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Abstract 

Whilst regular physical activity benefits our health, both physically and mentally, 
many people do not meet recommended activity levels - often because of a lack of 
enjoyment, motivation or spare time. The current study investigated whether the 
COVID-19 government-enforced lockdown in the UK in March 2020 (which saw 
many furloughed from their work and only able to leave the house to exercise or for 
essentially activities) influenced physical activity habits. 

An initial survey collected data around physical activity levels (both self-reported and 
via smart device activity trackers) for the week preceding lockdown and a week 
during lockdown. It also collected data on mental wellbeing during lockdown. A 
second survey collected the same measures (plus questions regarding motivations 
to exercise) once the lockdown restrictions eased and non-essential shops 
reopened. 

Analyses indicated that lockdown significantly increased the length of time 
participants spent engaging in physical activity compared to pre-lockdown levels, 
though metabolic equivalency and accelerometer data did not see such significant 
results. There was no statistically significant difference in physical activity levels in 
the period of eased-lockdown when compared to during-lockdown. Those with the 
perception of having more spare time during lockdown elicited significant effects in 
self-reported data, such that those with the perception did greater levels of physical 
activity than those without. However, when ‘eased lockdown’ data was examined, 
this was not deemed statistically significant. Correlational analyses examining the 
relationship between physical activity levels and mental wellbeing showed a 
significantly weak, positive relationship between self-reported physical activity and 
mental wellbeing during lockdown. 

The findings demonstrate that lockdown increased the total time people engaged in 
physical activity, though the activities were seemingly of low metabolic equivalency. 
Though when lockdown was eased, these levels did not differ significantly to during 
lockdown. Results also found that those with spare time during lockdown elicited 
greater self-reported physical activity levels than previously. The data also supported 
previous literature outlining the positive relationship between physical activity and 
wellbeing, despite the extremely negative circumstances that caused the lockdown. 
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Introduction 

Physical activity can be defined as ‘bodily movement produced by muscle 

contractions that raise energy expenditure above resting levels’ (Caspersen et al., 

1985, p. 126). The umbrella term ‘physical activity’ incorporates sport, dance, leisure 

activities and (physical) exercise (Amatriain-Fernández et al., 2020). Whilst the terms 

physical activity and exercise are often used interchangeably (Owen et al., 2010a), 

exercise is generally considered to be a planned, structured, repetitive and 

purposeful intervention, formed of physical activity (Wegner et al., 2020). Though, as 

both are considered appropriate within the context, throughout this paper, as with 

previous research, the terms are used interchangeably.  

Physical Health Benefits: 

“Those who think they have not time for bodily exercise will sooner 
or later have to find time for illness.”  

– Lord Edward Stanley (19th Century)

Cited over 350 times to date, a relatively recent and comprehensive systematic 

review of reviews demonstrated that research has consistently shown that regular 

exercise has positive physical effects on the body, decreasing the chances of around 

25 somatic complaint developments (Warburton & Bredin, 2017) such as coronary 

heart disease, hypertension, diabetes, cancers and osteoporosis (Warburton et al., 

2006).  

Frequent exercise has been shown to reduce the prevalence of breast (Holmes et 

al., 2005), colon (Thune & Furberg, 2001) and many other cancers (Friedenreich, 

2001). It is believed that the beneficial effects of regular physical activity on 

cardiovascular health are, in part, due to the mitigation of hypertension and 

hyperlipidemia (Warburton et al., 2006), as well as obesity, which are major risk 

factors of cardiovascular disease ((Pearce, 2008; Poirier et al., 2006; Wiklund, 

2016)). In addition, physical activity is positively correlated with bone health and can 

help alleviate the effects of fibromyalgia (Goldenberg et al., 2004). Even just doing a 
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small amount of energy expenditure every week (burning ~15kcal a day) enhances 

fitness levels, and subsequently improves health and reduces risk of all-cause 

mortality (Pearce, 2008).  

In addition to this, regular physical activity has the potential to positively impact the 

immune system reducing the risk of developing illnesses such as the common cold, 

through strengthening the defence against bacterial and viral infections (Shephard & 

Shek, 1994). However, it has been noted that while infection resistance increases 

following moderate exercise (Brenner et al., 1994), respiratory infections are actually 

more prevalent in long distance runners and those who engage in a high level of 

physical activity (Gleeson et al., 2013; Nieman et al., 1993), though this may be due 

to the increased levels of stress on the individual’s bodies and minds. Despite this, 

bouts of moderate-to-vigorous exercise less than an hour in length are believed to be 

important in the enhancement of the immune system (Nieman & Wentz, 2019). 

Adults with higher levels of physical activity have also repeatedly been shown to 

display decreased levels of inflammatory biomarkers (Nieman & Wentz, 2019).  

Given the aforementioned benefits of physical activity (reducing the risk of ill health 

in the first place, both in terms of somatic complaints and infections), doctors have 

been prescribing physical activity (as a supplement to medication) to high-risk 

individuals (and those in recovery) from any of the aforementioned diseases for 

many years. These prescriptions can be tailored by frequency, length and intensity 

(Pearce, 2008). 

The possible use of physical activity as a preventative treatment was known as early 

as 460-370 BC when Hippocrates wrote that engaging in exercise may be the safest 

way to achieve health (Sallis, 2009). However, the first recorded instance of this 

being applied was during the First World War, where McKenzie prescribed exercise 

regimes as a rehabilitation technique for wounded soldiers (Moore, 2004). 

Given its beneficial impact on health, and the potential healthcare savings 

associated with healthier living, many governing bodies now promote exercise. For 

example, there have been widespread campaigns to get people exercising more 

regularly, such as the ‘Couch to 5k’ (NHS, 2020) and ‘Parkrun’ (Parkrun, 2020) 

initiatives within the United Kingdom. This began with the American College of 

Sports Medicine’s (ACSM) suggestion in 1996 that every individual should be 
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partaking in a minimum of 30 minutes of moderate intensity physical activity every 

day. The ACSM then launched a partnership project with the American Medical 

Association in 2007 named ‘Exercise is Medicine’, which has the primary goal to 

make the assessment and promotion of physical activity standard procedure during 

clinical care (American College of Sport Medicine, 2020). Though beginning as a 

national project within the USA, Exercise is Medicine soon became multi-national, 

and is now operating in 37 countries (spanning North & South America, Europe, 

Africa, Asia and Australia – but not within Great Britain), providing assessments, 

advice, exercise prescriptions and resources in each (American College of Sport 

Medicine, 2020).  

Only recently in 2018 did the UK launch a similar project, announcing ‘Moving 

Medicine’ - a service developed by the Faculty of Sport and Exercise Medicine in 

partnership with Public Health England and Sport England. This service not only 

conducts research, but aims to become a tool which clinicians and other 

professionals can use to create, prescribe and monitor activity-based therapies 

based on real research, whilst also incorporating established behavioural techniques 

(Faculty of Sport and Exercise Medicine, 2021). The website itself 

(https://movingmedicine.ac.uk/) allows individuals to tailor a consultation plan by age 

and circumstances/condition, with a combination of physical and mental health 

conditions available to choose from, as well as designating a section of the website 

to emphasising why exercise is important (Moving Medicine, 2021).  

Mental Health Benefits: 

In addition to the physical benefits of physical activity, it has also been frequently 

shown to improve general wellbeing (Ekkekakis et al., 2013) and mental wellbeing 

(Blumenthal & Ong, 2009) for all ages (Zubala et al., 2017). This has informed 

treatment for many mental disorders. For example, within England, the National 

Institute for Clinical Excellence (now the National Institute for Health and Care 

Excellence) advised patients of all ages with mild depression’ of the potential 

benefits of 3 hours of structured exercise per week (NICE, 2004). This was later 

developed to suggest exercise programmes to anyone with persistent subthreshold 

depressive symptoms or mild-to-moderate depression (National Collaborating Centre 

https://movingmedicine.ac.uk/
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for Mental Health & National Institute for Clinical Excellence, 2010). Other 

international authorities in Scotland, Netherlands, Australia, New Zealand and 

Canada also recognise these benefits of physical activity on wellbeing (Ekkekakis & 

Murri, 2017). Indeed, in areas where therapy resources are scarce, physical exercise 

is often deemed to be sufficient and cost-effective to treat those in need (Budde et 

al., 2018). Such is the belief in the effect of physical activity on mental health, in 

Australia and New Zealand, policy states that exercise is ‘Step Zero’ in the treatment 

of depression. Thus, counselling or drug treatment is only administered if there is 

evidence that Step Zero is being undertaken, but is not a solely sufficient course of 

treatment (Ekkekakis & Murri, 2017; Malhi et al., 2015). 

The rationale behind these increasingly popular policies is the consistency in which 

the antidepressant effects of physical activity are being reported (Schuch et al., 

2018). The consensus from a multitude of good-quality systematic reviews is that 

exercise can significantly reduce the symptoms of depression, and thus becomes a 

useful tool in psychotherapy and the treatment of mental health disorders (Cooney et 

al., 2013; Kvam et al., 2016). Further reviews have highlighted that not only can 

exercise help reduce depressive symptoms, but those who have low physical activity 

levels are also more likely to develop depressive symptoms – and thus the 

relationship is suggested to be bidirectional (Mammen & Faulkner, 2013). These 

changes are not only short-lived, but, when engaging in an appropriate amount of 

physical activity for a whole year, incidental depressive symptoms are greatly 

decreased, and thus frequent exercise is greatly beneficial for those with depression. 

