is more prevalent in Eastern countries suggesting 

that females work in ‘caring and sympathetic’ career roles such as nursing (Mao et al., 2021). 
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As Australia is a Western culture, and society changes on gender-related work roles are 

evolving, the stereotypical perspective on what constitutes a nurse and personal attributes that 

drives an individual to study nursing is/are changing and becoming more equalised amongst 

genders. The role of gender may account for the variance in results within the present studies 

and global research. 

Prior to COVID-19, regional/rural nurses showed greater psychological wellbeing 

compared to metropolitan nurses (Clough et al., 2020; Fenwick et al., 2018). Despite that fact 

that nurses in regional areas withstand a lack of resources including a smaller pool of 

specialised healthcare professionals required and limited access to mental health services for 

staff members within hospitals and clinics (McEvoy et al., 2021). Similar results were found 

during the COVID-19 pandemic, where regional/rural nurses fared better psychologically 

compared to metropolitan nursing populations (Hao et al., 2021; Lai et al., 2020). A reason for 

the maintenance in these results may be that during COVID-19 rural and regional areas 

experienced a lower prevalence of COVID-19 in comparison to metropolitan areas and hospital 

settings. Whilst the current dissertation did not compare this directly, the dissertation compared 

regional nurses to nurses across Australasia (including nurses within metropolitan areas). 

Studies using the CENA population have indicated the majority of CENA affiliated nurses 

originate from metropolitan areas (Ross-Adjie et al., 2007). The current studies indicated that 

regional nurses demonstrated greater stress resilience and better psychological well-being 

during COVID-19, whereas Australasian nurses showed lower resilience levels during the 

pandemic (though still moderate to high levels). Research on the location of nursing 

populations during COVID-19 in Australian nursing samples found better psychological health 

(specifically symptoms of burnout) in regional populations (Smallwood, Karimi, et al., 2021; 

Tham et al., 2022). Tham et al. (2022) found no significant differences between resilience 

scores for rural and metropolitan nurses, yet both populations indicated moderate levels of 
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resilience during 2020 of COVID-19. This suggests that location may have a pivotal role in the 

psychological wellbeing of Australian nursing populations during COVID-19.  

It was expected that Victorian nurses would have poorer psychological wellbeing 

compared to other Australian states given the strict government mandatory lockdowns and 

higher infection rates. However, across Study 1, 2 and 3, a comparison of Victorian nurses 

compared to nurses across Australasia did not complement these findings. Nurses across 

Australasia demonstrated poorer psychological wellbeing outcomes compared to nurses based 

in the state of Victoria. Research comparing the psychological wellbeing of nurses across 

Australian states indicated similar findings (Smallwood, Karimi, et al., 2021; Smallwood, 

Pascoe, et al., 2021). Smallwood, Karimi, et al. (2021) indicates that the high mortality rates 

overseas may have developed anticipation and fear of the virus and may have contributed to a 

decline in psychological wellbeing amongst the other Australian states, which may be one 

reason there were no significant differences among Australian states.  

In addition to the potential influence of overseas mortality rates on the psychological 

wellbeing of nurses across Australasia, other factors may have contributed to the unexpected 

findings where nurses in Victoria exhibited better psychological wellbeing outcomes compared 

to their counterparts. Firstly, the intensity of government-mandated lockdowns and higher 

infection rates in Victoria might have led to a heightened sense of community and solidarity 

among the nursing workforce. Facing a common adversity, nurses in Victoria may have 

experienced a sense of shared purpose and mutual support, factors known to positively impact 

psychological wellbeing during challenging times (Lapum et al., 2021). Secondly, the proactive 

measures and robust healthcare infrastructure implemented in response to the higher infection 

rates in Victoria might have instilled a sense of preparedness and confidence among the nursing 

community. The implementation of effective strategies and resources to manage the crisis 

could have mitigated the psychological impact on nurses, contributing to the unexpected 
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positive outcomes in psychological wellbeing observed in Victorian nurses compared to their 

Australasian counterparts. 

Psychological Wellbeing 

The majority of research conducted on nursing populations during COVID-19 was 

cross-sectional, but cross-sectional research only provides a snapshot of the situation and 

researchers can only glean inferential conclusions from the data. The current dissertation 

collected data cross-sectionally (Study 1 and 2), longitudinally (albeit involving cohorts of 

samples, rather than individually, Study 1), and qualitatively (Study 3) to broaden the breadth 

of data across various nursing populations on their psychological wellbeing during the 

pandemic. Longitudinal and cross-sectional data within the current dissertation demonstrated 

that burnout, stress, and distress increased, and resilience decreased as a result of the pandemic. 

The results also indicated that resilience was moderate to high and burnout symptoms were 

maintained at a moderate level. Qualitative research highlighted the facilitative effects of 

physical activity and the effects of COVID-19 during clinical placement on psychological 

wellbeing. 

Qualitative research provides information on the researched topic, but also the 

surrounding situation that may have influenced results. Regarding Study 3, the control group 

interviews (whilst small) suggested that completing clinical placement during COVID-19 was 

stressful, though also led to an increased sense of personal growth and resilience. Some 

researchers propose that nurses felt a greater sense of purpose during the pandemic and 

therefore indicated greater resilience (DeTore et al., 2022; Ostafin & Proulx, 2020). Whilst it 

is difficult to ascertain whether the impact of COVID-19 or being involved in the intervention 

programs improved stress resilience specifically, it suggests that adversity (regardless of the 

type of stressor) can lead to positive adaptations and greater stress resilience. Godara et al. 

(2022) proposed that the prolonged exposure to COVID-19-induced stressors could potentially 
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improve resilience. This increase in resilience, when combined with coping strategies like 

psychological flexibility, social support, and physical activity, has the potential to enhance 

mental health outcomes, as evidenced by other studies conducted during COVID-19 (Chong et 

al., 2021; Gloster et al., 2020; Pakenham et al., 2020). Brown et al.’s (2021) qualitative research 

study on 20 Australian frontline personnel (including nurses) exploring sources of resilience 

during COVID-19 found cognitive flexibility, a positive outlook, a greater sense of purpose, 

implementing self-care practices such as physical activity and mindfulness meditation helped 

to stabilise levels of resilience (as indicated by the CD-RISC). These results are similar to Study 

3 with participants indicating they had used physical activity as a stress-buffering resource to 

combat pressures felt within hospital settings. Whilst Study 3 did not indicate an increase in 

resilience over time, resilience levels were maintained and the program (as well as other 

potential coping strategies implemented by the participants) may have reduced the likelihood 

of decline in psychological wellbeing. Further, the frequent stressors posed by the pandemic 

may have presented intermittently, similar to the COVID-19 infection waves, allowing a level 

of recovery to ensue, thereby allowing positive adaptation of the stress response to occur and 

improvements in stress resilience. Again, based on Study 3 interventions, it is uncertain 

whether engaging in the intervention programs served to improve stress resilience, or whether 

it was the presence of a constantly changing global pandemic that led to an optimised/sustained 

stress resilient response.  

Physical Activity 

The COVID-19 Effect 

Research conducted during COVID-19 found strong, positive relationships between 

engagement in physical activity and resilience within the general population (Carriedo et al., 

2020; Killgore et al., 2020; Lancaster & Callaghan, 2022; To et al., 2022). To et al. (2022) 

longitudinal study on an Australian population during COVID-19 in 2020 found individuals 
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who engaged in moderate to high physical activity for a minimum of 150 minutes per week 

demonstrated higher resilience levels than individuals who engaged in low-intensity physical 

activity and less time during the week, though resilience was moderate for the population and 

did not increase over time. One explanation for the observed plateau in resilience despite 

sustained physical activity engagement could be related to the principle of progressive overload 

in exercise physiology (Webb et al., 2013). The concept suggests that to induce positive 

physiological adaptations, such as increased resilience, the intensity of the stimulus (in this 

case, physical activity) needs to progressively rise over time. Research indicates that 

individuals who maintain the same absolute workload in their physical activity routines may 

not experience significant positive adaptations in their HPA axis and SNS responses compared 

to those who continually increase their workload (Webb et al., 2013). In the context of physical 

fitness, individuals with higher aerobic fitness exhibit lower stress responses at the same 

absolute workload than their less fit counterparts. However, for individuals engaging in regular 

physical activity, especially at moderate intensities, without a progressive increase in workload, 

the potential for additional positive physiological adaptations, including enhanced resilience, 

may be limited. This is why determining dose-response of physical activity workload is 

essential to understanding the relationship between physical activity and stress resilience.  

Whilst the current dissertation did not find significant relationships between physical 

activity and resilience, To et al. presents similar results on resilience comparing the general 

population to the dissertation’s nursing populations during COVID-19 and highlighting that 

resilience remained stable and moderate to high over time. Additionally, To et al.’s research 

indicated that almost 50 percent of the sample were meeting the recommended physical activity 

guidelines and this suggests that Australians were still engaging in physical activity despite the 

mandated lockdowns. Contradictorily, Stanton et al. (2020)’s research on an Australian sample 

during COVID-19 found that even though participants met the weekly duration requirements 
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for physical activity engagement (150 minutes), nearly 50% of participants reported a negative 

change to their physical activity participation since the beginning of the pandemic and this 

change was negatively associated with depression, anxiety, and stress scores. Further, these 

researchers’ (i.e., Stanton et al., 2020; To et al., 2022) findings were conducted Australia-wide, 

and the mandated lockdowns affected Victorians more than any other Australian state thus 

more specific demographic information is required to understand the effect of the mandated 

lockdowns on physical activity engagement. Nevertheless, the lockdowns may have had a more 

significant effect on active populations (active prior to COVID-19). In light of the unique 

contextual factors, particularly the stringent lockdown measures experienced by Victorians, it 

is plausible that these specific circumstances contributed to the absence of a discernible 

relationship between physical activity and resilience within the current dissertation, 

specifically Study 2.  

Nursing populations are generally inactive populations (Ahmad et al., 2015; Naidoo & 

Coopoo, 2007; Yu et al., 2022). In this dissertation, Study 2’s comparison data demonstrated 

low engagement in physical activity before and during the pandemic, and Study 3 mirrored the 

results on limited engagement in physical activity at pre-intervention. Based on the current 

dissertation’s results, it is difficult to suggest that low engagement in physical activity was a 

result of living in Victoria where lockdowns were rife during the pandemic. Despite the 

generally low engagement in physical activity among nursing populations, their moderate to 

high resilience levels during the pandemic may be attributed to the unique stressors and 

demands of their profession. Nurses are routinely exposed to high-stress situations, potentially 

fostering stressor-induced positive adaptation and stress resilience. The continuous exposure 

to workplace stressors and the need for rapid adaptation may contribute significantly to their 

ability to navigate challenges, providing an alternative explanation for the observed resilience 

levels, irrespective of low physical activity engagement. 
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Additionally, the RPAQ questionnaire obtained information on physical activity output 

across lifestyle domains rather than categorising physical activity based on daily energy output 

and time spent in leisure-time physical activity. In hindsight, it would have been beneficial to 

also analyse engagement in uncategorised leisure-time physical activity- the RPAQ included 

categorised leisure-time activities such as swimming and tennis but did not include, for 

example, pilates or meditation. Leisure-time physical activity can have a more positive, 

significant impact on psychological wellbeing, compared to individuals who engage in higher 

levels of physical activity output throughout the day within nursing populations (Henwood et 

al., 2012). The current research should have inspected leisure-time physical activity, as this 

would have provided further information of the effect of COVID-19 on participation in leisure-

time physical activity pursuits and how the mandated lockdowns affected psychological 

wellbeing (as leisure-time physical activity was restricted by the lockdowns).  

Stress Resilience and Physical Activity 

Psychological Parameters 

Based solely on the BRS, CD-RISC and RPAQ, across Study 2 and 3, a relationship 

between stress resilience and physical activity was not found. Study 2 found the target 

population was an inactive population, thus any relationships pertaining to physical activity 

and stress resilience may have been undiscoverable due to the disposition of those within the 

sample. Further, the all-encompassing impact of COVID-19 may have further deterred 

engagement in leisure-time physical activity and may account for a lack of findings between  

stress resilience and physical activity. The current dissertation data presents conflicting 

conclusions comparing research on the relationship between resilience and physical activity 

conducted before COVID-19 (Deuster & Silverman, 2013; Levone et al., 2015; Salmon, 2001), 

during COVID-19 (Carriedo et al., 2020; Killgore et al., 2020; Lancaster & Callaghan, 2022; 

To et al., 2022), and specifically regarding stress resilience and physical activity (Hegberg & 
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Tone, 2015). Discrepancies may be due to the heterogeneity of resilience definitions, and 

therefore inconsistencies emerging based on outcome measures of resilience. Theoretically, the 

BRS and CD-RSIC measures align with stress resilience. For example, the BRS attempts to 

measure the ability to recover from stress (a key outcome of stress resilience), though both 

measures focus on resilient resources (such as personality type), which can enhance an 

individual’s adaptation to adversity. Rather, stress resilience focuses on the exposure to 

adversity and the positive adaptation that follows and enables physiological and psychological 

stress resilience to be developed.  Whilst the lack of consensus on the conceptualisation of 

stress resilience exists, limited conclusions can be drawn. The decision to employ these 

questionnaires in the present dissertation was reached after a comprehensive review of 

alternative instruments used to measure stress resilience, which led to the determination that 

the BRS and CD-RISC were the most suitable measures for this purpose. This dissertation’s 

findings highlight the importance of a tool that assesses both physiological and psychological 

aspects of stress resilience within a single questionnaire. The selected measures (BRS, CD-

RISC) primarily focus on the psychological dimension, potentially overlooking the intricate 

interplay with physiological elements. Whilst the new stress resilience questionnaire (Obbarius 

et al., 2018) that encompasses both dimensions could provide a more comprehensive 

understanding of stress resilience and its relationship with physical activity, it’s essential to 

acknowledge that such a tool was not available for use during this PhD project. Regardless, 

subjective psychological measures within the research studies postulate that relationship 

between physical activity and stress resilience may not exist.  

Physiological Parameters 

Whilst there were some significant findings amongst cardiovascular parameters of 

stress resilience for both the physical activity and mindfulness intervention groups in Study 3, 

the results do not lend strong support for physical activity to be a facilitator of stress resilience. 
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The biomarkers chosen for the current dissertation represent resilience or elements of stress 

resilience (Silverman & Deuster, 2014; Thayer et al., 2012), yet the majority of results on these 

relationships are from animal research (Hare et al., 2014; Kingston et al., 2018; Kochi et al., 

2017; Nasrallah et al., 2019; Pan-Vazquez et al., 2015; Sciolino et al., 2015; Tillage et al., 

2020), with a paucity of research from human trials (Hegberg & Tone, 2015). Only limited 

research adequately indicates that these biomarkers are appropriate to measure stress resilience, 

and the current research contends these biomarkers may not indicate physiological adaptation 

derived from participation in physical activity.  

There is contention as to what constitutes an optimal adaptation of the stress response. 