Recent laboratory studies have shown depression to be linked with cerebral brain 

flow issues (Chin Fatt et al., 2020; Cooper, 2017; Cooper et al., 2013), as well as low 

serotonin and dopamine levels (Dunlop & Nemeroff, 2007; Field et al., 2005), and 

abnormalities in cortisol levels (Burke et al., 2005). Though, it is not only theorised, 

but also supported by quality research results that physical activity mitigates these 

issues by stimulating cerebral brain flow (Maass et al., 2015), and elevates 

hormones such as cortisol, serotonin and dopamine to ease depressive symptoms 

(Buckworth & Dishman, 2002; Heijnen et al., 2016; Sacheli et al., 2019). Thus, 

exercise stimulates the neurotransmitters, which are typically targeted by 

prescription drugs for depression such as Selective Serotonin Reuptake Inhibitors 

(SSRIs), Monoamine Oxidase Inhibitors (MAOIs) and Dopamine/Norepinephrine 
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Reuptake Inhibitors (DNRIs), which work by obstructing the reuptake of the current 

neurotransmitters in the system, forcing the body to increase production and thus 

increasing the concentration of the hormone in the synapse of adrenergic or 

serotonergic nerve endings (Attard, 2012; Dear & Bateman, 2016). Indeed, 

according to a review of both human and animal studies, regular physical activity 

upregulates dopamine concentrations within the brain (Lin & Kuo, 2013; Vučcković et 

al., 2010). The serotonergic system is believed to be modulated by exercise, 

dependent on intensity, duration and brain location (Lin & Kuo, 2013); such that a 

week of high-intensity activity has the potential to increase hippocampal serotonin 

levels (Chennaoui et al., 2000), while a month of moderate-intensity activity does not 

impact serotonergic levels within the amygdala (Chen et al., 2008). Though this 

example refers to the effect of exercise on depressive symptoms, serotonin and 

cortisol-based research has also suggested physical activity to be an effective 

anxiety and stress reliever in the same way, previously portrayed with a similar 

combination of both animal and human studies (Greenwood et al., 2007; Greenwood 

& Fleshner, 2008, 2011).  

There are also vast psychosocial benefits that are suspected to link physical activity 

to a reduction in depression (Kandola et al., 2019), such as increased levels of self-

esteem, self-efficacy and social support. Defined as the evaluation of self-worth and 

self-image (Sharma & Agarwala, 2014, 2015), low levels of self-esteem have 

repeatedly been seen in people with depression (Kandola et al., 2019; Keane & 

Loades, 2017), though through regular bouts of aerobic physical exercise physical 

self-perception can be enhanced (Moore et al., 2012). For instance, the Exercise and 

Self-Esteem Model (Sonstroem & Morgan, 1989) focuses on improved self-esteem 

being a key component in physical activity improving mood (Kandola et al., 2019). 

Another aspect is the social interactions associated with exercise (Scarapicchia et 

al., 2017); engagement with physical activity increases socialisation, allowing 

opportunity for social support, which is something that those with depression often 

report to be lacking (Väänänen et al., 2014). Besides self-esteem and social support, 

increased self-efficacy is a further factor deemed to be correlated with reduced 

depressive symptoms (Trumpeter, 2015). Increased through repeated engagement 

in physical activity (Rodgers et al., 2014), self-efficacy is a mediator in the 

relationship of depression scores and physical activity levels (Pickett et al., 2012). 
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However, there is an overarching issue with all of these theories, and that is just that, 

they are no more than theories. The notions of self-esteem, social support and self-

efficacy are all very subjective in nature, and as such, the findings discussed above 

can only have associations or correlational relationships, and it cannot be claimed 

that they cause any behaviour or health change. Furthermore, depression is not the 

only mental health issue that benefits from frequent physical activity, with anxiety 

also being shown to have a similar relationship. The positive effect of physical 

activity has been seen in both state and trait-based anxiety, with the suggestion that 

much like with depression, anxiety levels reduce when self-efficacy and self-esteem 

increase (Fox, 1999, 2000). As well as these psychosocial mechanisms, it has been 

suggested that the impact of exercise on neurotransmitters alleviates anxiety in a 

similar fashion to with depression (Ströhle, 2009, 2019). Moreover, the sense of 

mastery achieved when physical activity is completed, as well as distraction and an 

element of exposure therapy have all also been suggested as potential mechanisms 

for the reduction of anxiety (Jayakody et al., 2014). The proposition of exercise as 

exposure therapy has been highlighted due to the similarity in physical responses to 

anxiety (Smits & Otto, 2013). For instance, in reaction to a stimulus deemed 

threatening, our bodies begin to sweat, and our heart rate increases; these are also 

experienced after exercise. Therefore, if these physiological reactions can be 

subconsciously linked to a feeling of safety and/or enjoyment, then it is possible that 

should the bodily response reoccur in the presence of a stimulus, the symptoms are 

associated with the new positive feelings of safety/enjoyment instead of one of 

danger and worry. There have also been indications within prior research that 

irrespective of how exactly it is achieved, significant reduction in anxiety has been 

seen following both aerobic and anaerobic exercise (Martinsen et al., 1989). 

A potential contributor to the alleviation of mood disorders such as depression and 

anxiety may be down to physical activity’s stress relieving properties (Carmeli, 2013). 

This is, again, deemed to be due to the neurological changes within the brain, with 

the aforementioned moderation of cortisol lightening the effect of potential stressors 

(Greenwood et al., 2003) and greatly reducing the chance of stress-induced 

immunosuppression (Fleshner, 2005).  Exercise has been linked to lower levels of 

stress (Taylor-Piliae et al., 2010), with those engaging in moderate-intensity exercise 

reporting half as much perceived stress than those who do not exercise (Aldana et 
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al., 1996); this has been seen in both controlled trials (Atlantis et al., 2004) and 

natural settings (Schnohr et al., 2005). Despite frequent demonstrations of the 

relationship between increased physical activity and decreased stress, it has been 

acknowledged that the association may be reciprocal, as those who are stress-free 

are potentially more likely to exercise in the first place (Da Silva et al., 2012; Stults-

Kolehmainen & Sinha, 2014), although again, despite some biological markers which 

have been explored in some more recent studies, the majority of research in this 

area has also been subjectively measured. 

Cognitive Benefits: 

Supported by the vast majority of the literature (Nazlieva et al., 2020), regular 

physical activity has been also been linked to higher levels of cognitive functioning 

(Cheval et al., 2020), with those who exercise frequently showing improved cognition 

- including action, perception, intellect and memory (Donnelly et al., 2016; Fernandes

et al., 2017). Mental and cognitive benefits were initially believed to be the indirect

side-effect of exercise, believing that obesity and diabetes (for instance) were

causing negative brain health, and when the severity of these conditions decreased,

cognitive function improved accordingly (Warburton et al., 2006). In fact, regular

physical activity itself influences the structure and enhances function within the brain

(Voelcker-Rehage & Niemann, 2013), increasing blood flow (Steventon et al., 2020),

and subsequently improving attentional processes, memory and learning. This

cognitive behaviour enhancement, has been seen following varying lengths of

physical activity (Howie & Pate, 2017) among all age groups (Lista & Sorrentino,

2010), and physically active children have been shown to perform better on verbal,

perceptual and arithmetic tests (Voss et al., 2011) leading to measurable effects in

academic performance (Budde et al., 2008; Maher et al., 2016).

In acknowledgement of the years of consistent findings regarding resultant cognitive 

improvements, the optimal conditions of physical activity for increasing blood flow 

were investigated. Aerobic exercise (any activity using large muscle groups that can 

be maintained continuously (Wahid et al., 2016)) provided greater cognitive 

enhancement than that of anaerobic exercise (intense activity fuelled independently 

of inhaled oxygen, (American College of Sport Medicine, 2013)), with a single bout of 
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moderate-intensity aerobic exercise showing enhancements to cognitive function, as 

well as mental wellbeing (Basso & Suzuki, 2017; Ludyga et al., 2016). Though, 

importantly, this finding is not a one-time phenomenon, as chronic aerobic exercise 

(multiple, repeated bouts of physical exercise) has also demonstrated effective 

neuroplasticity encouragement, vastly improving cognitive functions and generating 

a persistent increase in perceived mental wellbeing (Gökçe et al., 2019; Guiney & 

Machado, 2013; Mandolesi et al., 2018), thus showing a further justification for why 

regular physical activity is beneficial. Additionally, these findings have been seen in 

human studies with ‘real-world’ settings as well as lab-based research, which is often 

conducted on animals such as rats (Lachman et al., 2006; Whitbourne et al., 2008).  

It has previously been suggested that the total accumulation of an individual’s 

physical activity engagement over the course of a month is significantly associated 

with their memory performance (Richards et al., 2003) – this association has also 

been seen based on the individual’s previous day activity levels irrespective of 

gender or health status (Whitbourne et al., 2008). This may be, in part, due to the 

relationship with dopamine and working memory within the hippocampus and 

prefrontal cortex – with individuals showing improvements in working memory 

performance when dopamine levels are increased (Abdulrahman et al., 2017). 

Whilst the majority of research focuses on the stages of life where the brain is known 

to be either developing (childhood) or deteriorating (Older adults - >65 years old), it 

has been suggested that the mid-life stage is a critical period for brain health 

(Macpherson et al., 2017). This is a time when Alzheimer’s may begin to emerge 

asymptomatically, before the recognisable symptoms present themselves in later-life 

(Lockhart & DeCarli, 2014). Therefore, the maintenance of good brain health is 

encouraged throughout life, and physical activity is considered an effective way to do 

this, encouraging vital neuroplasticity (Macpherson et al., 2017). ‘Mid-life’ research 

has found an association between self-reported physical activity levels and brain 

volume (Rovio et al., 2010), which itself is positively associated with cognitive 

functioning (Smith et al., 2013).  

As well as memory, exercise is believed to positively impact attention (Ma et al., 

2015). This executive function is our ability to focus on stimuli relevant to a task, 

without distraction (Bedard et al., 2003), and has been the subject of a wealth of 
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research in school-age children. The results of which suggest that just 4 minutes of 

high-intensity physical activity is enough to improve attention (Ma et al., 2015), or 

~10 minutes of moderate-intensity (Budde et al., 2008; Tine & Butler, 2012), which 

has the potential to have real-world implications. It is highlighted that, though not 

effective for all forms of cognition, attention can be improved even through low-

intensity aerobic exercise (Tivadar, 2017; Vidoni et al., 2015). 

Sedentary Behaviour: 

We each have a basal metabolic rate, which refers to “the minimal rate of energy 

expenditure compatible with life” (Mitchell, 1962, p.3). Whilst this is the absolute 

minimum that one can achieve, realistically with breathing, thinking and other 

necessary reactions, the true lowest level of energy expenditure possible is referred 

to as our resting metabolic rate (McClune et al., 2015). Every activity in life can be 

adjudged using an equivalence rate to this, indicating the intensity and 

corresponding level of oxygen required to complete a task, defined as a MET 

(Franklin et al., 2018; Jetté et al., 1990). ‘Any waking behaviour characterised by an 

energy expenditure of ≤1.5 METs while in a sitting, reclining or lying posture’ is 

classed as sedentary (Sedentary Behaviour Research Network, 2012; Tremblay et 

al., 2017, p.5).  

As such, there is an argument that sedentary behaviour and physical inactivity are 

essentially the same notion. However, at definition level, while a sedentary life 

entails a large amount of time with an energy expenditure less than five METs, the 

World Health Organisation (WHO) labels someone physically inactive if they do not 

meet their recommended weekly levels of 150 minutes of activity between 3-6 METs 

per week (Tremblay et al., 2017). Thus, someone could spend the majority of their 

day acting sedentarily, but through engaging in roughly 30 minutes of moderate-

intensity activity (such as jogging) each day, they would meet WHO 

recommendations, and thus would be deemed both physically active and also living 

sedentarily (van der Ploeg & Hillsdon, 2017). This demonstrates the need to 

consider physical activity and energy expenditure as a ratio-based spectrum, 

whereby instead of aiming to spend 2% of our waking hours engaging in physical 

activity, as WHO suggest, we should ensure that we are spending as much of the 
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other 98% in light-intensity activity (1.5-3 METs) as possible (van der Ploeg & 

Hillsdon, 2017). The NHS and WHO are now highlighting a need to increase the 

daily rate of light-intensity physical activity (i.e., that doing little and often is better 

than doing nothing; (NHS, 2019; WHO, 2020).  

Such are the known dangers of a sedentary lifestyle, it has recently been claimed 

that ‘sitting is the new smoking’ (Chau et al., 2019, p.1). It is believed that if people 

spend over 8 consecutive hours sedentarily, their mortality rate increases by 8% 

each hour (Chau et al., 2013). Shockingly, adults spend, on average, 70% of their 

waking hours behaving sedentarily (Owen et al., 2010), a figure that appears to be 

increasing year on year (Thivel et al., 2018). This may be due to the development of 

technology, machinery and transport systems, which has changed the way we live, 

with very little physical activity actually required day to day (Anithakumari et al., 

2019; Owen et al., 2010).  

Though not currently collected by the UK Office for National Statistics, evidence from 

the USA suggests this has led to a rise in office-based jobs, with over 80% of jobs in 

USA being classed as predominantly sedentary (43% of which are deemed highly 

sedentary) with workers spending 89% of their time at work sitting (Church et al., 

2011; Gremaud et al., 2018). This is extremely problematic given that seated 

occupational activity has a negative impact on mortality (Menotti et al., 2014; Van 

Uffelen et al., 2010). The decreasing need to be active, when considered alongside 

the mortality impact of sedentary behaviour, is particularly dangerous due to 

humans’ apparent innate favouring of effort minimisation and energy conservation 

(Thivel et al., 2018).  

Physical Activity Level Statistics: 

Within the UK, over a third of men, and nearly half of women are not deemed active 

enough to maintain a good level of health (Public Health England, 2019), with 

approximately 40% of adults (~20 million people) not meeting the WHO physical 

activity recommendations (British Heart Foundation, 2017). This figure is similar in all 

parts of the UK, though for Northern Ireland the figure is closer to 50%. Whilst 

indeed, research has shown that between 40% (GOV.uk, 2019) and 66% of English 
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men believed that they met the recommendations and classed themselves as 

physically active (Sustrans, 2019). Similarly, the U.S. Department of Health and 

Human Services (2017) report that only 1 in 3 American adults meet the WHO 

guidelines for physical activity, with previous research finding that 28% of American 

adults believed they had done no moderate or vigorous exercise over the course of 

an entire year (Germano, 2015). The article also stated that since the surveys began 

in 2007, the number of physically inactive people in the US had consistently risen, 

with the statistic nearing 50% at the time of publication (Centers for Disease Control 

and Prevention, 2014). Official worldwide statistics published in The Lancet showed 

the global age-standardised prevalence of insufficient physical activity to be 27.5%, a 

significant increase from the 23.3% recorded in 2010 (Guthold et al., 2018). 

Alarmingly, the prevalence was more than double in high-income countries (36.8%) 

compared to low-income countries (16.2%), increasing from the initial iteration of the 

research, which found the figure in high-income countries to be 31.6% in 2001 

(Guthold et al., 2018).  

Though, as previously discussed, physical activity and sedentary behaviour are 

different constructs, the statistics surrounding them both demonstrate a very similar 

story, that physical activity levels need to be increased, and sedentary behaviour 

needs to be reduced. Whilst the problem exists worldwide, countries of a ‘first-world’, 

high-income nature appear to be particularly prone, with Australian adults averaging 

over 9 hours of sedentary behaviour every day, and the USA recording figures 

around 8 hours on average (Healy et al., 2008). Additionally, though the source of 

the research is unclear, the NHS (2019) acknowledge that they believe a large 

proportion of the population are sedentary for over 9 hours each day. The 

prevalence of the issue in these areas perhaps further suggests the effect 

technology has had. In 2012, UK-based research found that around 30% of adults 

were sedentary for over 6 hours during weekdays, a figure that increased to nearly 

40% on weekends (Heron et al., 2019; NHS, 2013). This is a worrying statistic when 

it is considered that over 8 hours of sedentary behaviour can increase the chance of 

all-cause mortality (Patterson et al., 2018). Indeed, based solely on UK statistics 

from 2016, 11.6% (just under 70,000) of all deaths were associated with sedentary 

behaviour (Heron et al., 2019; NHS, 2019a). Yet it is estimated that even a 30% 

reduction in sedentary lifestyles could have saved around 17,500 lives (Heron et al., 
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2019). In addition to this, the total cost to the NHS in treatments attributed to 

sedentary behaviour, in the financial year 2016-2017 alone, was in the region of 

£675-£750 million, over 1% of the whole year’s budget (Heron et al., 2019; NHS, 

2019a). This figure has also been estimated to have risen to around the £1.2 billion 

mark in direct costs to the UK’s healthcare system, estimating that of healthcare 

systems worldwide to be in the vicinity of around £35 billion every year (British Heart 

Foundation, 2017). In 2008 alone, the WHO attributed over 3.2 million deaths to 

physical inactivity (WHO, 2008), a substantial increase on the reported figures in 

2002, when they claimed that the figure was around 2 million deaths (WHO, 2002).  

Organisational Action: 

The consistency of the research finding that physical activity benefits health and 

wellbeing has resulted in the WHO acknowledging the physical inactivity issue, such 

that those who are insufficiently active may have up to 30% greater risk of death 

(WHO, 2018). As previously highlighted, in 2010 official recommendations for the 

minimum amount of physical activity that individuals should be doing per week were 

released (WHO, 2010), with a general target of 150 minutes of moderate-intensity 

activity each week. Additionally, in 2013, the World Health Assembly challenged all 

countries to reduce their premature mortality rates by 25% and reduce their number 

of physically inactive individuals by 10% by the year 2025 (WHO, 2013). Yet four 

years later, in the UK alone, around 3 in 5 adults were still unaware of the physical 

activity engagement guidelines set in place by WHO in 2010 (British Heart 

Foundation, 2017). 

An update to 2013’s ‘Global Action Plan’ followed in 2018, alongside the release of 

the ‘ACTIVE Technical Package’, which reiterated the agreed targets set in 2013, 

while also adding the target of a 15% reduction in physical inactivity by 2030 (WHO, 

2018c). The toolkit focussed on making societies, environments, people and systems 

more active-friendly, suggesting that in order to insight real change, the campaign 

would need to alter the social norms; promote accessible infrastructure that enables 

walking and cycling; ensure that everyone has fair access to physical activity 

opportunities; and strengthen governance so that all policies could be implemented 

with optimum effect (WHO, 2018c). Additionally, this release also provided an update 
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on the progress of countries in meeting the targets set five years prior, highlighting 

that no country was on track, and in total the effort was significantly below what was 

expected, with some high-income countries’ physical inactivity rates actually 

increasing (Guthold et al., 2018). 

Most recently, the 2020 WHO Physical Activity guidelines release compounded the 

need to ensure that people are engaging in the appropriate amounts of physical 

activity, but that any activity that is not sedentary, even light-intensity activity, can 

make a difference to one’s health – with this they launched the ‘Every Move Counts’ 

slogan. Upon announcing these new releases, Dr Fiona Bull importantly stated that 

“Guidelines do not change behaviour, it is what we do with them and how we 

implement them that matters” (WHO, 2020), further reiterating that if people are 

going to benefit from physical activity, then the appropriate infrastructure to support 

them is required. 