Research highlights the role of physical activity upon the positive adaption of the stress 

response, for example, individuals with greater fitness levels are more likely to exhibit a high 

stress reactivity and swift recovery to stressors compared to an unfit population (de Geus et al., 

1993; Jackson & Dishman, 2006). de Geus et al. (1993) investigation on the effects of aerobic 

fitness found that those with higher aerobic fitness exhibited greater stress reactivity and more 

efficient recovery (for HR and BP) from a psychosocial stressor compared to individuals with 

lower levels of aerobic fitness. Though, meta-analyses have indicated mixed results regarding 

stress reactivity levels and what constitutes an optimised psychobiological stress resilient 

response (Forcier et al., 2006; Jackson & Dishman, 2006), Silverman and Deuster (2014) 

contend that a blunting effect in response to a stressor (reactivity) brought on by regular 

participation in physical activity is indicative of stress resilience. The present dissertation posits 

that the swiftness of recovery post-stressor, irrespective of reactivity level, serves as a more 

salient indicator of stress resilience. Given the  subtle evidence (patterns of HRV during the 

stress test) within the current dissertation supporting the role of swift stress recovery, future 

research should prioritise the investigation of recovery processes to gain a more comprehensive 
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understanding of stress adaptations mechanisms, rather than solely focusing on reactivity levels 

to stressors.  

Considering the importance of both physiological and psychological processes 

involved within stress resilience research, including the impact of physiological-based 

programs to enhance stress resilience within the current dissertation, there is a need to test both 

physiological and psychological stressors within stress resilience research. The intervention 

study in the current dissertation had planned to implement a physical and psychological stress 

test, the Maastricht Acute Stress Test (includes the TSST and cold pressor test), however due 

to social distancing, only a psychological stress test was used. Examining cardiovascular 

reactivity and recovery and monitoring psychological changes in psychological wellbeing 

before and after a physical activity intervention may help researchers discover and consolidate 

the appropriate biomarkers that represent stress resilience and how physical activity may 

facilitate an optimised stress resilient response.  

Nurses’ Perspectives on Stress Resilience and Physical Activity 

Despite the shortcomings of biomarkers and issues with the definition of stress 

resilience, student nurses from Study 3 of this dissertation suggested (based on interview data) 

that physical activity improved their stress resilience. Further, student nurses suggested that 

engaging in mindfulness training also improved their stress resilience. This provides support 

for the relationship between a physiological intervention program and stress resilience, and that 

engaging in physical activity and mindfulness training may assist in the development of stress 

resilience. This may also indicate that the BRS and CD-RISC measures used within for Study 

2 and 3 may not be reflective of stress resilience (hence the non-significant results), though 

further research is required on what measures would best assess stress resilience.  

Research has indicated the benefits of being involved in a physiological program on 

nurse’s wellbeing, yet research indicating the impact of a mindfulness intervention on stress 
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resilience is limited. Slatyer et al. (2018) research on a mindfulness intervention conducted on 

65 nurses (26 in control) working within an Australian hospital found significant positive 

changes for symptoms of burnout, stress, self-efficacy, and quality of life at the 6-month follow 

up for the intervention group. However, Slatyer et al. did not find significant changes in 

resilience as measured by the CD-RISC after the intervention. It is possible that the intervention 

had an impact on other aspects of psychological wellbeing, including stress resilience, that 

were not captured by the CD-RISC (similar to the current dissertation). Slatyer et al. (2018) 

qualitative interviews at the 6-month follow-up of the mindfulness program indicated that the 

physiological intervention helped nurses become less reactive to stressful situations (decreased 

rumination), which resulted in a reduction in stress, greater cognitive clarity, and better 

compartmentalisation of stressors within the workplace. This further emphasises the positive 

impact of a physiological (or physical activity; in the case of Study 3 in this dissertation) 

intervention on the psychological wellbeing of Australian nurses, despite the limited changes 

of resilience within the psychological test battery. Similar results have been found for other 

mindfulness-based interventions on Australian nurses in reducing workplace stress and 

improved psychological wellbeing, though not specifically stress resilience (Craigie et al., 

2016; Foster et al., 2018; Foureur et al., 2013). The research implies that mindfulness 

interventions may be an effective method to manage adversity and promote positive adaptation 

within a hospital workplace yet requires further research on the link between a physiological 

program and stress resilience.  

Practical Implications  

 Based on the intricate interplay of findings across the three studies and upon the 

literature indicating a potential relationship between physical activity and stress resilience, 

there are several practical implications for healthcare settings. Firstly, in light of the growing 

emphasis on enhancing stress resilience (albeit resilience in general) amongst institutions and 
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the broader community (Windle et al., 2011), particularly post-COVID-19, hospitals and 

healthcare institutions could consider implementing integrated wellness programs that 

emphasise the significance of physical activity as a means to enhance stress resilience. These 

programs could encompass regular physical activity sessions, mindfulness practices, and 

education on the reciprocal benefits of these approaches in fostering psychological wellbeing. 

Embedding these practices within the healthcare environment may promote the mental and 

physical health of nursing populations.  

Secondly, whilst recognising the debatable findings regarding the link between physical 

activity and stress resilience, physical activity remains one of the most effective preventative 

health behaviours to improve psychological wellbeing. Thus, educational institutions offering 

nursing programs have the opportunity to integrate physical activity initiatives into their 

curriculum. Intertwining physical activity practices may create a holistic foundation for coping 

and resilience, contributing to a toolkit for navigating the multifaceted challenges of a nursing 

career. For example, practical components might involve integrating exercise breaks into 

tutorial sessions or coursework could include modules on stress management and the role of 

physical activity in enhancing mental health. This approach could equip student nurses with 

the skills to manage stress but also nurture a proactive mindset towards their physical and 

mental wellbeing, preparing them to thrive in demanding healthcare environments. Further, 

acknowledging the diversity amongst nursing cohorts (novice to professional) and designing 

interventions that specifically align with the contextual needs of each group may encourage 

greater adherence to programs. For example, providing an on-site gym would improve 

convenience of immediate access to exercise facilities, eliminating the need to travel and 

making it easier to incorporate physical activity into their busy shift work schedule.  

Lastly, recognising the prevalence of online platforms and the constraints posed by 

pandemic-related measures, similar to Study 3, hospitals and educational institutions could 
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leverage technology to provide accessible resources. Online workout sessions, mindfulness 

applications, and resilience-based educational content can be disseminated to nursing staff and 

students alike, enabling them to engage in activities that optimise stress resilience regardless 

of their location and shift work schedule.  

Research Implications 

This dissertation aimed to inform future research on the relationship between physical 

activity and stress resilience and to inform practices for workplaces to improve stress resilience 

through physiological interventions. The three studies in this dissertation provided partial 

support for the relationship between stress resilience and physical activity. 

Since stress resilience is elusive in measurement due to a lack of conceptualisation of 

the construct, research is required to further quantify the definition of stress resilience. Some 

researchers have attempted to do this (O’Donohue et al., 2021). As such, researchers should be 

wary of the way they view the concept of resilience versus stress resilience and how they apply 

the definition within the theoretical framework of their research. For example, researchers 

should consider how they view the concepts of adversity and positive adaptation to stress and 

whether positive adaptation is a consequence of adversity or whether these processes occur 

simultaneously and may evoke stress resilience. There is a need for a clear and comprehensive 

definition of stress resilience that captures its various dimensions, clarifies its relationship with 

other related constructs, such as resilience and coping, and how it incorporates the concepts of 

positive adaptation and adversity to stress. Additionally, it is important to determine whether 

stress resilience is a capability to return to normal functioning following exposure to a stressor 

or whether stress resilience occurs through habituation and desensitisation to stress because it 

has implications for how stress resilience is conceptualised and measured. If stress resilience 

is viewed as the ability to return to normal functioning after exposure to a stressor, then it may 

be measured in terms of speed and effectiveness of recovery. However, if stress resilience 
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occurs through habituation and desensitisation to stress, then it may be measured in terms of 

the level of stress exposure that an individual can tolerate without experiencing physiological 

and/or psychological vulnerability. Understanding the mechanisms through which stress 

resilience is achieved can inform interventions aimed at promoting stress resilience. Therefore, 

clarifying the mechanisms of stress resilience is crucial for advancing our understanding of the 

construct and developing effective interventions to promote it. 

In order to further advance our understanding of the relationship between physical 

activity and stress resilience, future research should gather more specific information on the 

types of physical activity in which nurses’ engage. Categorising the difference between total 

physical activity versus leisure-time physical activity (including broader category types) would 

provide more detailed information about the impact of physical activity on stress resilience. Yu 

et al. (2020) provided a recent example that categorised distinct types of workplace physical 

activity, including standing, sitting, and various intensity levels. Yu et al. examined 

relationships between resilience and occupational physical activity workloads of New Zealand 

intensive care unit nurses prior to the pandemic and found nurses that exhibited greater levels 

of resilience indicated higher-intensity physical activity occupational workloads (as measured 

by accelerometers). Yu et al. concluded that nurses capable of managing significant physical 

workloads may be more resilient, which may be due (in part) to the role that higher intensity 

physical activity plays. What if the high-intensity physical workload optimised resilience in 

nurses? Based on the cross-sectional design of Yu et al.’s research, this question cannot be 

answered, and requires further investigation. Further, Yu et al.’s research focuses on resilience 

rather than stress resilience specifically. Yu et al. concludes the need for comparison between 

occupational physical activity and leisure-time physical activity and its impact on resilience in 

nurses. Other nursing research has indicated that greater leisure-time physical activity improves 

psychological health outcomes, in comparison to greater daily physical output (Henwood et 
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al., 2012). Therefore, we should acknowledge whether the benefits of physical activity for 

stress resilience are specific to leisure-time physical activity (outside of RPAQ categorisation). 

Additionally, we should examine if the benefits can also be achieved through other forms of 

physical activity, such as high-intensity physical activity (either occupationally or during 

leisure-time). By identifying the different types of physical activity engagement, researchers 

could more accurately examine the relationship between physical activity and stress resilience 

and consequently develop interventions that target specific types of physical activity to 

promote stress resilience.  

Other future research may compare alternative emergency high-stress populations, such 

as firefighters, police, and ambulance services, to develop further information on the impact of 

lifestyle choices (engagement in physical activity) on stress resilience in general. In the current 

dissertation, it was difficult to ascertain whether a relationship existed between stress resilience 

and physical activity as the population demonstrated low engagement in physical activity in 

general. Populations that already participate in physical activity may provide telling, alternative 

results that are in conjunction with research on physical activity and resilience (Carriedo et al., 

2020; Deuster & Silverman, 2013; Hegberg & Tone, 2015; Killgore et al., 2020; Lancaster & 

Callaghan, 2022; Levone et al., 2015; To et al., 2022). 

Future research will be conducted outside the COVID-19 pandemic, even though the 

remnants of the virus may remain within global communities for years to come. Ascertaining 

the after-effects of a pandemic on nursing populations is critical, as anecdotally the current 

nursing workforce is experiencing high rates of absenteeism and the nursing population 

(regardless of workplace experience) are leaving the healthcare workforce (Cornish et al., 

2021). Implementing follow-up studies so that hospitals can continuously monitor the 

resilience and wellbeing of their staff would provide tangible evidence whether intervention 
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programs are required for particular wards within a hospital, or for nursing populations in 

general.  

Limitations 

There are limitations throughout the current dissertation. Firstly, due to the rising 

interest surrounding resilience and stress resilience research over the past few years, 

particularly during COVID-19, a new measure of stress resilience has been developed. 

Obbarius et al. (2018) developed a 67-item stress resilience measure, though could not be used 

within the current dissertation as initial data collection processes began prior to the Obbarius 

et al. study was published and the current dissertation required consistency of measures for all 

studies. However, evaluation of the psychometric properties revealed the new stress resilience 

measure was most similar to the CD-RISC in measuring stress resilience. The CD-RISC and 

BRS were the most appropriate and robust measures of stress resilience at the time of writing 

this dissertation (Windle et al., 2011).  

Secondly, a significant limitation of this dissertation lies in the inclusion of three 

disparate nursing populations: the general nursing community, ED nurses, and student nurses. 

Although these groups share compositional similarities, their varying experience levels and 

roles during the pandemic introduce complexities that hinder the generalisation of stress 

resilience and physical activity findings. The divergence between seasoned professionals and 

novices as well as the unique COVID-19 experiences could act as confounding variables, 

rendering direct comparison unviable. Consequently, extrapolating these findings to broader 

nursing populations requires careful consideration due to the distinct participant groups’ 

inherent disparities.  

Lastly, this dissertation leverages three study designs, each contributing unique 

insights. The first study’s longitudinal approach captures temporal trends, the second study’s 

dual cross-sectional surveys allow for immediate (but not a within-subjects) comparison, and 
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the third study’s mixed methods intervention offers comprehensive understanding of the 

relationship between stress resilience and physical activity. However, these diverse research 

designs can complicate result synthesis and interpretation, impacting the overall cohesion of 

the dissertation’s narrative. Diverse methodologies can affect data quality and reliability, 

potentially impacting validity and generalisability (Freshwater, 2007).  

Conclusion  

The present dissertation explored the potential relationship between stress resilience 

and physical activity within nursing populations and investigated the potential facilitative 

nature of physical activity on physiological and psychological indices of stress resilience. The 

current dissertation presents ambiguous data, though overall would suggest a partial 

relationship between stress resilience and physical activity. However, I have addressed the 

conceptual and methodological issues within this research and provided directions for future 

research on the topic. Furthermore, the intervention study indicates that physical activity may 

not promote stress resilience, though the data presented interesting results on reactivity and 

recovery to a psychological stressor. The dissertation capitalised on the COVID-19 pandemic 

and incorporated additional importance research findings on a critical population, which 

highlighted a decline in psychological wellbeing across studies over time. Whilst this 

dissertation generates indistinct outcomes on the core variables of stress resilience and physical 

activity, this reflects the complexity of these two concepts and how human interpretation of 

stress resilience affects the relationship overall.  
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APPENDIX A 

Supplementary Data Analysis Material Study 1 

Factor Analysis  

A factor analysis with varimax rotation was conducted on the August survey (120 

participants) to validate the use of the chosen scales with the regional hospital population. 

Despite the robust nature of factor analysis, prior to running the analysis, examination of the 

data was conducted to ensure no violation of the assumption of normality occurred. In the 

current sample, the Kaiser-Meyer-Olkin measure of sampling adequacy was .89 and Bartlett’s 

test of sphericity significant was .001 with both tests indicating the data was suitable for factor 

analysis. Whilst not every variable was normally distributed, these deviations were not 

considered problematic.  

Principal components analysis using a varimax rotation revealed three factors with 

eigenvalues exceeding 1, explaining 43.91%, 9.63%, 6.61%, and 5.48% of the variance within 

the three questionnaires. Cross-loadings were apparent for Factor 1 (SMBM) and Factor 2 

(PSS) with shared item loadings for SMBM 4 (‘I feel fed up’) and SMBM 6 (‘I feel burnt out’). 

It was expected that there would be cross-loadings between the PSS and SMBM as concepts 

among the two scales are theoretically alike therefore not problematic, and the three scales 

provide adequate measurements of resilience, stress and burnout within this cohort. Overall, 

the data were well suited for parametric statistical analyses.  

Table 1.5 

Factor Analysis on August 2020 Survey.  