Theories & Approaches of Physical Activity Motivation: 

Over the years, there have been many attempts to understand behaviour and 

motivation in the area of physical activity (Table 1). These have been based on a 

variety of templates, including dual-process models, informed decisions, 

evolution/nature and others taking more holistic approaches. It is the personal 

preferences of the author to consider the latter, which acknowledge that behaviour 

and motivation in this context are inherently complex, and cannot be simplified to 

only consider one or two potential factors. 
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Table 1 - A Summary of a Selection of Theories & Approaches of Behaviour Change and Motivation, including a short 
description alongside the positives and negatives of each within the context of Physical Activity 

Author(s) & 
Year 

Theory Name Simple Description Positives Negatives 

Ekkekakis et 
al. (2018) 

Rational 
Educational 
Approach 

If a person is given 
information to say a stimuli 
can benefit them, they will 

be attracted to it 

Builds on our evolutionary 
desire to use available tools to 

aid survival 

If it were true, everyone 
would meet exercise 

guidelines, but they do 
not, and the model cannot 

explain this 
Ekkekakis 

(2017) 
Affective-
Reflective 

Theory 

Dual-Process theory; two 
concurrent systems within 

us whereby one is 
dependent on affective-
valence, and the other is 
dependent on available 

information 

Considers emotion as well as 
information, which is important 

Misses many other 
potential factors involved 
in behaviour motivation, 

such as external 
influences 

Brand & 
Cheval 
(2019) 

Energetic Cost 
Minimisation 

As a species, humans will 
not use energy that may be 
required for survival, unless 

there is a suitable level of 
reward upon completion 

Draws on popular evolutionary 
theories, and can explain some 

real-life behaviour 

Misses many other 
potential factors involved 
in behaviour motivation, 

such as emotional 
influence 

Prochaska & 
DiClemente 

(1992) 

Transtheoretical 
Model of 
Behaviour 

Change 

A five-stage mental process 
involving 

Precontemplation, 
Contemplation, 

Preparation, Action, and 
Maintenance 

Acknowledges that people may 
not be able to go from 

something to nothing (or vice 
versa) straight away, and that 
behaviour change is a process 

In a physical activity 
context, this theoretical 
framework is best suited 
to those already in the 

action and maintenance 
stages, and cannot be 

used simply to increase 
motivation in those in the 
early stages of the cycle 

(Parker et al, 2010). 
Ryan & Deci 

(2000) 
Internal Locust 

of Causality 
Meaningful behaviour 

change only occurs when 
an individual is willing to do 

a behaviour without 
tangible reward 

Appears to bridge gaps in 
previous theories, for instance it 
may explain why many struggle 
in the ‘Maintenance’ stage of 
Transtheoretical Model, and 

relapse 

It disregards controlled 
motivations (where there 
is an end goal) as though 

they have no purpose, 
though there is certainly a 

place for these 
Ajzen 
(1991) 

Theory of 
Planned 

Behaviour 

Behaviour change decisions 
are based on a combination 

of affective attitude, 
consideration of social 

norms and also perceived 
task difficulty (behavioural 
control). Social-cognitive in 

nature. 

Highlights the importance of 
whether an individual believes 

they can do a task, and the 
impact this can have on 

motivation 

Though acknowledging 
the affective attitude of 

the individual towards the 
physical activity itself, it 
does not allow for the 

influence of other 
emotions, or other 

external factors that could 
have an impact.  

West & 
Michie 
(2020) 

COM-B Model 
of Behaviour 

Behaviour change can only 
occur if internal and 

external factors from the 
categories Capability, 

Opportunity and 
Motivation all occur, in 
favour of a behaviour 

change, simultaneously 

Takes a holistic approach, which 
acknowledges that there are 

factors that the individual can 
control, but also that factors out 
of their control that can prevent 
a behaviour change. Also notes 
that if something from any of 
the three categories is not in 

favour of the behaviour, it will 
not occur.  

It has been argued that if 
the motivational desire or 
‘want’ to do something is 

great enough, an 
individual will attempt to 

do this irrespective of 
their capabilities or 

opportunities (Marks, 
2020) 
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It may be that while all the theories are ‘nearly there’ and are compatible with many 

cases, to explain the behaviour change process fully a combination of them all is 

needed that takes aspects of evolutionary models, as well as psychological and 

biological to form a complete framework. For example, the Transtheoretical Model of 

Behaviour Change (Prochaska & DiClemente, 1992) has a reasonable framework in 

place, but on closer inspection, elements of the rational education approach, 

Energetic Cost Minimisation theory (Brand & Cheval, 2019) and Affective-Reflective 

theory (Ekkekakis, 2017) are all present, in the transfer between stages. If you 

consider the first progression (Precontemplation to Contemplation) to be the initial 

internal ‘suggestion’ of physical activity, then in order to proceed to ‘Preparation’ an 

immediate decision is required. At this stage, the first response will be that of System 

1, and so a positive valence is vital before any information processing (System 2) 

can impact the decision (as in dual-process models). However, on an evolutionary 

basis, this information must then highlight a tangible reward that is deemed worthy of 

energy output, thus incorporating elements of multiple cross-discipline theories in 

order to explain behaviour changes. This shows how despite each being compatible 

with some case studies, when pieced together, these theories can produce a more 

complete explanation, with the gaps in some theories being answered by another, 

Previous literature has argued that the most effective theory for explaining 

individual’s motivations to exercise is Ajzen’s (1991) Theory of Planned Behaviour 

(Wu et al., 2020). A social-cognitive theory, and the most popular and widely 

accepted of Ajzen’s work, which includes the Theory of Reasoned Action (I. Ajzen & 

Fishbein, 1980) and the Reasoned Action Approach (Fishbein & Ajzen, 2011), the 

Theory of Planned Behaviour considers the stages involved within the earlier ‘Theory 

of Reasoned Action’, acknowledging the importance of the individual’s affective 

attitude towards a behaviour and the subjective social norms surrounding it, while 

also incorporating a third element, which they label ‘perceived behavioural control’ 

(Icek Ajzen, 1991; Conner, 2020). This additional element accounts for the 

individual’s perception of task-difficulty, thought of as a continuum with the simplest 

task imaginable at one end, and the specialised skills of a world-class expert at the 

other (Conner, 2020). It has been suggested that the perceived behavioural control 

may be the most important (Conner, 2020), as someone is highly likely to engage in 

exercise if they have a positive attitude (or affective valence) towards it, 
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acknowledge the social norm (to meet the WHO recommendations) and also feel 

confident that they can comfortably perform the task without requiring any 

specialised skill. However, if the considered activity was a sport that required a level 

of technique and specialised skill such as golf, martial-arts or high jump, then they 

would be far less likely to engage than they would with a technically simpler activity 

such as jogging, as humans naturally try to avoid difficulty and make tasks as easy 

as possible (Power, 2019). Additionally, as highlighted in Table 1 above, there are 

still a number of potential factors that this theory does not consider. For instance, 

though the theory acknowledges that a positive affect is important, this is in 

reference specifically to the stimulus (in this case physical activity), and does not 

allow for consideration of factors out of the control of the individual, such as the 

weather, which has previously been shown to impact how happy an individual is to 

go outside for the purpose of exercise (Eichorn et al., 2018). 

It is for this reason that the primary model which formed the key foundation of this 

research is the COM-B model of behaviour, which is more holistic in nature, and 

allows consideration of a wide range of factors. Considered to be a dynamic system, 

underpinned by the Plans-Responses-Impulses-Motives-Evaluation (“PRIME”) 

Theory of Motivation (West & Michie, 2020). The model is based on the principle that 

a behaviour can, and will, only occur if the environment allows it to, such that the 

individual in question has the capability and opportunity to engage in the behaviour, 

and that they are more motivated to perform that specific behaviour than any other 

potential behaviour (Michie et al., 2011). In this sense, capability refers to whether 

the individual is fit to do a behaviour, in terms of both the physical attributes that the 

individual possesses which may be required to perform the task, but also the 

psychological capabilities, such as adequate cognitive functioning to overcome what 

is required (West & Michie, 2020). The opportunity aspect is one required from the 

environment as opposed to the individual, and it highlights the necessity that the 

environment can facilitate the behaviour, whether it be in a monetary sense or a 

cultural/social sense (West & Michie, 2020). The model then suggests that it is not 

these factors that influence the production of the desired behaviour, but instead 

these influence the individual’s motivation to complete the behaviour. This 

‘motivation’ stage corresponds with previously discussed models (such as Affective-

Reflective Theory) as it considers two aspects of motivation, the automated, 
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instinctive affective thoughts (System 1) and also the reflective considerations where 

known information evaluation is processed (System 2). It is then suggested that only 

when both aspects of capability and both aspects of opportunity are all in place, at 

one corresponding moment, that the behaviour will be possible (West & Michie, 

2020).  

West and Michie (2020) personify these constructs as being ‘logic gates’, and 

motivation can only trigger a behaviour if the gates for both capability and 

opportunity are open simultaneously. This is then developed further to suggest that 

each time the behaviour is desired it becomes easier to achieve because our 

capability to do a task is improved (assuming we improve with practice) and 

opportunities may appear to arise more often at simultaneous moments (West & 

Michie, 2020). This theory can explain why people may choose not to engage in a 

behaviour, and why if we believe a task is going to be difficult, we may deem our 

capability ‘gate’ to be closed. Similarly it just explain why if we feel as though the 

environment is hostile and judgemental, we may deem the social opportunity ‘gate’ 

to be closed. The model (and subsequent analogy) principally gives aspects of 

motivation the chance to stop an individual completing a task if an element of 

consideration does not induce a positive environment.  

As aforementioned, it is completely underpinned by the PRIME Theory of Motivation 

(West, 2007). PRIME theory acknowledges a key principle in the study of motivation, 

which is that as humans, ‘we act in pursuit of what we most want or need at that 

exact moment’ (West & Michie, 2020, p.1). This theory was initially developed to 

bring together lots of smaller theories with specific focuses (such as emotion), 

instead of disregarding them, it takes note of the widespread notions of motivation as 

links them all as one framework (West & Brown, 2013). The theory actually 

considers the structure of the motivational system, with each of the five letters of 

PRIME representing a stage. The overarching aim of each motivation is to form a 

Plan, the conscious mental decision to perform a behaviour; the initial trigger is a 

Response to a stimuli or environment; which is influenced by Impulses and Motives 

within us; and these Motives come to arise through our subconscious evaluations of 

situations, environments and information (West, 2007; West & Michie, 2020). 

Therefore, our motivation to exercise is fundamentally based on our affective 
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response, and so without a positive attitude towards physical activity, as well as an 

exercise-friendly environment, it is unlikely that any behaviour change can occur. 

The COM-B model has been used a framework not in only in the work of 

psychologists (particularly those studying addictions), but also in medical areas such 

as barriers to certain disease testing (McDonagh et al., 2018) and also in a 

multidisciplinary study of midwifery and endocrinology (Boyd et al., 2020), which all 

used the framework successfully. However, this theory has also been used in a 

study exploring the impact of a physical activity intervention on individual’s 

motivation levels, explicitly emphasising how naturally the model mapped onto the 

issues surrounding motivation to exercise (Howlett et al., 2017). 

Potential Barriers to Physical Activity: 

As highlighted above, the COM-B model acknowledges that there are many factors 

that can prevent physical activity taking place, at both the individual and external 

levels. There is plenty of research suggesting why people remain ‘inactive’ according 

to the WHO definition. It has been suggested that many are not engaging in physical 

activity because they quite simply do not enjoy it - finding that it is a boring, tedious 

task, and that they would rather use the time to do something else (Bice et al., 2016). 

This research from Bice et al. (2016) also found that the consequential effects of 

exercise (such as being drained of energy) cause a lack of enjoyment and 

subsequently, a loss of interest. However, a common theme that has emerged 

amongst previous literature is that individuals feel that they do not have the time to 

engage in regular physical activity (Strazdins et al., 2011). Even those who now 

prescribe exercise as a form of preventative medicine were once found to be 

physically inactive, with 4 in 5 medical professionals identifying time as their primary 

barrier to regular exercise (Stevenson & McKenzie, 1992). A factor that may have 

influenced the WHO to highlight the importance of changing social norms, exercise 

has repeatedly been deemed an inconvenience that interferes with daily lives and 

routines, while also coming at a cost, with both energy and often money being 

required (Gebhardt et al., 1999). Time is a valuable, finite resource, and many find it 

tough to complete all the tasks they wish to within a given time frame; for instance, 

educational, career and family obligations are all regular reasons given as to why an 
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individual may be physically inactive, valuing the task as low priority in comparison 

(Ryan et al., 2009). Research found that 40% of Europeans would rather do other 

things with their spare time than be physically active (European Commission, 2014; 

Teixeira et al., 2012). It is possible that people’s lives are becoming subjectively 

busier, and their health is being seemingly discarded as a result, however, it should 

also be acknowledged that this perceived ‘lack of time’ and their definitively 

sedentary lifestyle is not necessarily self-inflicted, as for many, a large proportion of 

daily sedentary hours is due to working hours and work environment, for example, a 

9am to 5pm desk job with limited breaks (Commissaris et al., 2016; Parry & Straker, 

2013; Thorp et al., 2012). It is also noted that in recent years, individual’s working 

hours have increased, with over a third of full-time employees in the UK working over 

46 hours a week, the highest proportion of any European country (Kodz et al., 1998). 

In America, it has been suggested that 94% of working professionals work 50 hours 

a week, and nearly 50% work close to 65 hours, not including the anticipated 25 

hours extra spent monitoring emails and doing added work using the technology 

available in the modern world (Perlow & Porter, 2009). This has been repeated more 

recently, finding results of a lesser extent, yet still showing that many work 13.5 to 

18.5-hour days, due to the ease and ability to work from home on a smartphone 

(Deal, 2015). Therefore, any health promoting intervention must ensure that it is 

feasible, and possible for most to complete without the need to offset ‘too much’ 

time, else it cannot be effectively engaged with (Tannahill, 2008). In the context of 

the COM-B model, having time available is extremely beneficial in terms of allowing 

the opportunities gate to be open, and if this gate is open more frequently, there is a 

greater chance of all aspects at once – which theory suggests would also lead to an 

increased level of physical activity. Conversely, on occasions where an individual 

has less time, as is the case in the circumstances described above, when people are 

working long days it is more likely that their opportunity gate would be closed, given 

the finite nature of time. 

The importance of allowing some time to exercise instead of work is best 

contextualised when it is considered that, as previously discussed, those who do not 

engage in regular physical activity are more likely to become ill, and those with poor 

health are actually less productive when working either through absenteeism or 

presenteeism (Johns, 2011). Quantifying this, recent research has suggested that 38 
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days’ worth of productive work hours are lost per employee per year, a vast increase 

compared to 2014, when 23 days were lost (Vitality Health & Financial Times, 2019). 

This lost productivity is estimated to cost the national economy around £92 billion per 

year (Vitality Health & Financial Times, 2019), an avoidable deficit if health and 

wellbeing was effectively investigated in and suitable infrastructure was 

implemented. 

COVID-19 Pandemic: 

In March 2020, the United Kingdom was placed on an enforced ‘quarantine 

lockdown’ in order to help stop the spread of the novel coronavirus (COVID-19) 

outbreak. This government action enforced all not deemed to be ‘key workers’ 

(frontline healthcare workers, education workers or necessary goods -groceries etc- 

workers) to work from home. For those for whom this was not an option (roughly 9 

million UK workers, from 50% of the UK’s businesses), the UK Government 

introduced the Furlough scheme, whereby individuals were temporarily deemed 

partially unemployed and thus received benefit for their lack of work, at a rate of 80% 

of their expected income (Verity, 2020). By August 2020, the total number of 

individuals who had, or were still receiving, furlough payments reached over 9.6 

million, approximately 1 in 4 of the UK’s working population (BBC, 2020; Clark, 

2020). 

With much of the country working from home or considered furloughed, many 

individual’s may have found themselves with greater control over their schedule, and 

more time on their hands. Given that a lack of time is a common reason for not 

exercising, this may have meant that more people had the option to spend this ‘extra’ 

time engaging in physical activity. Indeed, the enforced lockdown offered the 

opportunity for individuals to adjust their routines such that they could make time for 

physical activity, which could potentially change their motivation and behaviours in 

the long-term. Initial lockdown measures stated that individuals were allowed a 

maximum of 60 minutes of exercise outside of their home each day. After six weeks 

of lockdown this was extended such that unlimited outdoor exercise was permitted, 

as long as 2m social distancing guidelines were adhered to (Ministry of Housing. 
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Communities and Local Government, 2020). Thus, as exercise was one of only a 

few permitted activities, there was opportunity to increase physical activity levels for 

those furloughed and without carer responsibilities, doing as much or as little 

physical activity as they wished. While it was not planned for the purpose of a 

physical activity intervention, and was the result of government advisors deeming it 

safe, the delayed nature of the unlimited exercise policy corresponds with many of 

the theories previously discussed, as it allowed individuals to do short bouts of 

physical activity, while in the presence of other individuals that they likely felt 

comfortable amongst (their own household). This may have enabled many who had 

negative affective attitudes towards physical activity to get the chance to alter this 

attitude through short ‘trial’ sessions and thus have positive experiences, which as 

previously mentioned can have a significant bearing on one’s motivation to exercise. 

Besides this, the limited venues that were allowed to open (for example tennis courts 

and golf courses) were often only open to members, due to social distancing 

policies, so for many, simple exercise such as walking, running and cycling were the 

only available and sustainable options. These ‘simple’ exercises would likely be 

deemed towards the ‘easy’ point of the task difficulty continuum that the Theory of 

Planned Behaviour suggests to be vital in motivation, thus an increase in activity at 

this level could increase motivation to exercise in the future. The proposition that 

many were engaging in short bouts of physical activity (even through boredom and a 

desire to leave their house), and the potential that attitudes were positively altered as 

a result, mean that it is possible that the pandemic lockdown period in the United 

Kingdom could have indirectly had a positive effect on the silent physical inactivity 

endemic.  

As previously described above, the COM-B model describes a behaviour change as 

a ‘gated’ system, whereby it is acknowledged that if there are barriers of any form, 

that cannot be overcome, that certain ‘gate’ is closed and so a behaviour is much 

less likely to occur, whilst also suggesting that when there are no barriers, the ‘gates’ 

are open and so a behaviour is more likely. In the context of the pandemic, the 

COM-B model would suggest that lockdown may have provided the perfect physical 

and social opportunity for some individuals to increase their physical activity habits, 

and alter their behaviour. For instance, for those who were on furlough and had no 

caring responsibilities (and potentially those who no longer needed to spend time 
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commuting into work), the ‘opportunity gate’ for increasing physical activity would be 

open, and thus the model would predict that these individuals may increase their 

physical activity levels as they potentially have more time to exercise. Additionally, if 

they were isolating in a household where they were all in the same position, this may 

have opened another gate by providing social opportunities, as they may not be 

exercising alone, which the model suggests makes physical activity more likely.  