 Loadings 

Item Factor 1 Factor 2 Factor 3 

BRS 1: I tend to bounce back quickly after hard times   .83 

BRS 2: I have a hard time making it through stressful events    .78 
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BRS 3: It doesn’t take me long to recover from a stressful event   .72 

BRS 4: It is hard for me to snap back when something bad 
happens  

  .84 

BRS 5: I usually come through difficult times with little trouble    .63 

BRS 6: I tend to take a long time to get over setbacks in my life   .76 

PSS 1: In the last week, how often have you been upset because of 
something that happened unexpectedly? 

 .71  

PSS 2: In the last week, how often have you felt that you were 
unable to control the important things in your life?  

 .68  

PSS 3: In the last week, how often have you felt nervous or 
stressed? 

 .69  

PSS 4: In the last week, how often have you felt confident about 
your ability to handle your workplace problems within the 
workplace? 

   

PSS 5: In the last week, how often have you felt that things were 
going your way? 

 .57  

PSS 6: In the last week, how often have you found that you could 
not cope with all the things you had to do?  

 .68  

PSS 7: In the last week, how often have you been able to control 
irritations in your life?  

 .53  

PSS 8: In the last week, how often have you felt you were on top 
of things? 

 .73  

PSS 9: In the last week, how often have you been angered because 
of things that were outside your control?  

 .51  

PSS 10: In the last week, how often have you felt difficulties were 
piling up so high that you could not overcome them?  

 .56  

SMBM 1: I feel tired  .67  

SMBM 2: I have no energy for going to work every morning  .62   

SMBM 3: I feel physically drained  .70  

SMBM 4: I feel fed up .55 .56  

SMBM 5: I feel like my batteries are flat   .67  

SMBM 6: I feel burnt out  .52 .55  

SMBM 7: My thinking process is slow  .78   

SMBM 8: I have difficulty concentrating  .84   

SMBM 9: I feel I’m not thinking clearly  .83   
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SMBM 10: I feel I’m not focused in my thinking  .86   

SMBM 11: I have difficulty thinking about complex things  .85   

SMBM 12: I feel I am unable to be sensitive to the needs of 
coworkers and patients  

.75   

SMBM 13: I feel I am not capable of investing emotionally in 
coworkers and patients  

.73   

SMBM 14: I feel I am not capable of being sympathetic to 
coworkers and patients  

.70   

 
Note: Factor loadings <.5 are suppressed.  
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APPENDIX B 
 

Brief Resilience Scale (BRS) 
 

The next 6 questions are designed to find out about your level of psychological 
resilience within the emergency department, based on the last four weeks. Please answer 
these questions based on your experience in your current workplace environment.  
Please tick (✓) one box only per line. 

 Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 

I tend to bounce back quickly 
after hard times 

     

I have a hard time making it 
through stressful events  

     

I don’t not take me long to 
recovery from a stressful event  

     

It is hard for me to snap back 
when something bad happens  

     

I usually come through difficult 
times with little trouble  

     

I tend to take a long time to get 
over set-backs in my life.  
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APPENDIX C 
 

The Perceived Stress Scale (PSS) 

The next 10 questions ask you about your feelings and thoughts specific to your 
current emergency department, felt during the last month. For each question you will be 
asked how often you felt or thought a certain way. 

Please tick (✓) one box only per line. 

 Never Almost 
Never Sometimes Fairly 

Often 
Very 
Often 

In the last month, how often have you 
been upset because of something that 
happened unexpectedly?  

     

In the last month, how often have you 
felt that you were unable to control the 
important things in your life? 

     

In the last month, how often have you 
felt nervous or stressed?  

     

In the last month, how often have you 
felt confident about your ability to 
handle your personal problems within 
the workplace?  

     

In the last month, how often have you 
felt that things were going your way?  

     

In the last month, how often have you 
found that you could not cope with all 
the things that you had to do?  

     

In the last month, how often have you 
been able to control irritations in your 
life?  

     

In the last month, how often have you 
felt you were on top of things?  

     

In the last month, how often have you 
been angered because of things that 
were outside your control? 

     

In the last month, how often have you 
felt difficulties were piling up so high 
that you could not overcome them?  
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APPENDIX D 
 

The Shirom-Melamed Burnout Questionnaire (SMBQ) 

The next 14 statements describe different feelings that you may feel when working in your current emergency department. Please 
indicate how often, in the past 4 weeks, you have felt each of the following feelings: 

Please tick (✓) one box only per line. 

 
Never or 
Almost 
Never 

Very 
Infrequently 

Quite 
Infrequently Sometimes Quite 

Frequently 
Very 

Frequently 

Always or 
Almost 
Always 

I feel tired        

I have no energy for going 
to work every morning  

       

I feel physically drained         

I feel fed up         

I feel like my ‘batteries’ 
are ‘dead’ 

       

I feel burnt out         
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My thinking process is 
slow 

       

I have difficulty 
concentrating  

       

I feel I’m not thinking 
clearly  

       

I feel I’m not focused in 
my thinking  

       

I have difficulty thinking 
about complex things  

       

I feel I am unable to be 
sensitive to the needs of 
co-workers and patients 
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I feel I am not capable of 
investing emotionally in 
co-workers and patients 

       

I feel I am not capable of 
being sympathetic to co-
workers and customers 

       

 

 
 
 
 
 
 
 
 



 256 

APPENDIX E 

Study 1 Ethics Approval (Latrobe HREC) 
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Ethics Approval Federation University HREC 
 
Federation University Australia recognises the approval of Latrobe Regional 
Hospital Human Research Ethics Committee; Approval Code: 2020-16 HREA 
 
Principal Researchers: Dr Christopher Mesagno 

 
Co-Researcher/s: Dr Brendan O’Brien 

Dr Joanne Porter 
Miss Samantha Armstrong 
 

School/Section: School of Health 
 

Project Number: E20-011 (2020-16 HREA)  
 

Project Title: Exploring Stress Resilience and Burnout during COVID-
19; An Assessment of Psychological Health in an 
Australian Hospital. 
 

For the period:  24/08/2020   to   31/03/2021 
 

 
Quote the Project No: E20-011 in all correspondence regarding this application. 
Approval has been granted to undertake this project in accordance with the proposal 
submitted for the period listed above. 
Please note: It is the responsibility of the Principal Researcher to ensure the Ethics 
Office is contacted immediately regarding any proposed change or any serious or 
unexpected adverse effect on participants during the life of this project. 
In Addition: Maintaining Ethics Approval is contingent upon adherence to all Standard 
Conditions of Approval as listed on the final page of this notification 
Please note:   

• Annual progress reports are required to be submitted for the duration of the 
project. 

• A final project report is required to be submitted at the conclusion of the 
project. 

Submit copies of the annual and final project reports submitted to Latrobe Regional 
Hospital. 
 

 
Fiona Koop 
Coordinator, Research Ethics 
24 August 2020 
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APPENDIX F 

Study 1 Plain Language Information Statement 

SCHOOL OF HEALTH & LIFE SCIENCES 

PROJECT TITLE: Exploring Stress Resilience and Burnout during COVID-19: 
An Assessment of Psychological Health in an Australian 
Hospital 

PRINCIPAL RESEARCHER: Dr. Christopher Mesagno  

ASSOCIATE RESEARCHER: Dr. Joanne Porter  
ASSOCIATE RESEARCHER: Dr. Brendan O’Brien  
STUDENT RESEARCHER: Miss Samantha Armstrong  

 

You are invited to participate in a research project conducted by Samantha 
Armstrong, a PhD student, under the supervision of Dr. Christopher Mesagno, Senior 
Lecturer in the Faculty of Health and Life Sciences at Federation University Australia, Dr. 
Joanne Porter, Associate Professor in the School of Nursing, Midwifery and Healthcare at 
Federation University and Dr. Brendan O’Brien, Senior Lecturer in the Faculty of Health at 
Federation University. *Please note that you must be aged 18 and over to be eligible to 
participate in this study. 
Aim of the study:  

The aim of this study is to firstly, understand the psychological wellbeing, including 
resilience and burnout, of hospital personnel during the COVID-19 situation. Secondly, to 
monitor the hospital personnel psychological wellbeing whilst the COVID-19 pandemic 
progresses.  
What you will be asked to do?  

You will be asked to complete a survey of 38 questions about resilience, burnout and 
stress, as well as some general questions about your age, gender, and workplace-related 
information. The survey will take 5 minutes to complete. The survey will be sent out 
monthly. If you did not participate in the surveys initially, we still encourage you to complete 
the subsequent surveys throughout the COVID. Participation is completely voluntary, you 
shall remain anonymous and there is no obligation to complete the survey before submission. 
Once the survey has been submitted, there will not be an opportunity to edit or recall the data 
as individual data is not collected. Your consent shall be gained by submitting the survey and 
also implied upon agreeing to participate and by clicking ‘yes’ to this statement. Data from 
this study will be stored only on a password-protected computer, with access only by the 
named researchers, and will be destroyed after 5 years. Aggregated results shall be 
disseminated to the Head of Research at Latrobe Regional Hospital.  
Are there any risks in this study?  

If you feel uncomfortable or have any concerns at any point during the study, you 
may discontinue participation, however this can only occur before submission of the survey. 
If these concerns continue, please contact the named researchers of the project or 
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alternatively you are encouraged to contact Lifeline on 13 11 14 or Beyond Blue on 1300 224 
636 at any time.  

The results from this study will be reported in the form of the PhD thesis and may 
also be published in scientific journals. It will not be possible to identify participants or their 
corresponding data within the dissertation and throughout any publications. You may contact 
the Principal Researcher, Dr. Christopher Mesagno, at any time throughout the research 
process and after study completion for an electronic summary of the findings. He can be 
contacted via the details provided below.  

This research has been approved by Federation University Human Research Ethics 
Committee and the National Human Research Ethics Committee Australia.  

 
If you have any questions, or you would like further information regarding the project titled Exploring Stress 
Resilience and Burnout during COVID-19, please contact the Principal Researcher, Dr. Christopher 
Mesagno of the School of Health & Life Sciences:  
 

Should you (i.e. the participant) have any concerns about the ethical conduct of this research project, please contact the Federation 
University Ethics Officers, Research Services, Federation University Australia,  

P O Box 663 Mt Helen Vic 3353 or Northways Rd, Churchill Vic 3842. 
Telephone:  (03)  5327 9765,  (03) 5122 6446  

Email: research.ethics@federation.edu.au 
 

CRICOS Provider Number 00103D 
 
 

mailto:research.ethics@federation.edu.au
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APPENDIX G 
 
 

Figure 1.1  

Timeline of study  

 
Note. Red dotted line denotes time in lockdown.  

 
 

 
 

Figure 1. Timeline of study.  
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Red dotted line denotes time in lockdown.  

Survey 2 
7th September 2020 

Survey 4 
23rd November 2020 

Survey 6 
25th February 2021 

Survey 1 
6th August 2020 

Stage 4 Lockdown 6th August – 9th November 

Survey 3 
19th October 2020 

Stage 4 
Lockdown 
13th-17th 

Survey 5 
14th December 2020 
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APPENDIX H 
 
Table 1.1  

Means (M) and Standard Deviations (SD) for Resilience, Stress, and Burnout across Time.  

 
 

 
 
 
 
 
 
 
 
 

Time Resilience Stress Burnout 

 M SD Min Max M SD Min Max M SD Min Max 

August 3.25 0.69 1.83 5.00 24.30 6.57 10.00 40.00 3.14 1.14 1.00 6.93 

September 3.52 0.71 1.50 5.00 25.87 7.21 10.00 40.00 3.42 1.22 1.00 6.93 

October 3.61 0.69 2.00 5.00 25.02 6.77 10.00 40.00 3.10 1.25 1.21 6.86 

November 3.65 0.74 2.00 5.00 28.62 3.08 22.00 36.00 3.25 1.22 1.43 6.57 

December 3.55 0.58 2.33 5.00 23.94 6.50 11.00 39.00 2.87 1.04 1.00 5.64 

February/March 3.58 0.71 2.00 5.00 25.41 7.03 11.00 40.00 3.50 1.18 1.43 6.93 
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APPENDIX I 
Figure 1.2.  

Mean Scores for Resilience, Stress and Burnout Over Time  

 

 
 
Note. Red dotted line denotes time in lockdown.  
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APPENDIX J 

 
Table 1.2.  

Means (M) and Standard Deviations (SD) for Age across Resilience, Stress, and Burnout Parameters  

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Age  Resilience Stress Burnout 
 M SD M SD M SD 
21-25 (n = 33) 3.28 0.70 27.85 6.73 3.5 1.22 
26-30 (n = 71) 3.22 0.69 26.33 6.63 3.32 1.03 
31-35 (n = 66) 3.54 0.77 27.85 7.11 3.99 1.40 
36-40 (n = 55) 3.58 0.56 24.51 6.70 3.26 1.16 
41-50 (n = 128) 3.58 0.74 24.80 6.84 3.11 1.14 
51-60 (n = 153) 3.45 0.71 24.95 6.11 3.04 1.16 
61-70 (n = 50) 3.69 0.58 23.68 5.70 2.80 0.94 
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APPENDIX K 
 

Table 1.3.  

Correlation Matrix (Spearman) for Age, Workload, Resilience, Stress and Burnout   

 Gender Age  Workload Position Resilience Stress Burnout 

Gender - -.13** 

(n = 550) 

-.17** 

(n = 549) 

-.13** 

(n = 520) 

-.08* 

(n = 551) 

.01 

(n = 548) 

.06 

(n = 534) 

Age  - -.01 

(n = 554) 

.14** 

(n = 524) 

.14** 

(n = 556) 

-.14** 

(n = 553) 

-.19** 

(n = 539) 

Workload   - .24** 

(n = 526) 

.20** 

(n = 539) 

-.04 

(n = 553) 

-.05 

(n = 539) 

Position    - .05 

(n = 526) 

.03 

(n = 523) 

-.09* 

(n = 511) 

Resilience     - -.30** 

(n = 555) 

-.36** 

(n = 541) 

Stress      - .58** 

(n = 540) 

Burnout       - 

 
* p < .05 (two-tailed); ** p < .01 (two-tailed). 
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APPENDIX L 
 

Table 1.4.  

Results of Backward Method Standard Regression Analysis (Dependent Variable- Burnout) 

 Step 1 Step 2 Step 3 Step 4 

  CI95% For  
      B 

   CI95% For 

B 

   CI95% For 

B 

   CI95% For 

B 

  

Variable B  Lo

wer 

Up
pe
r 

β sr2 B  Lo

wer 

Up

per 

β sr2 B  Lo

wer 

Up

per 

β sr2 B  Lo

wer 

Up

per 

β sr2 

BRS -

.28** 

-.40 -.15 -.16 -.15 -

.28** 

-.40 -.15 -.16 -.15 -

.28** 

-.40 -.15 -.16 -.15 -

.26** 

-.38 -.14 -.15 -.15 

PSS .10** .08 .11 .01 .51 .10** .08 .11 .53 .51 .10** .08 .11 .54 .91 .10** .08 .11 .54 .51 

Age -.06* -.10 -.01 -.08 -.08 -.06* -.10 -.01 -.08 -.08 -.06* -.10 -.01 -.08 -.08 .06* -.12 -.01 -.09 -.08 

Nursing .20 -.01 .40 .08 .07 .20 -.01 .40 .08 .07 .18* .01 .35 .08 .07 .16 -.01 .33 .07 .07 
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Workload .05 -.03 .14 .06 .04 .05 -.03 .14 .05 .04 .05 .14 -.02 .05 .04      

Medical  .03 -.20 .26 .01 .01 .03 -.20 .26 .01 .01           

Gender -.00 -.26 .22 .00 .00                

R .62     .62     .62     .62     

R2 .38     .38     .38     .38     

ΔR2 .38**     .00     .00     .00     
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Note. N = 508. CI = confidence interval. BRS, Brief Resilience Scale; PSS, Perceived Stress Scale. 