On the other hand, those who say their workload increased during the pandemic, or 

who had additional caring responsibilities, would have likely had the opportunity gate 

closed for them, as they had less time available. Therefore the COM-B model would 

predict that these individuals would be less likely to do physical activity. Indeed, it 

was estimated that there were roughly 10 million key-workers during the pandemic 

(Office for National Statistics, 2020a), each of whom were likely asked to perform 

extra hours at work due to the strain placed on the companies they worked for. 

However, although they may not be able to engage in formal exercise as such, it is 

likely that many of these roles were physically active. This is especially true for those 

key workers who worked within the hospitals, as previous research has identified 

that their jobs tend to lead to them meeting WHO’s physical activity guidelines (Jun 

et al., 2019), even before the hospitals became overcrowded with people suffering 

with Coronavirus, and the demands of each worker were further increased. 

Therefore, though time may not have been readily available for those who were 

deemed to be key workers, it’s possible that the increase in working hours and 

potential increased intensity of the work meant that key workers were not missing out 

on physical activity, but lacked the time to do activity of their own choosing.  

Additionally, it’s possible that some people who changed to work from home had 

previously relied on their daily commute to work for their physical activity, with work 

and home responsibilities not allowing for leisure-time exercise. Indeed, the 2019 

National Travel Survey (Department for Transport, 2019) showed that of a sample of 

nearly 75,000 respondents who are reliant on only one mode of transport for their 

work commute, 6% walk and 3% cycle, whereas 75% commute via car. It is highly 

likely that a number of these 9% of active commuters were no longer required to 

commute, whether that be through working from home or being furloughed. It’s 

possible that instead of the active commute, the individuals were instead spending 

longer working, as they were able to be at their home-working stations quicker than 
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they would have otherwise, allowing for a longer working day, which could also lead 

to a lengthier bout of sedentary behaviour. Kun et al. (2020) found that despite an 

average decline of 41 minutes of commuting each day, this time was often offset into 

doing additional work, with those in a management position doing an extra 56 

minutes of work each day on average. Furthermore, it is also possible that given the 

danger that the pandemic possessed, some individuals may have been afraid to 

leave the house due to the risk of contracting Coronavirus, or leaving the house less 

to minimise their risk. As such, with these points considered, there is certainly a 

chance that for some individuals, regardless of whether they perceived themselves 

to have more spare time or not, these possible reasons could have prevented their 

opportunity gates from being open, and as such, it is unlikely there would be any 

behaviour change, as the circumstances would not allow it.  

In regards to the capability aspects of the COM-B model, due to the many ‘more 

skilled’ activities being unachievable due to closures, the majority of available 

activities were, as mentioned, towards the ‘simple’ end of the subjective task-

difficulty continuum, thus encouraging the physical capabilities ‘gate to be open’. The 

lack of specialist knowledge for activities such as walking meant that it was likely that 

almost everyone had the psychological capacity to achieve the task, with very few 

cognitive resources necessary. The final aspect of the model is the motivation stage, 

which the rational education approach (Ekkekakis et al., 2018) would suggest should 

be high due to the knowledge of the benefits of exercise (Reflective motivation), and 

also the urge to leave the confines of the area in which the individual was 

experiencing lockdown (Automatic motivation), to overcome any cabin fever they 

may be experiencing (Crawford & Crawford, 2021).   

Isolation style periods, such as the 2020 Coronavirus pandemic lockdown and 2003 

SARS outbreak and 2014 EBOLA outbreak quarantines, have previously been 

shown to have extremely negative effects on wellbeing (Brooks et al., 2020). A likely 

contributing factor to which, is the loss of routine. Often shown to be extremely 

beneficial to our health (Arlinghaus & Johnston, 2019), humans are ‘creatures of 

habit’ and strive for an element of routine in everyday life (Ersche et al., 2017). This 

level of routine was put under threat by the emergence of COVID-19, and the 

consequential lockdown period that followed, as many were unable to work, shops 

were closed, meeting those outside your own household was banned and organised 
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sport was prohibited. This was believed to be another reason that people may begin 

to engage in more regular physical activity, using one of the only permitted out-of-

house activities to gain some form of routine during the isolation period. It has been 

claimed that humans require a form of ‘meaning’ in life (Maslow, 1968), and that the 

perception of having meaning benefits us physically (Roepke et al., 2014), mentally 

(Boyle et al., 2010; Steger & Kashdan, 2009) and socially (Stillman et al., 2011). 

Having a sense of routine is said to heavily contribute to this sense of purpose and 

meaning (Bond & Feather, 1988; Martela & Steger, 2016). In general, it is believed 

that there is a strong association between routine and mental wellbeing 

(Heintzelman & King, 2019), with links to a sense of comfort and control (Avni-

Babad, 2011), which were likely to have been lacking during the pandemic.  

Within the context of the 2020 Coronavirus government-enforced lockdown, a 

popular method of gaining a sense of routine through exercise was through 

engagement with Joe Wicks’ ‘PE with Joe’ online videos, which were 30-minute 

exercise routines shared on YouTube at 9am every weekday morning throughout 

lockdown. Such was the popularity of these videos, Joe Wicks earned a Guinness 

World Record for the most viewers ever to watch a fitness/workout livestream, with 

almost one million viewers on March 24th - roughly a week into lockdown restrictions 

(Guinness World Records, 2020). Not only were these videos a potential source of 

routine throughout lockdown, but also became something of a small virtual 

community, which may have contributed to individual’s sense of belonging. 

However, despite the many benefits outlined, and the motivational boosts that may 

arise during lockdown, when looking at the effectiveness of previously held 

interventions with a view to increase physical activity levels, it seems likely that whilst 

there is a chance physical activity levels may see a short-term increase (during the 

lockdown), it is possible that when everyday routine returns to ‘normal’, many 

individuals will revert to their usual routine once they begin to consider time ‘a luxury’ 

again (Müller-Riemenschneider et al., 2008; Rhodes et al., 1999). A systematic 

meta-analysis review into the efficacy of exercise interventions found that while two-

thirds of those studied did show positive intervention effects, the number of those 

enrolled who were adhering to the physical activity recommendations ranged from 

4.6% to 81% - therefore demonstrating that although most interventions increased 

physical activity levels, there was still certainly vast room for improvement (Müller-
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Riemenschneider et al., 2008). The wealth of research suggesting that many 

interventions fail to provide meaningful, long-lasting behaviour change is why it is not 

only important to assess whether having more control over one’s time increases 

physical activity, but also to see whether the behaviour change is reinforced and thus 

persistent, or whether people relapse into previous habits upon returning to their 

normal routine. Therefore, it is highly possible that regardless of any potential 

change in behaviours during lockdown, when ‘normality’ is resumed and the element 

of spare time has been lost (as people will have to return to work), many will relapse 

to their original levels of activity. This would also be in fitting with the COM-B model, 

as the physical opportunities would be reduced without as much spare time 

available; however, in spite of this, the frequency of social opportunities may 

increase when other activities are allowed to reopen, and households can meet 

again. A decrease in activity levels is also possible, when it is considered that the 

individual’s internal locust of causality may not have fully developed towards the 

new, altered behaviour, and without the controlled motivation aspect of lockdown, 

with the tangible reward of actually leaving the confines of one’s house for a short-

spell, the individual’s motivation to exercise may not be present, and subsequently, 

levels may drop. 

Therefore, though it is known and accepted that physical activity can provide 

meaningful benefits on many aspects of health (Warburton & Bredin, 2017), physical 

activity habits worldwide are not consistently meeting WHO targets, and motivation 

to exercise seems to be a major barrier around this, with a lack of spare time being a 

particular concern (Strazdins et al., 2011). The COVID-19 pandemic led to a national 

lockdown, where many suddenly found themselves in unprecedented circumstances 

where their only permitted activity outside of the household was physical activity. 

This provided a novel opportunity for many to engage with physical activity as much 

or as little as they wished, potentially increasing motivation levels, which when 

considered using psychological theories and frameworks, may in the long-term lead 

to permanent behavioural changes. 

The pandemic and ensuing lockdown meant that lab-based data collection for 

previously planned research regarding potential ways to increase the length of time 

that people engage in physical activity became unattainable for an unknown length 

of time. This planned research was idealistically founded upon the desire to increase 
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motivation and enjoyment of exercise, drawing elements of various theoretical 

frameworks and hypotheses to make physical activity more attainable and less 

daunting, so to try and improve the rate of physical inactivity. However, due the 

pandemic, the research focus shifted to use survey-based research investigate how 

physical activity habits may have changed during lockdown. This was based on the 

COM-B model principles that multiple factors must align at once, and the commonly 

reported reasons for not being able to exercise can be explained using this model. 

With spare time potentially being attained by more individuals than usual as a result 

of the pandemic, the circumstances meant there was an undeniable opportunity to 

use the theory behind the COM-B model to research physical activity engagement 

and behaviour, and compare how this spare time was used both at an individual 

level, but also between those who did and did not gain an increase in spare time. 

As such, the present study investigated the effect of the COVID-19 pandemic 

lockdown enforced by the UK Government (on 23rd March 2020) on physical activity 

levels and wellbeing, especially amongst those for whom the lockdown provided 

more spare time. The study also tracked these changes after the lockdown 

restrictions were eased in England on 15th June 2020, whereby non-essential shops 

were allowed to re-open.   

Hypotheses: 

There were six overriding hypotheses within the research, which were each tested 

using four measurements: the total length of time engaged in physical activity during 

a given week (mins); the total intensity of the physical activity during said week (in 

Metabolic Hours per Week [METhrs/week]); and, where possible, total step 

count and total distance covered (km) for the week was also assessed.   

Firstly, based on the initial survey, it was hypothesised that physical activity levels 

would increase during lockdown compared to before the restrictions came into 

place. Secondly, those who perceived themselves to have more spare time during 

the lockdown restrictions (compared to before) would engage in higher levels of 

physical activity levels during lockdown compared to before. This was to be tested 

using difference scores (by subtracting the pre-lockdown physical activity levels from 
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the during lockdown physical activity levels) as the dependent variable. Third, it was 

hypothesised that there would be a positive relationship between mental wellbeing 

and physical activity levels during lockdown.   

Based on the follow up survey, it was hypothesised that, fourthly, there would 

be differences in physical activity levels across the three time points (pre-lockdown, 

during lockdown and eased lockdown). Specifically, pre-lockdown physical activity 

levels would be lowest and physical activity levels would be highest during lockdown. 

Fifth, those who perceived themselves to have more spare time after 

the lockdown restrictions eased (compared to before they began) would engage in 

higher levels of physical activity levels once the restrictions eased compared to 

before. This was tested using difference scores (by subtracting the pre-lockdown 

physical activity levels from the physical activity levels once the restrictions eased) as 

the dependent variable. Finally, there would be a positive relationship between 

mental wellbeing and physical activity levels during the period of eased lockdown. 

Again, physical activity was measured using self-reported time and intensity engaged 

in physical activity (which was converted into the number of Metabolic Hours per 

week - METhrs/week) and, for those with a smart device, the number of minutes and 

steps per week exercised for, and the distance covered (in km) per week.      
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Method 

Participants: 

Power analysis (based on the planned MANOVA analyses) using the software 

G*Power 3.1.9.2 (Faul et al., 2007) determined that for .95 power, with an alpha level 

of .05 and a medium effect size of .30 (Davey et al., 2008), a sample size of 52 

participants was recommended. Participants were required to meet two inclusion 

criteria for the present research: (1) They had to be living in England during the 

COVID-19 pandemic (so to experience a standardised set of ‘lockdown’ procedures 

and restrictions), and (2) they must be between the ages of 18-73 (as this is required 

for the Warwick-Edinburgh Mental Wellbeing Scale).   

Utilising an opportunity sample, gained through the use of online social networks 

(Facebook, Twitter and LinkedIn) and facilitated by participant word-of-mouth, the 

study recruited 277 participants (175 females, 102 males, Mage= 36.4, SD= 15.2). 

Of this sample, 59 also provided data from their smart device. The research gained 

ethical approval from the University of Gloucestershire Ethics panel before the 

survey was distributed, and all participants gave their digital consent. At the 

response screening stage, 77 responses were omitted (40 for failing to provide time 

data during completion of the PWMAQ and 37 for failing to complete both the before 

and during COVID lockdown questionnaires without time data). Thus, the final 

sample for this research comprised of 200 adult participants (128 females and 72 

males; Mage = 36.1, SD = 14.8). 

On 04/08/2020, a follow-up study was emailed to those participants who had 

provided a contact email address to take part in a further survey. Of the initial 

sample, 46 (Mage = 38.4, SD= 15.7, 30 females, 16 males) participated in the follow 

up study but only 10 provided data from their smart device. When the responses of 

the follow up study were screened, 13 of the 46 participant responses were omitted 

for failure to complete at least one of the three time points correctly during the 

research. Therefore, the final sample for the follow up study was 33 participants 



36 

(Mage = 36.9, 25 females, 8 males). Of this sample, 10 provided data from their 

smart device. 

It is acknowledged that this method of sampling may result in a biased sample (Arigo 

et al., 2018), as it is probable that those who enjoy and engage in physical activity 

may be more likely to click on a link to complete research about physical activity 

levels. Additionally, those who were still working, that had not been furloughed may 

have had the time to be able to complete the research (and may have been more 

likely to have the time to exercise). As the participant recruitment was conducted via 

social media platforms (Facebook, Twitter & LinkedIn), there was also potential that 

this may have impacted the participant pool based on the stereotype that those who 

use social media tend to be younger. As of April 2021, over 67% of Facebook users 

in the UK were 44 or younger, with ~44% in the 18-34 age bracket (Tankovska, 

2021b), additionally, Sloan (2017) found that Twitter users in the UK also tended to 

be young, with an age distribution noticeably younger than the age distribution of the 

UK. However, as of April 2021, ~58% of LinkedIn users were between 25-34 and 

22.1% were between 35-54 years old (Tankovska, 2021a), though the research was 

also shared by word of mouth, so it is possible that others were reached aside from 

via social media. It is also highlighted that social media has been noted as being 

well-suited for the recruitment of participants for health-based research, as well as 

for studies centre around health behaviour changes (Arigo et al., 2018). 

Design: 

Firstly, to determine the effect of the stages of lockdown on physical activity habits, 

two one-way MANOVAs were conducted (one using self-reported data and the other 

using fitness tracker data) whereby the independent variable was the stage of 

lockdown (Pre or During), while the two dependent variables were the 

measurements of the participant’s physical activity levels, Metabolic Hours per Week 

(METhrs/week) or Time (minutes). Independent samples t-tests were then utilised to 

compare the difference scores for each of the four measured variables, by the 

perception of spare time – for example, (METhrs/week during Lockdown – 

METhrs/week before lockdown) x Perception of having more Spare time during 
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lockdown (Yes or No). Using the difference scores in this instance allowed the true 

impact of spare time to measured, as spare time was the focussed factor in these 

hypotheses. The relationship of each of the four activity measurements with 

participant wellbeing during lockdown, was also analysed using Pearson’s 

correlations. 

The follow up study followed the same design as the initial survey; using MANOVAs 

to assess the effect of the three time points (Pre, During and Eased Lockdown) on 

physical activity levels, as well as independent sample t-tests to assess the 

difference that having a perception of more spare time in eased-lockdown (compared 

to pre-lockdown) has on physical activity levels (this time with the template 

METhrs/week Eased Lockdown–METhrs/week before lockdown x Perception of 

having more Spare time during lockdown (Yes or No)). The relationship between 

physical activity levels and mental wellbeing in the period of eased lockdown was 

again analysed using Pearson’s correlations.  

The follow up also had the addition of two open questions purporting to the 

motivations to exercise, and reasons why people do not exercise. The analysis of 

these incorporated noting the frequency in which answers appeared, to produce a 

visual representation of word frequency, known as a word cloud, whereby the more 

often a response is present within the dataset, the larger the word is (Atenstaedt, 

2012; Zhang & Shaw, 2020). These word clouds have been identified to be effective 

when there is little detail in qualitative data, highlighting the primary focus of written 

material (Atenstaedt, 2012). This form of manifest content analysis (Potter & Levine-

Donnerstein, 1999) took the responses at face value, analysing the data based on 

the appearance of a particular word or phrase within the responses, and therefore 

the quantification was not attempting to infer any form of meaning, and was simply a 

mere word count, thus remaining a quantitative analysis (Hsieh & Shannon, 2005; 

Kondracki & Wellman, 2012). 
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Apparatus and Measures: 

The survey was conducted online, using Jisc Online Surveys technology (Online 

Surveys; Bristol, UK). Firstly, the survey collected various items of demographic 

data, this included: participant age, gender, work status before and during COVID-

19, as well as numerous questions regarding their living circumstances during 

COVID lockdown, such as whether they were living or exercising alone, what type of 

outdoor area they had access to, as well as whether they had any carer 

responsibilities. The final question on this page asked participants whether they felt 

that they had more spare time during lockdown than they had previously - something 

that was eluded to within the literature as being a potential barrier to engaging in 

physical activity. In total, this demographics page (not including specification boxes 

where ‘Other’ had been answered), comprised of 11 forced-choice questions (see 

Appendix 4).  

Additionally, this research used two existing psychological measures within the 

formation of its survey, in order to explore the level of physical activity by each 

participant, and also the participant’s mental wellbeing at that moment in time. The 

first existing psychological measure employed was that of the Warwick-Edinburgh 

Mental Well-being scale (WEMWBS; Tennant et al., 2007). This scale features 14 

statements ascertaining to an aspect of an individual’s mental well-being, and 

requires the participant to score each statement using a 5-point Likert scale based 

on how well the statement reflects them, where 1 denotes ‘None of the Time’, 

through to 5 denoting ‘All of the Time’. This scale is popular within literature, and has 

a very high validity, with a Cronbach’s alpha of 0.91 amongst the general population 

(Stewart-Brown et al., 2011; Stewart-Brown et al., 2009; Tennant et al., 2007). The 

scale has also been shown to be reliable, with a test-retest reliability of 0.83, and it 

being noted that social desirability bias influence is lower or similar than that of 

comparable scales (Stewart-Brown et al., 2009; Tennant et al., 2007). It was elected 

that this research would assess the impact that the experience of lockdown had on 

mental wellbeing as a whole, as it was considered to be unknown exactly what 

elements this novel circumstance would affect the most – for instance, research on 

previous similar situations has acknowledged the potential effects on depression, 

anxiety and stress (Brooks et al., 2020). The primary focus of the research was the 
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potential behaviour change in physical activity habits, and so subsequently, it was 

decided that mental wellbeing would be viewed as a whole, with each of the 

individual elements of mental health encapsulated within the 14-item scale, under 

the umbrella of mental wellbeing. It was also acknowledged that exploring the 

individual aspects (depression, anxiety and stress) would substantially increase the 

length of the survey, which may have jeopardised the number of participants that 

completed the research.  