* p < .05, ** p < .00.  
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APPENDIX M 
 

Supplemental Results: Study 2 

T-tests of Individual Scales 

An independent samples t-test was used to compare individual items of the resilience, 

stress, burnout, and distress scores between the 2018 and 2021 surveys. Shapiro-Wilk indicated 

the assumption of normality was not violated for the stress questionnaire. Shapiro-Wilk was 

violated for the resilience, burnout and distress questionnaires, though inspection of Q-Q plots 

indicated equal distribution of scores. Levene’s test was not significant for resilience and 

distress questionnaires thus equal variances were assumed. For the stress questionnaire, three 

out of ten questions did not highlight significant values, and for the burnout questionnaire, nine 

out of ten questions did not indicate significant values, thus questions that did not indicate 

statistical significance according to Levene’s test were used. The t-test was statistically 

significant across all questions for resilience, showing lower resilience scores in 2021 

compared to 2018. For example, ‘I tend to bounce back quickly after hard times’, t(214) = 2.60, 

p = .010, d = .34, 95% CI of the mean difference [0.07, 0.52], this highlights that participants 

were finding it difficult to overcome adversity during COVID-19, compared to 2018.  

The t-test was statistically significant for stress across all questions, with the 2018 

survey showing lower stress scores in 2018 compared to 2021. In particular, ‘How often have 

you found that you could not cope with all the things that you had to do?’, t(209.77) = -8.31, p 

= .000, two-tailed, d = 1.13, 95% CI of the mean difference [-1.37, -0.85]. This highlights that 

participants may have had higher stress levels during COVID-19. 

The t-test was statistically significant across 11 out of 14 questions for burnout, with 

questions that were statistically significant indicating an increase in burnout scores from 2018 

to 2021. Statistically significant questions included, ‘I have no energy for going to work every 

day’, t(214) = -2.51, p = .013, two-tailed, d = .34, 95% CI of the mean difference [-0.84, -0.10], 
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indicating that participants have diminished energy levels during 2021. Non-statistically 

significant questions: ‘My thinking process is slow’, t(214) = -1.39, p = .165, two-tailed, d = 

.19, 95% CI of the mean difference [-0.58, 0.10], ‘I have difficulty thinking about complex 

things’, t(214) = -1.90, p = .057, two-tailed, d = .26, 95% CI of the mean difference [-0.66, 

0.01], ‘I feel I am not capable of investing emotionally in co-workers and patients’, t(214) = -

1.66, p = .099, two-tailed, d = .22, 95% CI of the mean difference [-0.71, 0.06]. 

The t-test was statistically significant across all questions for distress, indicating levels 

of distress increased from 2018 to 2021. Specifically, ‘In the past four weeks, about how often 

did you feel depressed?’, t(214) = -21.72, p = .001, two-tailed, d = 2.96, 95% CI of the mean 

difference [-2.50, -2.08], suggesting that participants showed greater depressive symptoms in 

2021 compared to 2018.  
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APPENDIX N 
 

Recent Physical Activity Questionnaire (RPAQ) 

The next 63 questions are designed to find out about your physical activity in your 
everyday life in the last four weeks. The questions concern your physical activity patterns in 
and around the house, your travel to work and activity within your current emergency 
department and recreational patterns you have engaged in.  
 

Home Activities  
 
Which form of transport have you used most often in the last 4 weeks apart from your 
journey to and from work? Please tick (✓) one box only.  

Usual mode of travel  

Car/motor vehicle Walk  Public transport  Cycle  

    

 

TV, DVD or Video Viewing 

Please put a tick (✓) on every line 

Hours of TV, DVD 
or video watched 

per day  

Average over the last 4 weeks 

None 

Less 
than 1 
hour 

per day  

1-2 
hours per 

day  

2-3 
hours per 

day  

3-4 
hours per 

day 

More than 4 
hours per 

day  

On a weekday 
before 6pm       

On a weekday after 
6pm       

On a weekend day 
before 6pm       

On a weekend day 
after 6pm       

 

Computer use at home but not at work (eg. Internet, email, Playstation, Xbox, 
Gameboy, iphone) 

Please put a tick (✓) on every line 
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Hours of home 
computer use per 

day  

Average over the last 4 weeks 

None 

Less 
than 1 
hour 

per day  

1-2 hours 
per day  

2-3 hours 
per day  

3-4 hours 
per day 

More than 4 
hours per 

day  

On a weekday 
before 6pm       

On a weekday 
after 6pm       

On a weekend day 
before 6pm       

On a weekend day 
after 6pm       

 

Stair climbing at home  

Please put a tick (✓) on every line 

Number of times you 
climbed up a flight of stairs 

(approximately 10 steps) 
each day at home  

Average over the last 4 weeks 

None 
1 to 5 
times 

per day  

6 to 10 
times 

per day 

11 to 15 
times 

per day 

16 to 20 
times 

per day 

More 
than 20 
times 

per day  

On a weekday       

On a weekend day        

 

Activity at Work  

Please answer this section to describe your current place of employment within the 
emergency department during the past 4 weeks.  

Have you been in employment during the last 4 weeks? Please tick (✓) one box only. 

Yes No 

  

 

Type of work  
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We would like to know the type and amount of physical activity involved in your work. 
Please tick (✓) the option that best corresponds with your current emergency department 
task(s) in the last 4 weeks from the following four possibilities  

Please tick (✓) one of the following: 

Sedentary Occupation: 

You spend most of your time sitting (such as in an office) 

 

Standing Occupation:  

You spend most of your time standing or walking. However, your work 
does not require intense physical effort (examples here?) 

 

Manual Work:  

This involves some physical effort including handling heavy objects and 
use of tools (examples here?) 

 

Heavy Manual Work:  

This implies very vigorous physical activity including handling of very 
heavy objects (examples here?) 

 

 

Travel to and from work in the last 4 weeks 

What is the approximate distance from your home to your work?  

   

Kilometres 

How many times a week did you travel from your home to your main work? (Count outward 
journeys only) 

  

 

Please tick (✓) one box only per line 

How did you 
normally 
travel to work?  

Always Usually Occasionally Never or Rarely 

By care/motor 
vehicle  
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By works or 
public transport  

    

By bicycle      

Walking     

 

What is the postcode for your main place of work during the last 4 weeks? 

Postcode: 

    

 

If not known, please give your workplace address:  

 

What is the postcode for your home address? 

    

 

Recreation 

The following questions ask about how you spent your leisure time.  

Please indicate how often you did each activity on average over the last 4 weeks 

Please indicate the length of time that you spent doing the activity on each occasion.  

Example 

If you went walking for pleasure for 40 minutes once a week.  

If you had done weeding or pruning every fortnight and took 1 hour and 10 minutes on each 
occasion.  

You should complete the table as follows:  

Please give an answer for the NUMBER OF TIMES you did the following activities in 
the past 4 weeks and the AVERAGE TIME you spend on each activity.  

Please tick (✓) one box only per line. 

 Number of times you did the activity in the last 4 weeks Average time 
per episode 
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None Once 
in the 
last 4 
weeks 

2 to 3 
times 
in the 
last 4 
weeks 

Once 
a 

week 

2 to 3 
times 

a 
week 

4 to 5 
times 

a 
week 

Every 
day 

Hours Minutes 

Weeding 
and 
pruning 

 
 ✓     1 10 

Walking 
for 
pleasure 

 
  ✓     40 

 

Please give an answer for the average time you spent on each activity and the number of 
times you did that activity in the past 4 weeks. Please tick (✓) one box only per line. 

 Number of times you did the activity in the last 4 
weeks 

Average time 
per episode 

None Once 
in the 
last 4 
weeks 

2 to 3 
times 
in the 
last 4 
weeks 

Once 
a 
week 

2 to 3 
times 
a 
week 

4 to 5 
times 
a 
week 

Every 
day 

Hours Minutes 

Swimming- 
competitive 

         

Swimming 
leisurely 

         

Backpacking 
or mountain 
climbing  

         

Walking for 
pleasure (not 
as a means of 
transport) 

         

Racing or 
rough cycling 
terrain 

         

Cycling for 
pleasure (not 
as a means of 
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transport) 

Mowing the 
lawn  

         

Watering the 
lawn or 
garden  

         

Digging, 
shovelling or 
chopping 
wood 

         

Weeding or 
pruning 

         

DIY eg. 
Carpentry, 
home or car 
maintenance 

         

High impact 
aerobics or 
step aerobics 

         

Other types of 
aerobics  

         

Exercise with 
weights  

         

Conditioning 
exercises e.g. 
using a bike 
or rowing 
machine  

         

Floor 
exercises e.g. 
stretching, 
bending, 
pilates, yoga 

         

Dancing e.g. 
ballroom or 
disco  

         

Competitive 
running  
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Jogging   

 

        

Bowling-
indoor lawn 
or 10 pin  

         

Tennis or 
badminton 

         

Squash           

Table tennis          

Golf          

Football, 
rugby or 
hockey 

         

Cricket          

Rowing           

Netball, 
volleyball or 
basketball 

         

Fishing           

Horse-riding           

Snooker, 
billiards, or 
darts 

         

Musical 
instrument 
playing or 
singing  

         

Ice-skating           

Sailing, wind-
surfing or 
boating  

         

Martial arts, 
boxing or 
wrestling  
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APPENDIX O 

Kessler Psychological Distress Scale (K10) 

The next 10 questions ask you about your psychological distress experienced in your 
everyday life over the last 4 weeks.  Please tick (✓) one box only per line. 

 All of 
the 

time 

Most of 
the time 

Some of 
the time 

A little 
of the 
time 

None of 
the time 

In the past 4 weeks, about how often 
did you feel tired out for no good 
reason? 

     

In the past 4 weeks, about how often 
did you feel nervous?  

     

In the past 4 weeks, about how often 
did you feel so nervous that nothing 
could calm you down? 

     

In the past 4 weeks, about how often 
did you feel hopeless? 

     

In the past 4 weeks, about how often 
did you feel restless or fidgety? 

     

In the past 4 weeks, about how often 
did you feel restless or could not sit 
still?  

     

In the past 4 weeks, about how often 
did you feel depressed?  

     

In the past 4 weeks, about how often 
did you feel that everything was an 
effort?  

     

In the past 4 weeks, about how often 
did you feel so sad that nothing 
could cheer you up? 

     

In the past 4 weeks, about how often 
did you feel worthless? 
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APPENDIX P 
 

Study 2 Federation University Ethics Approval -2018 
 

Principal Researcher: Dr Christopher Mesagno 

Other/Student Researcher/s: Samantha Armstrong 

School/Section: School of Health Sciences and Psychology / Faculty of Health 

Project Number: A17-114 

Project Title: Exploring Stress Resilience within Emergency Medical Service 
Personnel 

For the period: 14/11/2017    to  31/12/2019 

 

Quote the Project No: A17-114 in all correspondence regarding this application. 
 
Approval has been granted to undertake this project in accordance with the proposal 
submitted for the period listed above. 
 
Please note: It is the responsibility of the Principal Researcher to ensure the Ethics 
Office is contacted immediately regarding any proposed change or any serious or 
unexpected adverse effect on participants during the life of this project. 
 
In Addition: Maintaining Ethics Approval is contingent upon adherence to all Standard 
Conditions of Approval as listed on the final page of this notification. 
 
COMPLIANCE REPORTING DATES TO HREC:  
 
Annual project report:  
14 November 2018 
14 November 2019 
 
Final project report:  
31 January 2020 
 

 
Fiona Koop 
Ethics Officer 
14 November 2017 
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Study 2 Federation University Ethics Approval -2021 
 

Principal Researcher: Christopher Mesagno 

Co-Researcher/s: Brendan O’Brien 

Joanne Porter 

Samantha Armstrong 

School/Section: School of Health and Life Sciences 

Project Number: A20-011 

Project Title: Exploring Resilience within Emergency Service Personnel - A 
COVID-19 Study 

For the period: 24/07/2020    to  31/03/2021 

 
Quote the Project No: A20-011 in all correspondence regarding this application. 
 
Approval has been granted to undertake this project in accordance with the proposal 
submitted for the period listed above. 
 
Please note: It is the responsibility of the Principal Researcher to ensure the Ethics 
Office is contacted immediately regarding any proposed change or any serious or 
unexpected adverse effect on participants during the life of this project. 
 
In Addition: Maintaining Ethics Approval is contingent upon adherence to all Standard 
Conditions of Approval as listed on the final page of this notification. 
 

Jill Boatman 
On behalf of Fiona Koop 
Coordinator, Research Ethics   
28/07/2020 
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APPENDIX Q 
 

Study 2 CENA Ethics Approval (2018 and 2021) 
 

 

 
 

21st�February�2018�
 
Dr�Christopher�Mesagno,�
Federation�University.�
�
�
Dear�Dr�Mesagno,�
�
On�behalf�of�the�Board�of�Directors�and�the�Research�Committee�of�the�College�of�Emergency�Nursing�
Australasia�(CENA)�I�write�to�advise�you�of�our�support�to�access�the�CENA�membership�for�your�study�
entitled;�Exploring�Stress�Resilience�among�Emergency�Personnel��
�
ln�view�of�this�support,�CENA�gives�formal�permission�to�place�an�advertisement�via�our�eͲblast�system,�
which�is�emailed�to�our�membership.��You�are�also�entitled�to�one�reminder�eͲblast.��The�appropriate�
contact�regarding�circulating�your�call�to�participate�is�via�Nikki,�CENA�Secretariat.�Nikki’s�email�is:�
national@cena.orq.au.���

�
The�appropriate�contact�to�publish�the�findings�from�this�study�is�via�Professor�Ramon�Shaban,�EditorͲ
inͲChief,�Australasian�Emergency�Nursing�Journal.��Ramon's�contact�details�are:�editor@cena.orq.au.�

�
I�would�like�to�remind�you�that�all�publication�outputs�arising�from�CENA�approved�studies�must�
include�the�following�statement:���

"This�study�was�generously�supported�by�the�College�of�Emergency�Nursing�Australasia�(CENA).�
The�views�of�these�researchers�do�not�necessarily�represent�the�views�of�CENA"�

�
It�is�the�responsibility�of�the�researcher(s)�to�maintain�contact�with�the�CENA�Research�committee�
Chair�regarding�any�publications�or�presentations�that�arise�out�of�the�study.��In�addition,�CENA�require�
submission�of�annual�and�final�reports�for�this�study.��Reports�submitted�to�your�HREC�will�suffice�for�
these.��
�
We�wish�you�well�with�this�study�and�look�forward�to�the�findings�and�welcome�future�publications.��If�
you�have�further�questions�please�do�not�hesitate�to�contact�me.��Please�quote�the�reference:�
CENA/RC/2018/02�in�future�communication.�
�
�
Kind�Regards,�

�
Dr�Julia�Morphet��
CENA�National�Board�/�Chair,�CENA�Research�Committee� �
�

ACN  102 951 799 
   228 Liverpool Street 

HOBART  TAS   7000 
   Tel:   03 6231 2722 

 
Email:   national@cena.org.au 

   Website: www.cena.org.au 
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15th�December�2020�
Samantha�Armstrong,�
Federation�University��
�
Dear�Miss�Armstrong,�
�
On�behalf�of�the�Board�of�Directors�and�the�Research�Committee�of�the�College�of�Emergency�Nursing�
Australasia�(CENA)�I�write�to�advise�you�of�our�support�to�access�the�CENA�membership�for�your�study�
entitled:�‘Exploring�resilience�among�emergency�personnel:�A�COVIDͲ19�study’.���
�
ln�view�of�this�support,�CENA�gives�formal�permission�to�place�an�advertisement�via�our�eͲblast�system,�
which�is�emailed�to�our�membership.��You�are�also�entitled�to�one�reminder�eͲblast.��The�appropriate�
contact�regarding�circulating�your�call�to�participate�is�via�Shona,�CENA�Secretariat.�Shona’s�email�is:�
national@cena.orq.au.���

�
CENA�encourages�researchers�to�publish�research�findings�relevant�to�emergency�care�in�Australasian�
Emergency�Care,�an�international�peerͲreviewed�journal�dedicated�to�supporting�emergency�nurses,�
physicians,�paramedics�and�other�professionals�in�advancing�the�science�and�practice�of�emergency�
care:��https://www.journals.elsevier.com/australasianͲemergencyͲcare��

�
It�is�the�responsibility�of�the�researcher(s)�to�maintain�contact�with�the�CENA�Research�committee�
Chair�regarding�any�publications�or�presentations�that�arise�from�this�study.��In�addition,�CENA�require�
submission�of�annual�and�final�reports�for�this�study.��Reports�submitted�to�your�HREC�will�suffice�for�
these.��
�
We�wish�you�well�with�this�study�and�look�forward�to�the�findings.��If�you�have�further�questions�
please�do�not�hesitate�to�contact�me.��Please�quote�the�reference:�CENA/RC/2020/10�in�future�
communication.�
�
�
Kind�Regards,�
�
�

�
Associate�Professor�Julia�Morphet��
Chair,�CENA�Research�Committee� �
�

ACN  102 951 799 
   PO Box 7345, Beaumaris 

VICTORIA 3193 
   Tel:   03 9586 6090 

 
Email:   national@cena.org.au 

   Website: www.cena.org.au 
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APPENDIX R 

Study 2- Plain Language Information Statements (2018 and 2021) 

SCHOOL OF HEALTH SCIENCES & PSYCHOLOGY- 2018 

PROJECT TITLE: Exploring Stress Resilience among Emergency Personnel 
PRINCIPAL RESEARCHER: Dr. Christopher Mesagno  
ASSOCIATE RESEARCHER: Dr. Joanne Porter  
ASSOCIATE RESEARCHER: Dr. Brendan O’Brien  
OTHER/STUDENT 
RESEARCHER: 

Miss Samantha Armstrong  

 

You are invited to participate in a research project conducted by Samantha 
Armstrong, a PhD student, under the supervision of Dr. Christopher Mesagno, Senior 
Lecturer in the Faculty of Health at Federation University Australia, Dr. Joanne Porter, 
Senior Lecturer in the School of Nursing, Midwifery and Healthcare at Federation University 
and Dr. Brendan O’Brien, Senior Lecturer in the Faculty of Health at Federation University. 
*Please note that you must be aged 18 and over to be eligible to participate in this study. 
Aim of the study: 

The purpose of this study is to compare self-reported stress resilience and levels of 
physical activity among emergency personnel (emergency department nurses). The study also 
aims to identify the association between the amount of service time within a stress-driven 
clinical environment and stress resilience. This project aims to compare stress resilience levels 
among emergency department nurses working in regional and metropolitan areas.  
What you will be asked to do: 

If you agree to participate in this study, you will be asked to complete a short online 
survey, which will take approximately 10-15 minutes to complete. Upon completing and 
submitting the survey this will be considered as implied consent to participate. As the survey 
has no time limit, you can take as long as you would like to complete it. The survey will have 
questions about resilience, stress, appraisal of stress, physical activity, psychological 
wellbeing, and burnout, as well as some general questions about your age, gender and 
workplace duration and workplace status within the emergency department.  

No information that could be used to identify you (such as your name) will be 
collected, as such, it will not be possible for the researchers to identify which answers are 
yours, or who took part in the study, therefore your identity will remain anonymous. 
Participation is completely voluntary and there is no obligation to complete and submit the 
survey upon commencement. Similarly, if there are questions that you feel uncomfortable 
answering, you may leave the question unanswered or discontinue the survey. However, 
please note that once you have submitted the survey, it will not be possible to withdraw your 
results, as we will be unable to identify them. Data from this study will be stored only on a 
password-protected computer, with access only by the named researchers, and will be 
destroyed after 5 years. 
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There are limited perceived risks in this study, however if you do have any concerns 
or feel uneasy about any of the questions asked either during or after completing the survey, 
you are encouraged to contact Lifeline on 13 11 14. Lifeline can be contacted at any time. 
Alternatively, you can contact the Nursing and Midwifery Health Program Victoria 
(www.nmhp.org.au) or email for further support admin@nmhp.org.au. 

The results from the study will be reported in the form of a PhD thesis and may also 
be published in scientific journals. It will not be possible to present participants with their 
individual results, as they cannot be identified. You may contact the Principal Researcher, Dr 
Christopher Mesagno, after study completion for an electronic summary of the findings. He 
can be contacted via the details provided below. 

If you have any questions, or you would like further information regarding the project titled Exploring Stress 
Resilience within Emergency Medical Service Personnel, please contact the Principal Researcher, Dr. 
Christopher Mesagno of the School of Health Sciences and Psychology:  
 

Should you (i.e. the participant) have any concerns about the ethical conduct of this research project, please contact the Federation 
University Ethics Officers, Research Services, Federation University Australia,  

P O Box 663 Mt Helen Vic 3353 or Northways Rd, Churchill Vic 3842. 
Telephone:  (03)  5327 9765,  (03) 5122 6446  

Email: research.ethics@federation.edu.au 
 

CRICOS Provider Number 00103D 
 

 
SCHOOL OF SCIENCES, PSYCHOLOGY AND SPORT- 2021 

PROJECT TITLE: Exploring Resilience among Emergency Personnel: A 
COVID-19 Study 

PRINCIPAL RESEARCHER: Dr. Christopher Mesagno  
ASSOCIATE RESEARCHER: Dr. Joanne Porter  
ASSOCIATE RESEARCHER: Dr. Brendan O’Brien  
OTHER/STUDENT 
RESEARCHER: 

Miss Samantha Armstrong  

 
You are invited to participate in a research project conducted by Samantha 

Armstrong, a PhD student, under the supervision of Dr. Christopher Mesagno, Senior 
Lecturer in the School of Sciences, Psychology and Sport at Federation University Australia, 
Dr. Joanne Porter, Associate Professor in the School of Nursing, Midwifery and Healthcare at 
Federation University and Dr. Brendan O’Brien, Senior Lecturer in the School of Sciences, 
Psychology and Sport at Federation University. *Please note that you must be aged 18 and 
over to be eligible to participate in this study.] 
Aim of the study: 

The purpose of this study is to compare self-reported resilience and levels of physical 
activity among emergency department nurses during COVID19. The data will be compared to 
pre-COVID-19 data to access the impacts of a pandemic on psychological wellbeing. The study 
also aims to identify the association between the amount of service time within a stress-driven 
clinical environment and resilience.  

mailto:research.ethics@federation.edu.au
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What you will be asked to do: 
If you agree to participate in this study, you will be asked to complete a short online 

survey, which will take approximately 15-20 minutes to complete. Upon completing and 
submitting the survey this will be considered as implied consent to participate. As the survey 
has no time limit, you can take as long as you would like to complete it. The survey will have 
questions about resilience, stress, appraisal of stress, physical activity, psychological 
wellbeing, and burnout, as well as some general questions about your age, gender and 
workplace duration and workplace status within the emergency department.  

No information that could be used to identify you (such as your name) will be 
collected, as such, it will not be possible for the researchers to identify which answers are 
yours, or who took part in the study, therefore your identity will remain anonymous. 
Participation is completely voluntary and there is no obligation to complete and submit the 
survey upon commencement. Similarly, if there are questions that you feel uncomfortable 
answering, you may leave the question unanswered or discontinue the survey. However, 
please note that once you have submitted the survey, it will not be possible to withdraw your 
results, as we will be unable to identify them. Data from this study will be stored only on a 
password-protected computer, with access only by the named researchers, and will be 
destroyed after 5 years. 

There are limited perceived risks in this study, however if you do have any concerns 
or feel uneasy about any of the questions asked either during or after completing the survey, 
you are encouraged to contact Lifeline on 13 11 14. Lifeline can be contacted at any time. 
Alternatively, you can contact the Nursing and Midwifery Health Program Victoria 
(www.nmhp.org.au) or email for further support admin@nmhp.org.au. 

The results from the study will be reported in the form of a PhD thesis and may also 
be published in scientific journals. It will not be possible to present participants with their 
individual results, as they cannot be identified. You may contact the Principal Researcher, Dr 
Christopher Mesagno, after study completion for an electronic summary of the findings. He 
can be contacted via the details provided below. 

If you have any questions, or you would like further information regarding the project titled Exploring Stress 
Resilience within Emergency Medical Service Personnel, please contact the Principal Researcher, Dr. 
Christopher Mesagno of the School of Sciences, Psychology and Sport:  

Should you (i.e. the participant) have any concerns about the ethical conduct of this research project, please contact the Federation 
University Ethics Officers, Research Services, Federation University Australia,  

P O Box 663 Mt Helen Vic 3353 or Northways Rd, Churchill Vic 3842. 
Telephone:  (03)  5327 9765,  (03) 5122 6446  

Email: research.ethics@federation.edu.au 
 

CRICOS Provider Number 00103D 

 

 
 
 
 
 

 
 

mailto:research.ethics@federation.edu.au
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APPENDIX S 
 

Adult Pre-Exercise Screening System 
 

 
 

PAGE 1V1 (2011)

ADULT PRE-EXERCISE SCREENING TOOL

STAGE 1 (COMPULSORY)
AIM: to identify those individuals with a known disease, or signs or symptoms of disease, who may be at a higher risk of 
an adverse event during physical activity/exercise. This stage is self administered and self evaluated.

1. Has your doctor ever told you that you have a heart condition or have 
you ever su$ered a stroke?

Yes No 

2. Do you ever experience unexplained pains in your chest at rest or 
during physical activity/exercise?

Yes No 

3. Do you ever feel faint or have spells of dizziness during physical 
activity/exercise that causes you to lose balance?

Yes No 

4. Have you had an asthma attack requiring immediate medical 
attention at any time over the last 12 months?

Yes No 

5. If you have diabetes (type I or type II) have you had trouble 
controlling your blood glucose in the last 3 months?

Yes No 

6. Do you have any diagnosed muscle, bone or joint problems that you 
have been told could be made worse by participating in physical 
activity/exercise?

Yes No 

7. Do you have any other medical condition(s) that may make it 
dangerous for you to participate in physical activity/exercise?

Yes No 

IF YOU ANSWERED ‘YES’ to any of the 7 questions, please seek 
guidance from your GP or appropriate allied health professional prior to 
undertaking physical activity/exercise

IF YOU ANSWERED ‘NO’ to all of the 7 questions, and you have no other 
concerns about your health, you may proceed to undertake light-moderate 
intensity physical activity/exercise

Name:  

Date of Birth: Male         Female  Date:

Please circle response

This screening tool does not provide advice on a particular matter, nor does it substitute for advice from an appropriately quali%ed 
medical professional. No warranty of safety should result from its use. The screening system in no way guarantees against injury or 
death. No responsibility or liability whatsoever can be accepted by Exercise and Sports Science Australia, Fitness Australia or Sports 
Medicine Australia for any loss, damage or injury that may arise from any person acting on any statement or information contained in 
this tool.

I believe that to the best of my knowledge, all of the information I have supplied within this tool is correct.

Signature   Date
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EXERCISE INTENSITY GUIDELINES

< 40%  
HRmax

≥ 90%  
HRmax

Very hard
RPE# ≥ 7

t� "O�JOUFOTJUZ�UIBU�
generally cannot be 
sustained for longer 
than about  
10 minutes

HIGH

70 to <90%  
HRmax

Hard
RPE# 5-6

t� "O�BFSPCJD�BDUJWJUZ�JO�
which a conversation 
generally cannot 
be maintained 
uninterrupted

t� "O�JOUFOTJUZ�UIBU�NBZ�
last up to about 30 
minutes

VIGOROUS

55 to <70%  
HRmax

Moderate to 
somewhat hard

RPE# 3-4

t� "O�BFSPCJD�BDUJWJUZ�
that is able to be 
conducted whilst 
maintaining a 
conversation 
uninterrupted

t� "O�JOUFOTJUZ�UIBU�NBZ�
last between 30 and 
60 minutes

MODERATE

40 to <55%  
HRmax

Very light to light
RPE# 1-2

t� "O�BFSPCJD�BDUJWJUZ�
that does not cause a 
noticeable change in 
breathing rate

t� "O�JOUFOTJUZ�UIBU�DBO�
be sustained for at 
least 60 minutes

LIGHT

SEDENTARY
Very, very light

RPE# < 1

t� "DUJWJUJFT�UIBU�VTVBMMZ�
involve sitting or 
lying and that have 
little additional 
movement and a low 
energy requirement

INTENSITY  
CATEGORY

HEART RATE  
MEASURES

PERCEIVED EXERTION 
MEASURES

DESCRIPTIVE  
MEASURES

# = Borg’s Rating of Perceived Exertion (RPE) scale, category scale 0-10

PAGE 2V1 (2011)
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RISK FACTORS

Relative       Age Relative           Age 

   Father     Mother 

   Brother     Sister 

   Son     Daughter

1. Age

Gender
≥ 45yrs Males or ≥ 55yrs Females

+1 risk factor

2. Family history of heart disease (eg: stroke, heart 
attack)

If male < 55yrs  = +1 risk factor

If female < 65yrs  = +1 risk factor

Maximum of 1 risk factor for this 
question

3. Do you smoke cigarettes on a daily or weekly basis or 
have you quit smoking in the last 6 months? Yes     No

If currently smoking, how many per  
day or week?

If yes, (smoke regularly or  
given up within the past 6 months) 
= +1 risk factor

4. Describe your current physical activity/exercise levels: If physical activity level 
< 150 min/ week = +1 risk factor

If physical activity level

≥ 150 min/ week = -1 risk factor

(vigorous physical activity/ exercise 
weighted x 2)

5. Please state your   height (cm)  

weight (kg) BMI = ________________
BMI ≥ 30 kg/m2 =  +1 risk factor

6. Have you been told that you have high blood 
pressure? Yes  No If yes, = +1 risk factor

7. Have you been told that you have high cholesterol? 
Yes  No If yes, = +1 risk factor

8. Have you been told that you have high blood 
sugar? Yes  No If yes, = +1 risk factor

STAGE 2 (OPTIONAL)

AIM: To identify those individuals with risk factors or other conditions to assist with appropriate exercise prescription. 
This stage is to be administered by a quali$ed exercise professional. 

STAGE 2 Total Risk Factors =

Name:  

Date of Birth:         Date:

PAGE 3V1 (2011)

Note: Refer over page for risk strati$cation.

Sedentary Light Moderate Vigorous

Frequency
sessions per week

Duration
minutes per week

ADULT PRE-EXERCISE SCREENING TOOL
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1. BMI (kg/m2) BMI ≥ 30 kg/m2  = +1 risk factor

2. Waist girth (cm) Waist > 94 cm for men and  
> 80 cm for women = +1 risk factor

3. Resting BP (mmHg) SBP ≥140 mmHg or DBP ≥90 mmHg  
= +1 risk factor

4. Fasting lipid pro"le*

Total cholesterol

HDL 

Triglycerides 

LDL

Total cholesterol ≥ 5.20 mmol/L = +1 risk factor 

HDL cholesterol >1.55 mmol/L = -1 risk factor

HDL cholesterol < 1.00 mmol/L = +1 risk factor

Triglycerides ≥ 1.70 mmol/L = +1 risk factor

LDL cholesterol ≥ 3.40 mmol/L = +1 risk factor

5 Fasting blood glucose* Fasting glucose ≥ 5.50 mmol = +1 risk factor

RESULTS

STAGE 3  Total Risk Factors =

RISK STRATIFICATION

STAGE 3 (OPTIONAL)
AIM: To obtain pre-exercise baseline measurements of other recognised cardiovascular and metabolic risk factors. This 
stage is to be administered by a quali"ed exercise professional. (Measures 1, 2 & 3 – minimum quali"cation, Certi"cate 
III in Fitness; Measures 4 and 5 minimum level, Exercise Physiologist*).

RISK FACTORS

Total stage 2
or
Total stage 3 
Plus stage 2 (Q1 -  Q4)

Note:  If stage 3 is completed, identi"ed risk factors from stage 2 (Q1-4) and stage 3 should be combined to indicate risk.  If there are extreme or multiple risk factors, the 
exercise professional should use professional judgement to decide whether further medical advice is required. 

≥ 2 RISK FACTORS – MODERATE RISK CLIENTS
Individuals at moderate risk may participate in aerobic 
physical activity/exercise at a light or moderate intensity 
(Refer to the exercise intensity table on page 2)

< 2 RISK FACTORS – LOW RISK CLIENTS
Individuals at low risk may participate in aerobic physical 
activity/exercise up to a vigorous or high intensity 
(Refer to the exercise intensity table on page 2)

9. Have you spent time in hospital (including day admission) for 
any medical condition/illness/injury during the last 12 months? 
Yes  No 

If yes, provide details

10. Are you currently taking a prescribed medication(s)  
for any medical conditions(s)?   Yes  No  

If yes, what is the medical condition(s)?

11. Are you pregnant or have you given birth within  
the last 12 months?   Yes  No 

If yes, provide details. I am _____________ 
months pregnant or postnatal (circle).

12. Do you have any muscle, bone or joint pain or soreness that is 
made worse by particular types of activity?  Yes  No 

If yes, provide details

PAGE 4V1 (2011)
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APPENDIX T 
 

Connor-Davidson Resilience Scale 10 (CD-RISC-10) 

For the next 10 questions please indicate how much you agree with the following 
statements as they apply to you over the last month. If a particular situation has not occurred 
recently, answer according to how you think you would have felt.  

 Not 
true at 
all 

Rarely 
true  

Sometimes 
true  

Often 
true  

True 
nearly all 
the time  

I am able to adapt when changes 
occur 

     

I can deal with whatever comes 
my way 

     

I try to see the humorous side of 
things when I am faced with 
problems 

     

Having to cope with stress can 
make me stronger 

     

I tend to bounce back after illness, 
injury, or other hardships 

     

I believe I can achieve my goals, 
even if there are obstacles 

     

Under pressure, I stay focused and 
think clearly 

     

I am not easily discouraged by 
failure 

     

I think of myself as a strong 
person when dealing with life’s 
challenges and difficulties 

     

I am able to handle unpleasant or 
painful feelings like sadness, fear, 
and anger 
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APPENDIX U 
 

Online Diary 
 

Input:  
• Date 
• Unique Code  
• Intervention Group 

Abbreviations 
TRP. The Resilience Project 
PA. Physical Activity 

Intervention Session 
• What time of the day did you engage in the intervention session? (If you are part of 

the TRP group please record exact time so that we can match data with the Suunto 
watch. If you did not engage in the session, please write “Did not complete”. If you 
are part of the PA group, please indicate when you engaged in the PA session. For the 
4 days of the week that you did not engage in the session, please write “rest day”. If 
you are part of the control group, you do not need to complete this section.  

• Did you have any troubleshooting when it came to engaging in the intervention 
session? (yes, or no). If yes, please explain and contact the lead researcher).  

Physical Activity  
• Have you engaged in any leisure time physical activity outside of the intervention 

sessions?  
• How long did you engage in this physical activity? (how many minutes?) 
• Was the physical activity of low, moderate or high intensity?  

Sleep 
• How many hours of sleep have you had in the last 24hrs?  
• Do you feel like the sleep quality was on a scale of one to ten, one being low quality 

and ten being high quality.  
Work 

• Did you work in the last 24hrs? (If yes, please answer the following question, if you 
did not work, please write “day off”) 

• Was your last shift a day shift or night shift? And how long was that shift? 
• Please indicate how stressful your previous shift was- not very stressful, moderately 

stressful or very stressful. (Please circle) 
Stress 

• What is your level of stress on a scale of 1 to 10. 1 being not stressed at all, 5 being 
moderately stressed and 10 being very stressed.  

 1            2             3             4             5             6            7            8             9            10 
 
Nutrition 

• How would you rate your diet over the past 24 hours? 1 being poor to 10 being very 
good.  

 1            2             3             4             5             6            7            8             9            10 
 

• For all intervention groups, please sit for 30 minutes, in a quiet setting, wearing the 
HRV wrist watch and chest belt. Please indicate here the time that you completed this 
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task. (Please refrain from caffeine intake at least 3 hours prior to completing this 
task).  

• Please upload data from the watch and submit to researchers at the end of weeks 2, 4, 
6 and 8.  

Please upload your heart rate, blood pressure and weekly fit file here.  
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APPENDIX V 

Study 3- Ethics Approval  

Principal Researcher: 
 

Christopher Mesagno 

Co-Researcher/s: 
 

Brendan O’Brien 
Joanne Porter 
Samantha Armstrong 

School/Section: 
 

School of Science, Psychology and Sport 

Project Number: 
 

A18-116 

Project Title: 
 

Exploring Stress Resilience within Emergency Service Personnel 

For the period: 
 

2/09/2020  to  31/12/2021 

 

Quote the Project No. A18-116 in all correspondence regarding this application. 
Amendment Summary: Changes, as per request, to: consent, recruitment, fitness test, 

questionnaires, stress test and replacing focus groups with 
individual interviews. 

Extension: Project extended from 31/12/2020 to 31/12/2021 
Personnel: N/A 
Please note: Approval has been granted to undertake this project in accordance with the 
proposal and amendments submitted for the period listed above.  Ongoing ethics approval is 
contingent upon adherence to the Standard Conditions of Approval on Page 2 of this 
notification.  
COMPLIANCE REPORTING TO HREC:  
Annual report due: 
19/11/2020 
19/11/2021 
Final report due: 
31/1/2022 
https://federation.edu.au/research/support-for-students-and-staff/ethics/human-ethics/human-
ethics3  

    
Jill Boatman 
On behalf of Fiona Koop 
Coordinator, Research Ethics 
2/09/2020 

https://federation.edu.au/research/support-for-students-and-staff/ethics/human-ethics/human-ethics3
https://federation.edu.au/research/support-for-students-and-staff/ethics/human-ethics/human-ethics3
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APPENDIX W 

Study 3- Plain Language Information Statement 

SCHOOL OF SCIENCES, PSYCHOLOGY, AND SPORT 

PROJECT TITLE: Exploring Stress Resilience among Emergency Personnel 
PRINCIPAL RESEARCHER: Dr. Christopher Mesagno  

ASSOCIATE RESEARCHER: A/P. Joanne Porter  
ASSOCIATE RESEARCHER: Dr. Brendan O’Brien  
STUDENT RESEARCHER: Miss Samantha Armstrong  

 

You are invited to participate in a research project conducted by Samantha 
Armstrong, a PhD student, under the supervision of Dr. Christopher Mesagno, Senior 
Lecturer in the School of Sciences, Psychology, and Sport, Dr. Joanne Porter, Associate 
Professor in the School of Health and Dr. Brendan O’Brien, Senior Lecturer in the School of 
Sciences, Psychology, and Sport at Federation University. *Please note that you must be aged 
18 and over to be eligible to participate in this study. 
Aim of the study:  

Firstly, to investigate the role of physical activity as a facilitator in the promotion of 
stress resilience among post graduate paramedic, and undergraduate nursing, students. 
Secondly, to compare a psychological resilience to a physical activity program on 
psychological and physiological outcomes of stress resilience. Lastly, to improve the mental 
health and wellbeing of post graduate paramedic, and undergraduate nursing, students. 
What you will be asked to do?  

If you agree to participate, you will undergo medical clearance via an online 
physiological assessment questionnaire in order to assess eligibility for participation in this 
study. As a participant you will undergo fitness testing in the form of a 1-mile (1.6 km) walk 
whilst wearing heart rate monitor equipment.  

Secondly, you will complete an online survey, which will have questions about 
resilience, stress, appraisal of stress physical activity, psychological wellbeing, burnout, sleep 
quality, as well as some general questions about your age, gender and any medications you 
might be currently taking.  

You will also undergo an online stress test (via recorded video conferencing) that will 
involve tasks designed to elicit physiological and psychological stress symptoms and these 
stress response outcomes will be measured via heart rate equipment before, during and after 
the stress test.  

You will then be randomly allocated to one of three experimental groups 1) The 
Resilience Project’s psychological resilience ‘app’, 2) an app-delivered high-intensity 
physical activity program or 3) a wait-list control group. The Resilience Project intervention 
group will engage in mindfulness meditation via an app on their phone for 10 minutes a day 
over an 8-week intervention period. The physical activity intervention group will engage in 
an app-based high-intensity training program, three times per week at 20 minutes per physical 
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activity session. The control group will continue their life as per normal. Participants in the 
control group will be given access to either the psychological or physiological intervention at 
conclusion of the study.   

If you are allocated to group 1) or 2) you will be emailed information session on how 
to use the intervention phone apps. This is particularly crucial for individuals involved in the 
physical activity intervention as they will be given instruction on the types of exercises 
involved in the high-intensity workout sessions designed by a qualified personal trainer.  
During the 8-week intervention period, you will wear heart-rate assessment equipment in the 
form of a chest belt and wrist watch. You will wear this equipment whilst engaging in any 
intervention activities (if applicable). The researchers will provide you with instructions 
about how to use this equipment and upload data from the watches to a computer.  

You will also keep a survey-based diary. Within this diary, you will record times that 
you engaged in physical activity once, each week of the 8-week intervention, what days and 
how many hours you have worked, what day, time and duration you engaged in the 
intervention activities. Each week of the 8-week intervention the researchers of the study will 
send you a text message to assess your health, wellbeing and adherence to the program.  

At the end of the 8-week intervention, you will undergo fitness testing, complete 
psychological questionnaires and a stress test similar to at the start of the study. You will also 
be invited to attend a one-on-one virtual (via video conferencing) interview for no longer 
than1 hour, which aims to assess the effectiveness of the interventions. This will be audio 
recorded.  

All involvement in the study will be conducted through online delivery, as such 
anonymity amongst participants is upheld throughout the study, the researchers will be aware 
of participant identity throughout the study. This will be facilitated through Federation 
University nursing faculty staff and the researchers of the study. Any app-based intervention 
activities can be conducted at a place of your choosing and at a time that is convenient to you.  

You will be given a unique code so that researchers can match your data throughout 
the intervention process, your name will not be used within the data collection process and 
your data will be strictly confidential (subject to legal limitations). Participation is completely 
voluntary and there is no obligation to complete the intervention upon commencement of the 
study, in addition you may withdraw any unprocessed data previously supplied. Similarly, if 
there are activities within the interventions or questions within the survey that make you feel 
uncomfortable (either psychological or physiologically), you may discontinue the activity or 
leave the question unanswered. Data from this study will be stored only on a password-
protected computer, with access only by the named researchers, and will be destroyed after 5 
years.  
Are there any risks in this study?  

There are risks involved in this study, firstly you will engage in the fitness test, thus 
physical injury is a possibility.  Participants allocated to the physical activity intervention 
group have the possibility of a physical injury. If any injury occurs (during fitness tests or 
intervention group activities), you should seek assistance or call ‘000’ Ambulance Victoria 
depending on the extent of the injury. Should you agree to participate, it will be your 
responsibility and duty of care for any injury sustained whilst participating in this study and 
not the responsibility of the researchers, Federation University Australia. Secondly, you may 
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feel psychologically distressed about the difficulty of the stress test and physical activity 
intervention. These programs are designed to be difficult therefore may raise psychological 
concerns about your own level of fitness. If these concerns continue, please contact the 
named researchers of the project or alternatively you are encouraged to contact Lifeline on 13 
11 14 at any time. You can also contact the Federation University counselling service on (03) 
5327 9470 for further support.  

The results from this study will be reported in the form of the PhD thesis and may 
also be published in scientific journals. It will not be possible to identify participants or their 
corresponding data within the dissertation and throughout any publications. Your data, which 
will be matched to a unique identification code, will only be accessible to the named 
researchers and will be stored on a password-locked computer. You may contact the Principal 
Researcher, Dr. Christopher Mesagno, at any time throughout the research process and after 
study completion for an electronic summary of the findings. He can be contacted via the 
details provided below.  

This research has been approved by Federation University Human Research Ethics 
Committee and the National Human Research Ethics Committee Australia.  
If you have any questions, or you would like further information regarding the project titled Exploring 

Stress Resilience within Emergency Medical Service Personnel, please contact the Principal 
Researcher, Dr. Christopher Mesagno of the School of Sciences, Psychology and Sport:  
 

Should you (i.e. the participant) have any concerns about the ethical conduct of this research project, please contact the Federation 
University Ethics Officers, Research Services, Federation University Australia,  

P O Box 663 Mt Helen Vic 3353 or Northways Rd, Churchill Vic 3842. 
Telephone:  (03)  5327 9765,  (03) 5122 6446  

Email: research.ethics@federation.edu.au 
CRICOS Provider Number 00103D 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

mailto:research.ethics@federation.edu.au
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APPENDIX X 

Study 3- Consent Form 

PROJECT TITLE: Exploring Stress Resilience among Emergency Personnel 
PRINCIPAL RESEARCHER: Dr. Christopher Mesagno  
ASSOCIATE RESEARCHER: Dr. Joanne Porter  
ASSOCIATE RESEARCHER: Dr. Brendan O’Brien  
STUDENT RESEARCHER: Miss Samantha Armstrong  

 

Code number allocated  
to the participant: 

 

 
Consent – Please complete the following information: 
 
I _______________________________________________   of  
 
____________________________________________________________________________  
 
hereby consent to participate as a subject in this research study.  
 
The research program in which I am being asked to participate has been explained fully to me, 
verbally and in writing, and any matters on which I have sought information have been 
answered to my satisfaction. 
 
I understand that: all information I provide (including questionnaires and physiological 
parameters) will be treated with the strictest confidence (subject to legal limitations) and data 
will be stored separately from any listing that includes my name and address. 
§ I understand that in order to be eligible to participate in this study, I must meet the 

requirements of a physiological assessment. 
§ I understand that by participating in this study there is the possibility of sustaining a physical 

injury. I understand that any injury sustained whilst participating in the research study is my 
own responsibility and the duty of care to that injury is my responsibility and not that of the 
researchers of this project, nor Federation University’s. 

§ I am aware that during the stress test, there will be audio and video recording of my 
responses. 

§ I am aware that by participating in the interview at conclusion of the study my verbal 
responses to questions will be recorded and transcribed. 

§ Aggregated results will be used for research purposes and may be reported in scientific and 
academic journals. Be aware that in participating in this research, your de-identified data 
may be used to inform future research.  

§ I am free to withdraw my consent at any time during the study in which event my 
participation in the research study will immediately cease and information/data obtained 
from it will not be used. 

 
SIGNATURE:___________________________________  DATE: ____________________. 
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APPENDIX Y 

Interview Guide  

General questions for all intervention groups 
Start with the definition of stress resilience. Resilience is the ability to bounce back and 

positively adapt in the face of adversity. It emphasises both physiological and psychological 
stress processes that are changeable and can be developed through training, preparation and 
experience.  

1. Can you describe your levels of self-esteem from before and after the intervention? 
2. Can you describe the level of control over your emotions before and after the 8-

intervention? 
3. Can you give an example of a stressful situation you had prior to the 8-week 

intervention and one after the 8-week intervention? Were there any differences on how 
you felt (also ask about thoughts) in those stressful situations?  

a. In comparison to before the 8-week intervention to now, can you describe any 
changes in relation to your ability to stop thinking about a stressful situation 
quickly after it has occurred.  

b. Since completing the 8-week intervention, do you think about stressors that 
occurred on placement when you leave the ward more or less often compared 
to pre-intervention. What do you take home? 

4. Has anything in your life changed in the last 8 weeks that has improved your mental 
health? (for PA and TRP- outside the intervention?) 

Control Group 
1. In the past 8 week do you feel you have changed physically and mentally? Control 

group.  
2. Do you deal with stressful situations better now than you did 8 weeks ago?  
3. Has anything in your life changed in the last 8 weeks that has improved your mental 

health? (Could go above)  
4. Have you done any physical activity or mindfulness training in the last 8 weeks?  

Physical activity intervention group 
1. How did you feel the day you completed the workout in Week 8 of the intervention?  

a. Psychologically? 
b. Physiologically? 

2. Have your university work/placement stress levels changed as a result of the 8-week 
intervention? If so, in what way?  

3. During the intervention, were there times that you felt too drained or too tired to engage 
in the exercises?  

a. If yes, what helped you overcome the fatigue?  
b. If not, what were your thoughts related to not doing the exercises? 

4. How did you feel about using a completely online-based intervention program at the 
beginning of the intervention? (application-wise), emotionally. What were some of the 
emotions experienced? 

a. How did you feel about using the online program at the end of the intervention? 
5. Were there any barriers that stopped you from engaging in the exercises in the online 

intervention? 
6. What were the advantages in the delivery of the intervention? (Focus on the 

intervention, rather than weekly surveys, the app itself is important). Bring it back to 
the exercises (not emailing me every week, even the watches, don’t get side tracked on 
the data collection) 
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7. What were the disadvantages?  
8. How can we improve this type of intervention?  

Psychological intervention group 
1. How did you feel the day you completed the mindfulness session in Week 8 of the 

intervention?  
a. Psychologically? 
b. Physiologically? 

2. Have your university work/placement stress levels changed as a result of the 8-week 
intervention? If so, in what way?  

9. How did you feel about using a completely online-based intervention program at the 
beginning of the intervention? (application-wise), emotion-focused.  

a. What were some of the emotions experienced? 
b. How did you feel about using the online program at the end of the intervention? 

3. Were there any barriers that stopped you from engaging in the meditations? 
4. What were the advantages of the delivery of the intervention?  
5. What were the disadvantages?  
6. What did you like most about using TRP app?  
7. What did you like the least about using TRP app?  

a. Do you believe the app to be user-friendly?  
8. How can we improve this type of intervention?  

Additional question for physical activity and psychological intervention group 
1. Can you describe your resilience to stress as it is now and how do you think it has 

changed as a result of the 8-week intervention? (A feeler for whether people can answer 
it or not).  
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APPENDIX Z 
 

Study 3: Supplementary Results  

Psychological parameters  

A 2 (pre- and post-intervention) x 3 (group) mixed-model ANOVA indicated no pre- 

and post-intervention main effects amongst groups for BRS F (2, 8) = 1.20, p = .351, partial η2 

= .23, CD-RISC F (2, 8) = 1.35, p = .313, partial η2 = .25, PSS F (2, 8) = 1.14, p = .368, partial 

η2 = .22, SMBM F (2, 8) = .73, p = .510, partial η2 = .551, or the K10 F (2, 8) = .74, p = .506, 

partial η2 = .16. There were no main effects for BRS F (1, 8) = 2.39, p = .161, partial η2 = .01, 

CD-RISC F (1, 8) = .22, p = .649, partial η2 = .03, PSS F (1, 8) = .06, p .817, partial η2 = .01, 

SMBM F (2, 8) = .01, p = .909, partial η2 = .00, or the K10 F (2, 8) = .94, p .360, partial η2 = 

.11. There were no significant interaction effects for BRS F (2, 8) = 1.40, p = .301, partial η2 = 

.26, CD-RISC F (2, 8) = .04, p = .957, partial η2 = .01, PSS F (2, 8) = .07, p = .930, partial η2 

= .02, SMBM F (2, 8) = .43, p = .664, partial η2 = .10 or the K10 F (2, 8) = .05, p = .953, partial 

η2 = .01. 

Assessment of physical activity 

 RPAQ. A significant Group main effect for light physical activity hours per day, F (2, 

9) = 4.43, p = .046, partial η2 = .50, whereby Bonferroni post-hoc test indicated the physical 

activity and the control groups were significantly different (mean difference = -2.70, 

significance = .05). A significant pre- to post- intervention main effect was obtained, F (1, 9) 

= 6.19, p = .035, partial η2 = .41, showing that engagement in moderate physical activity 

increased from pre- (M = 1.08, SD = 1.18) to post- intervention (M = 2.26, SD = 1.60) for all 

groups. There were no main effects amongst groups for sedentary hours per day, F (2, 9) = .40, 

p = .682, partial η2 = .08, moderate hours per day, F (2, 9) = .47, p = .639, partial η2 = .10, total 

physical activity per day F (2, 9) = .18, p = .837, partial η2 = .04, total awake METS per day, 

F (2, 9) = = .99, p .409, partial η2 = .18, or total METS per day, F (2, 9) = .87, p = .452, partial 
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η2 = .16. There were no main effects for pre- to post-intervention for sedentary hours per day, 

F (1, 9) = .70, p = .425, partial η2 = .07, light hours per day, F (1, 9) = .27, p = .619, partial η2 

= .03, total physical activity per day F (1, 9) = .01, p = .929, partial η2 = .00, total awake METS 

per day, F (1, 9) = .06, p = .815, partial η2 = .01, or total METS per day, F (1, 9) = .00, p = .99, 

partial η2 = .00. There were no interaction effects for sedentary hours per day, F (2, 9) = .60, p 

= .571, partial η2 = .12, light hours per day, F (2, 9) = .35, p = .716, partial η2 = .07, moderate 

hours per day, F (2, 9) = .38, p = .696, partial η2 = .08, total physical activity per day F (2, 9) 

= .13, p = .884, partial η2 = .03, total awake METS per day, F (2, 9) = 1.68, p = .240, partial η2 

= .27, or total METS per day, F (2, 9) = 1.70, p = .236, partial η2 = .274.  

Fitness test. There were no pre- to post-intervention main effects for MET scores, F 

(1, 9) = .86, p = .379, partial η2 = .09, Rockport rating scores, F (1, 9) = .71, p = .709, partial 

η2 = .02, or VO2max scores, F (1, 9) = 1.60, p = .238, partial η2 = .151. There were no group 

main effects for MET scores, F (2, 9) = .41, p = .676, partial η2 = .08, Rockport rating scores, 

F (2, 9) = 1.52, p = .270, partial η2 = .25, or VO2max scores, F (2, 9) = 2.00, p = .191, partial 

η2 = .31. There were no interaction effects for MET scores, F (2, 9) = 2.58, p = .130, partial 

η2 = .36, Rockport rating scores, F (2, 9) = 1.52, p = .270, partial η2 = .253, or VO2max scores, 

F (2, 9) = .417, p = .671, partial η2 = .09.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 302 

APPENDIX AA 
 

Study 3 Supplemental Results: Cardiovascular Parameters 

 Significant and non-significant results have been included in the section to provide 

clarity and context.  

Heart Rate (HR) 

One-way ANOVA comparing HR at during the pre-intervention phase stress test (based 

on each time point within the stress test) did not indicate any significant findings (p > .05 in all 

analyses). Important patterns (though non-significantly) throughout the pre-intervention stress 

phase time-points revealed that the T1 (baseline) scores were higher for PA compared to the 

MIND and CG (see Figure 3.3 and Appendix AA for means and standard deviations). As 

expected, all three experimental groups increased their HR from T2 to T3. The PA and CG 

groups had elevated HR during T4, similar to T3 and is an expected outcome of the TSST, 

though the MIND HR decreased during T4. All three experimental groups showed a return to 

baseline 30-minutes after the stress test.  

A significant finding was evident within the post-intervention phase stress test. A one-

way ANOVA on HR was statistically significant for T4, F (2, 10) = 4.62, p < .04, partial η2 = 

.48, with Tukey’s HSD post hoc comparisons indicating significant higher scores for the PA 

compared to the MIND and CG. Non-significant results of T3 of the post-intervention phase 

stress test revealed participants across all groups showed similar HR scores, yet during T4 

physical activity demonstrated the greatest HR reactivity to the speech task. Though the PA 

indicated the highest HR reactivity directly after the task. PA shows a steep decline in HR 

during T5 and dropped in HR to a similar level found during T2 (enter the interview), and the 

decline in HR did not occur as dramatically in the MIND or CG. Whilst non-significant but 

noteworthy, the MIND showed limited HR reactivity during T3 (prior to speech task), 

compared to PA and CG.  
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Inspection of HR at the pre- and post-intervention stress test for the PA using paired 

samples t-tests indicated that participants had a lower HR at T1 during the post-intervention 

stress test compared to the pre-intervention stress test at T1 with participants indicating an 

average 9.20 HR unit decline, 95% [.760, 17.640] from pre- to post-intervention. This 

difference was statistically significant, t(4) = 3.03, p < .04, and large, d = 1.35. observing non-

statistically significant data during the post-intervention stress test showed that PA indicated a 

sharp decline in HR from T4, though this did not occur during the pre-intervention stress test. 

PA also showed lower HR units during T6, T7 and T8 (recovery periods) at post-intervention.  

Inspection of HR at pre- and post-intervention for the mindfulness group using pair-

samples t-tests indicated non-significant results (p > .05). At T4, T5, T6 and T7 the MIND 

group indicated a lower HR at post-intervention, compared to pre-intervention.  

Multiple paired sample t-tests at pre- and post-intervention of the CG also highlighted 

non-significant results concerning HR (p > .05). Non-significantly, CG showed greater 

variability in scores compared to PA and MIND during both pre- and post-intervention stress 

tests. There was a steep drop in HR during T6 at post-intervention, compared to the other 

experimental groups and compared to pre-intervention.   

Systolic Blood Pressure (SBP) 

Multiple one-way ANOVA’s comparing SBP during the pre-intervention stress test 

(based on each time-point within the stress test) did not indicate any significant findings (p > 

.05; see Figure 3.4 and Appendix AB for means and standard deviations). Non-significant data 

for the pre-intervention stress across time-points showed that all groups behaved similarly in 

their reactivity and recovery of SBP across timepoints. PA showed slightly higher SBP during 

T4 and T5 compared to CG and MIND and MIND indicated slightly lower SBP at T3 compared 

to PA and CG.  
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At the post-intervention stress test, there were no significant results for the one-way 

ANOVAs conducted (p > .05), although PA indicated higher SBP at T2, T3, T4, T5 and T6 

compared to MIND and CG.  

Analysis of SBP at the pre- and post-intervention phase stress tests for the physical 

activity group using paired samples t-tests indicated participants had a statistically significant 

difference, t(4) = -2.96, p < .04, and large, d = -1.33 (Cohen, 1988) and lower SBP during the 

post-intervention phase stress test compared to pre-intervention phase, with participants 

averaging a -3.8 SBP unit decrease, 95% [-7.356, -.244].  

Inspection of SBP at pre- and post-intervention for MIND indicated similar data over 

phases, indicating that the mindfulness intervention SBP did not change (p > .05). Review of 

the CG at pre- and post-intervention stress tests shows variation across time points and before 

and after the intervention. During both the pre- and post-intervention stress tests, CG increased 

their SBP during T3, T4 and T5, however recovery (during T6, T7 and T8) is limited at post-

intervention.  

Diastolic Blood Pressure (DBP) 

Multiple one-way ANOVAs comparing DBP during the pre-intervention stress tests 

(across time points) did not indicate any statistically significant results (p > .05). Observation 

of graphs (non-significant data) indicated that MIND showed greater variability (and reactivity) 

for DBP during the speech and mental arithmetic tasks whereas PA illustrated higher DBP 

throughout the TSST. The CG indicated a sharp increase in DBP during T5, followed by a 

steep decline during T6. 

There were no statistically significant one-way ANOVAs for DBP across the post-

intervention stress test time points (p > .05). Non-significantly, PA indicated the highest 

increase in DBP reactivity during T4, and greater recovery during T5 in comparison to MIND 

and CG.  
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Analysis of DBP at the pre- and post-intervention phase stress tests for the PA using 

paired samples t-tests indicated a statistically significant difference at T3, PA indicated higher 

DBP at post-intervention, compared to pre-intervention stress test, t(4) = -3.20, p < .03, and 

large, d = 4.62 (Cohen, 1988). The PA participants demonstrated an average 6.60 DBP unit 

increase, 95% [-12.331, -.869] from pre- to post-intervention. During the recovery phase (T6, 

T7 and T8), participants in PA showed higher DBP during T7, t(4) = -9.436, p < .001, and 

large, d = -4.22 (Cohen, 1988) and T8, t(4) = -3.074, p < .04, and large, d = -1.38 (Cohen, 

1988) compared to the pre-intervention stress test. There was a 12.80 DBP unit increase, 95% 

[-16.566, -9.034] at T7, and a 11.80 DBP unit increase, 95% [-22.460, -1.140] for T8 from pre- 

and post-intervention. Non-significant data demonstrates a sharp decline in DBP from T4 to 

T5.  

There were no significant paired sample t-tests when comparing the MIND group from 

pre- to post-intervention (p > .05). Non-significantly, MIND during post-intervention indicated 

a further ‘flat-lining’ in comparison to the pre-intervention stress test, during the recovery 

phase of the stress task. No significant paired samples t-tests were found for CG for DBP 

comparing pre- and post-intervention stress tests. From baseline all the way through to T8, CG 

illustrated a higher DBP during post-intervention compared to pre-intervention (see Figure 3.5 

for graphical information and Appendix AC for means and standard deviations).  

Standard Deviation of NN Intervals (SNDD) 

Multiple one-way ANOVA’s comparing SDNN during the pre-intervention stress test 

across time points did not reveal significant findings (p > .05). Referring to graphical data 

(Figure 3.6) and means and standard deviations (see Appendix AD) of non-significant data 

highlights that the three experimental groups indicated similar patterns throughout the stress 

test time points. The PA and MIND groups indicated a decline in SDNN during T3, whereas 
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CG indicated a decline in SDNN at T4. All participants increased in SDNN back to baseline 

levels during the recovery time points (T6, T7 and T8).  

Multiple one-way ANOVAs comparing SDNN during the post-intervention stress test 

for SDNN did not discover significant results (p > .05). PA showed higher HRV through SDNN 

units compared to MIND and CG throughout each stress test time point. Additionally, MIND 

indicated greater SDNN compared to CG.  

Non-significantly, SDNN scores for both PA and MIND were higher across all time-

points at the post-intervention stress test compared to the pre-intervention stress test, whereas 

CG indicated lower scores for SDNN at the post-intervention stress test.  

Multiple paired samples t-tests comparing the pre- and post-intervention scores on 

SDNN across stress test time points did not indicate significant results for PA, MIND nor CG 

(p > .05). Non-significantly, PA indicated a greater reactivity during T3 at post-intervention, 

compared to pre-intervention, though at post-intervention demonstrated a steep recovery at T4 

for SDNN suggesting physiological adaptations to psychological stressors from pre- to post-

intervention. However, PA did not return to baseline SDNN units at post-intervention. MIND 

showed higher SDNN scores overall at post-intervention, compared to the pre-intervention 

stress test. Interestingly, MIND appears to have ‘flat-lined’ at post-intervention, CG had lower 

SDNN at post-intervention, compared to pre-intervention across all time points, and SDNN 

results across pre- to post-intervention time-points were mirrored in their reactivity and 

recovery.  

Root Mean Square of Successive Differences between Normal Heartbeats (RMSSD) 

Multiple one-way ANOVA’s comparing RMSSD during the pre-intervention stress test 

across all time-points did not illuminate any significant results (p > .05). Non-significantly, CG 

showed higher RMSSD across all time-points compared to PA and MIND during the pre-

intervention stress test. PA appeared to have ‘flat-lined’ throughout the stress tasks (mental 
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arithmetic and speech). MIND demonstrates reactivity towards the two stress tasks (T3, T4 and 

T5) and also indicated recovery of RMSSD at T6, T7 and T8.  

Multiple one-way ANOVA’s comparing RMSSD during the post-intervention stress 

test across all time points did not procure significant results (p > .05). Non-significantly, PA 

demonstrated the highest RMSSD units amongst the three experimental groups with greatest 

reactivity responses to the stress task in comparison to MIND and CG. MIND and CG 

demonstrated a ‘flat-lining’ effect towards the stress tasks within the TSST. Though, MIND 

indicated higher RMSSD across all time-points compared to CG at the post-intervention stress 

test.  

Multiple paired samples t-tests comparing the pre- and post-intervention scores on 

RMSSD across stress test time points did not indicate significant results for PA, MIND or CG 

(p > .05). Non-significantly, PA and MIND showed higher RMSSD levels at post-intervention, 

compared to the pre-intervention stress test, whereas CG indicated lower RMSSD from pre- to 

post-intervention. For graphical data of RMSSD see Figure 3.7 and for means and standard 

deviations of SDNN see Appendix AE. 
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APPENDIX AB 
 

Table 3.4 

Means (M) and Standard Deviations (SD) for HR for Pre- and Post-Intervention Time Points 

amongst the Experimental Groups 

 Pre-Intervention Phase Scores Post-Intervention Phase Scores 

Stress Test- HR M SD M SD 
     
T1 (Baseline)     

Physical 
Activity 82.00 10.30 72.00 6.75 

Mindfulness 70.83 6.11 70.50 5.26 

Control 80.67 8.85 73.25 12.04 

T2     
Physical 

Activity 80.88 9.54 78.00 12.53 

Mindfulness 68.83 7.60 70.25 8.77 

Control 80.00 12.38 78.75 14.22 

T3     
Physical 

Activity 93.25 12.03 88.40 11.22 

Mindfulness 83.69 15.33 79.00 15.66 

Control 105.33 41.75 88.25 21.41 

T4     
Physical 

Activity 92.25 12.37 101.60 17.16 

Mindfulness 76.83 11.97 68.50 7.94 

Control 107.33 43.92 94.50 21.93 

T5     
Physical 

Activity 81.50 18.25 77.60 11.70 

Mindfulness 77.00 9.17 67.00 7.62 

Control 89.50 15.67 83.75 17.60 

T6     
Physical 

Activity 80.88 9.03 74.20 12.62 
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Mindfulness 71.33 12.29 65.75 12.95 

Control 73.33 10.89 84.00 7.55 

T7     
Physical 

Activity 75.88 8.24 72.80 12.97 

Mindfulness 70.17 5.98 64.75 9.03 

Control 78.17 11.05 75.00 14.70 

T8     
Physical 

Activity 74.13 12.52 66.20 13.76 

Mindfulness 65.33 3.72 68.25 11.18 

Control 72.10 10.56 75.50 19.05 
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APPENDIX AC 
 

Table 3.5 

Means (M) and Standard Deviations (SD) for SBP for Pre- and Post-Intervention Time Points 

amongst the Experimental Groups 

 Pre-Intervention Scores Post-Intervention Scores 

Stress Test- SBP M SD M SD 
     
T1 (Baseline)     

Physical 
Activity 127.50 19.77 124.80 11.37 

Mindfulness 122.67 4.97 121.75 4.35 

Control 121.17 15.51 126.75 20.839 

T2     
Physical 

Activity 131.25 21.24 130.20 25.917 

Mindfulness 129.00 12.67 131.75 19.41 

Control 121.83 15.11 124.50 14.18 

T3     
Physical 

Activity 140.00 21.607 148.00 24.07 

Mindfulness 130.50 12.93 131.00 15.03 

Control 134.60 20.80 128.25 9.91 

T4     
Physical 

Activity 140.88 17.81 150.60 18.270 

Mindfulness 138.00 22.21 139.50 17.71 

Control 133.33 20.44 138.00 15.64 

T5     
Physical 

Activity 134.13 14.74 141.60 16.55 

Mindfulness 133.50 10.99 127.25 19.14 

Control 138.17 31.15 130.00 12.65 

T6     
Physical 

Activity 125.75 12.27 135.40 21.44 
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Mindfulness 124.5 8.09 126.50 18.41 

Control 119.83 12.64 126.33 6.43 

T7     
Physical 

Activity 121.88 15.62 125.00 14.30 

Mindfulness 124.50 8.09 128.25 14.93 

Control 119.33 14.36 134.00 19.22 

T8     
Physical 

Activity 122.63 12.33 124.60 18.42 

Mindfulness 121.17 9.79 124.00 12.83 

Control 113.17 8.01 132.75 11.15 
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APPENDIX AD 
Table 3.6 

Means (M) and Standard Deviations (SD) for DBP for Pre- and Post-Intervention Time Points 

amongst the Experimental Groups 

 Pre-Intervention Scores Post-Intervention Scores 

Stress Test- DBP M SD M SD 
     
T1 (Baseline)     

Physical 
Activity 83.88 13.51 78.10 8.56 

Mindfulness 77.00 8.22 78.25 5.12 

Control 74.00 10.68 82.00 10.41 

T2     
Physical 

Activity 84.88 15.66 85.20 11.56 

Mindfulness 84.00 5.29 90.75 12.41 

Control 76.00 14.79 85.25 10.01 

T3     
Physical 

Activity 88.25 14.32 90.40 12.19 

Mindfulness 81.67 7.39 81.25 10.11 

Control 81.33 15.53 88.25 2.87 

T4     
Physical 

Activity 88.25 10.63 99.60 13.52 

Mindfulness 86.00 11.40 84.25 3.30 

Control 77.17 20.65 92.50 6.25 

T5     
Physical 

Activity 87.75 9.18 87.20 10.76 

Mindfulness 81.50 13.14 85.50 7.14 

Control 88.50 10.13 95.25 13.15 

T6     
Physical 

Activity 85.25 7.09 90.00 23.97 

Mindfulness 76.17 10.85 81.00 6.38 
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Control 77.83 9.33 90.33 13.58 

T7     
Physical 

Activity 83.25 9.97 92.60 6.23 

Mindfulness 76.17 7.39 82.50 5.07 

Control 75.50 12.25 95.00 12.99 

T8     
Physical 

Activity 83.38 12.84 88.00 9.98 

Mindfulness 79.97 10.00 82.50 5.26 

Control 77.67 9.24 90.25 8.96 
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APPENDIX AE 
 

Table 3.7 

Means (M) and Standard Deviations (SD) for SDNN for Pre- and Post-Intervention Time 

Points amongst the Experimental Groups 

 Pre-Intervention Scores Post-Intervention Scores 

Stress Test- SDNN M SD M SD 
Pre-Intervention     

T1 (Baseline)     

Physical 
Activity 25.48 12.91 77.34 38.37 

Mindfulness 20.94 6.42 43.92 23.07 

Control 36.58 22.89 24.25 3.94 

T2     
Physical 

Activity 32.17 14.17 67.25 44.80 

Mindfulness 32.10 8.57 41.18 19.61 

Control 40.93 33.43 25.25 4.10 

T3     
Physical 

Activity 26.80 13.54 47.28 17.62 

Mindfulness 18.40 6.37 73.33 24.92 

Control 39.13 34.73 25.40 6.21 

T4     
Physical 

Activity 29.18 17.30 57.40 47.50 

Mindfulness 22.74 3.16 45.43 17.59 

Control 32.35 18.93 22.95 10.33 

T5     
Physical 

Activity 33.85 15.21 55.70 30.60 

Mindfulness 27.02 7.54 43.03 25.91 

Control 41.35 20.07 28.98 11.18 

T6     
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Physical 
Activity 34.18 21.48 55.80 13.72 

Mindfulness 32.08 10.07 45.50 25.75 

Control 44.48 27.28 29.15 6.66 

T7     
Physical 

Activity 29.57 16.61 51.30 24.47 

Mindfulness 33.06 11.06 45.68 19.60 

Control 47.75 27.14 29.30 9.32 

T8     
Physical 

Activity 32.20 14.53 53.28 1.88 

Mindfulness 31.00 6.89 44.76 25.05 

Control 47.08 28.16 29.50 6.58 
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APPENDIX AF 
Table 3.8 

Means (M) and Standard Deviations (SD) for RMSSD for Pre- and Post-Intervention Time 

Points amongst the Experimental Groups 

 Pre-Intervention Scores Post-Intervention Scores 

Stress Test- RMSSD M SD M SD 
     
T1 (Baseline)     

Physical 
Activity 25.48 12.91 67.58 48.02 

Mindfulness 20.94 6.42 34.95 24.05 

Control 38.58 22.79 25.93 11.23 

T2     
Physical 

Activity 23.10 12.66 64.45 55.39 

Mindfulness 21.16 5.79 34.33 19.37 

Control 36.83 34.04 18.38 1.91 

T3     
Physical 

Activity 21.43 14.39 36.16 20.87 

Mindfulness 13.68 4.56 37.20 23.11 

Control 33.53 37.04 19.00 3.86 

T4     
Physical 

Activity 22.02 17.03 52.13 50.86 

Mindfulness 14.60 5.44 41.40 17.64 

Control 24.90 23.96 17.90 7.86 

T5     
Physical 

Activity 23.55 16.22 48.04 38.77 

Mindfulness 18.44 3.48 40.75 20.95 

Control 29.05 21.54 19.35 8.27 

T6     
Physical 

Activity 25.63 19.52 40.84 17.37 

Mindfulness 25.76 8.73 42.25 26.25 
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Control 35.26 26.26 22.58 5.37 

T7     
Physical 

Activity 24.72 16.59 49.58 21.94 

Mindfulness 31.18 24.72 43.18 24.04 

Control 41.50 27.52 24.85 10.47 

T8     
Physical 

Activity 25.27 12.95 26.20 13.71 

Mindfulness 29.76 15.93 42.00 26.70 

Control 15.30 30.91 26.40 7.76 
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APPENDIX AG 

Reciprocal (Mirror) Approval from Victoria University HREC 

 

 

 

MEMO 
TO 

 

Dr Chris Mesagno 

Victoria University 

DATE   26/09/2023 

FROM 

 

 

Associate Professor Deborah Zion 

Chair 

Victoria University Human Research Ethics Committee 

 

  

SUBJECT  Ethics Application – HREC Approved Application External to Victoria University 

 

Dear Chris, 

 

Thank you for submitting this request for reciprocal ethical approval of the projects entitled: 

 

2020-16 HREA (Approved by Latrobe Regional Hospital HREC) 

Exploring Stress Resilience and Burnout during COVID-19; An Assessment of Psychological Health in an Australian Hospital. 

  

A17-114 (Approved by Federation University HREC) 

Exploring Stress Resilience within Emergency Medical Service Personnel 

 

A18-116 (Approved by Federation University HREC) 

Exploring Stress Resilience within Emergency Service Personnel 

 

A20-011 (Approved by Federation University HREC) 

Exploring Resilience within Emergency Service Personnel - A COVID-19 Study 

 

The proposed research project has been accepted and deemed to meet the requirements of the National Health and Medical 

Research Council (NHMRC) ‘National Statement on Ethical Conduct in Human Research (2018)’ by the Chair of the Victoria 

University Human Research Ethics Committee. Approval has been granted on the 26th September 2023 and is consistent with the 

approvals provided by the host HRECs.  Any variations to the protocol must be approved through the original approving HREC 

and notified to VUHREC. 

 
Please note that the Human Research Ethics Committee must be informed of the following: any changes to the approved research 

protocol, project timelines, any serious events or adverse and/or unforeseen events that may affect continued ethical acceptability 

of the project.  In these unlikely events, researchers must immediately cease all data collection until the Committee has approved 

the changes. Researchers are also reminded of the need to notify the approving HREC of changes to personnel in research 

projects via a request for a minor amendment. It should also be noted that it is the Chief Investigators’ responsibility to ensure the 

research project is conducted in line with the recommendations outlined in the National Health and Medical Research Council 

(NHMRC) ‘National Statement on Ethical Conduct in Human Research (2018).’ 

 

On behalf of the Committee, I wish you all the best for the conduct of the project. 

 

Kind regards, 

 
Associate Professor Deborah Zion 
Chair 

Victoria University Human Research Ethics Committee 