The second measure used was the Past-Week Modifiable Activity Questionnaire 

(PWMAQ; Pettee Gabriel et al., 2011). The PWMAQ is an American interviewer-

administered survey designed to assess an individual’s leisure-based physical 

activity over a seven-day period (Pettee Gabriel et al., 2011), which uses estimates 

of the metabolic equivalent of each activity, alongside their reported time spent 

completing each, in order to compute the number of metabolic hours per week 

(MET.h/week) for each individual (Kriska et al., 1990). Though there are many 

questionnaires that measure physical activity levels, such as the commonly used 

International Physical Activity Questionnaire (IPAQ; International Physical Activity 

Questionnaire, 2005) or the Global Physical Activity Questionnaire (GPAQ; WHO, 

2002), it was decided that in the circumstances, the PWMAQ was better suited. This 

questionnaire focusses specifically on leisure-based activity, disregarding 

occupational and transport-based physical activity, as previous research had shown 

little variation in these sectors among certain population subgroups (Newman et al., 

2009; Pettee et al., 2007). The omission of these activities makes it well-suited to 

research of this nature, during a time where circumstances meant that many could 

not work, and were not travelling anywhere. Therefore, using the IPAQ or GPAQ in 

this situation would not have produced valid or reliable responses, as the final 

calculation would be made impossible without any time figures for these categories. 

These circumstances also meant that face-to-face interviews, the intended design of 

the questionnaire, were not possible, however following personal correspondence 

with the creator (Pettee-Gabriel, personal communication, 04/05/2020), it was 

decided that the questionnaire was suitable to be modified for use as an online 

survey, as the system being used allowed for skip logic. The questionnaire was 

modified to suit the English sample by removing typical US activities that were not 

common in England (such as baseball, hunting and snow shoeing) and adding in 
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common English activities (such as cricket, rugby and gymnastics). The number of 

activities included in the questionnaire remained at 38. The questionnaire itself has 

been shown to be substantially reliable, with a test-retest reliability of 0.74 when self-

administered (Pettee Gabriel et al., 2011). The PWMAQ also has been shown to 

have relatively substantial validity when compared with pedometer and Actigraph 

data, at 0.60 and 0.51 respectively (Pettee Gabriel et al., 2011). 

In addition to these self-report questionnaires, those with smart devices were also 

asked to provide information from their accelerometers (such as Fitbit [California, 

USA], Garmin [Kansas, USA] and AppleWatch [California, USA] devices). Here, 

participants were asked for their weekly step count and distance data (they were 

given the option to input this in kilometres or miles) to be used as an objective 

measure to supplement the questionnaire responses. Wrist-worn accelerometers 

such as these devices have been shown to have a strong reliability rating for step-

counts when compared to Actigraphs (ICC=0.57; Sushames et al., 2016), and have 

also demonstrated a strong validity (Diaz et al., 2015; Evenson et al., 2015). When 

distance reporting was investigated, reliability was found to be high, despite a 

tendency to over-estimate when walking at slower speeds, and under-estimate when 

walking quickly (Takacs et al., 2014). These objective measures were taken due to 

the well-established reliability issues surrounding self-reported questionnaires, and 

their vulnerability to bias (van de Mortel, 2008). 

Procedures: 

The initial online survey began with an information sheet (Appendix 1) and a consent 

form (Appendix 2). Following this, each participant was required to create a Unique 

Identifier Code to ensure their anonymity (Appendix 3).  

Next, participants completed the demographics questions (Appendix 4), before 

carrying out the WEMWBS (Appendix 5), based on their thoughts and feelings during 

the moment they were completing the questionnaire (thus capturing the participant’s 

mental wellbeing during lockdown).  
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Then, participants completed two iterations of the PWMAQ (Appendix 6), which was 

first based retrospectively on a week during the month of February, before 

governmental lockdown restrictions began within England, and then a second time 

based on the ‘present’ (during the English Coronavirus lockdown, at the stage when 

unlimited exercise was permitted). Upon cessation of each iteration, those with 

activity trackers were invited to input the required objective data for the respective 

time period. They were asked for step count data and also distance data, which they 

able to enter in miles or kilometres (the data entered in miles was converted to 

kilometres before analysis by multiplying by 1.609). 

 

Finally, participants had the opportunity to provide an email address to participate in 

follow up surveys on the topic, before receiving the debrief (summarising the 

research and supplying participants with relevant contacts).  

 

The follow-up survey took the same format: Information sheet, consent form, unique 

identifier creation, demographic questions, WEMWBS, PWMAQ (and fitness tracker 

data if applicable). However, the follow-up survey had an additional page before the 

debrief, where participants were asked to answer two open questions regarding their 

motivation to exercise, and any reasons why they might not exercise.    

 

 

 

 
 

 

 

Figure 1 - A Timeline Figure displaying when each element of the study was conducted, and 
how this fit within the context of lockdown restrictions in England 
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Results 

Demographic Characteristics: 

The majority of participants were working full-time pre lockdown, with a smaller 

number of students and part-time workers. This number in full-time work reduced 

during lockdown restrictions as a number of these were furloughed, forced to work 

from home or could only work part-time (see Table 2).  

Table 2 - A breakdown of demographic information

Male Female Total 
Age (Mean) 33.82 37.52 36.13 
Pre-Lockdown Employment Status 

Full-Time 48 59 107 
Full-Time (Working from Home) 0 0 0 
Part-Time 5 34 39 
Part-Time (Working from Home) 0 1 1 
Student 14 26 40 
Unemployed 1 2 3 
Retired 3 2 5 
Other 1 4 5 

During-Lockdown Employment Status 

Full-Time 18 18 36 
Full-Time (Working from Home) 14 28 42 
Part-Time 4 6 10 
Part-Time (Working from Home) 1 15 16 
Part-Time (Covid19 Related Reduced 3 7 10 
Working Hours) 
Furloughed 13 16 29 
Student 11 23 34 
Unemployed 3 6 9 
Retired 3 2 5 
Other 2 7 9 

Isolating Alone? 
Yes 7 10 17 
No 65 118 183 

Access to an Open Space? 
Yes 70 122 192 
No 2 6 8 

Description of Open Space? 
Small Garden 29 54 83 
Large Garden 16 46 62 
Field 8 11 19 
Woodland 8 6 14 
Park 6 3 9 
Other 3 2 5 

Carer Responsibilities? 
Yes - Childcare 13 22 35 
Yes - Carer 1 10 11 
Yes – Both Childcare & Carer 1 1 2 
No 57 95 152 

More Spare Time During Lockdown? 
Yes 47 78 125 
No 20 44 64 
Unsure 5 6 11 



43 

Initial Survey: 

Physical Activity - 

Repeated measures MANOVAs compared physical activity levels before and during 

the lockdown restrictions. Two of these tests were conducted, the first regarding the 

self-reported data and the second regarding the objective, fitness tracker data – two 

were needed so that the total sample size was not reduced to only those that 

provided all four forms of physical activity measurement. Whilst significantly higher 

levels of physical activity were seen during lockdown compared to before when 

physical activity levels were measured by self-reported time spent engaging in 

physical activity, F(1,187)=13.89 p<.001,d=.31,  self-reported METhrs/week, 

F(1,187)=2.63, p=.106. d=.139, and the data from the smart devices did not 

demonstrate statistically significant differences (Number of steps: 

F[1,45]=0.20, p=.659, d=.063, distance travelled in km, F[1,41]=0.23, p=.638, 

d=.09).  These results are summarised in Figure 2. 

Figure 2 - 

Bar Charts displaying the four measurements of physical activity levels of participants, Pre-Lockdown and 
During-Lockdown 
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Data was then split into those who perceived themselves to have more spare 

time during the lockdown restrictions compared to before (N=125) and those who did 

not (N=63). Independent t tests compared these two groups using the difference 

score between physical activity levels before and during the lockdown restrictions as 

the DV. Here, whilst the self-reported measures of METhrs/week (t[181])=-2.21, 

p=.028, g=.35) and time spent engaging in physical activity levels (t[180]=-2.45, 

p=.015, g=.38) demonstrated that those with more spare time did engage in more 

activity during than before lockdown compared to those who did not have more 

spare time, the data from the smart devices did not demonstrate statistically 

significant differences (number of steps: t[39]=-1.11, p=.272, g=.42, distance 

travelled in km, t[36]=-1.72, p=.094, g=.69).  Effect sizes within this test were 

measured using Hedge’s g, due to the disparity in sample sizes between each group 

(Lakens, 2013).   These results are summarised in Figure 3.  

Figure 3 - 

Bar Charts displaying the comparisons of the physical activity differences between stages of lockdown, based 
on whether the participant perceived themselves to have more spare time during lockdown.  



45 

Mental Wellbeing - 

Pearson’s correlations were conducted to identify whether there was a 

relationship between physical activity levels and participant wellbeing during 

lockdown (see Figure 5). Whilst the self-reported measures of METhrs/week (r[190]= 

.25, p< .001) and time spent engaging in physical activity (r[190]= .26, p< .001) were 

weakly positively correlated with wellbeing, the data from the smart devices did not 

demonstrate statistically significant correlations with wellbeing (number of 

steps: r[47]=0.07, p=.331, distance travelled in km,  r[42]=.05, p=.373).    

 Figure 4 - 

Scatter Plots displaying the correlational relationships between the four measurements of physical activity and 

mental wellbeing during lockdown. 
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Follow-up Survey: 

Physical Activity 

A much smaller sample completed the follow-up questionnaire and there was 

insufficient power (1-ß=.26) to conduct reliable analyses on the data from the smart 

devices (only 10 participants), so only METhrs/week and time were analysed across 

the three time points (pre-lockdown, during lockdown, after lockdown eased). Whilst 

a repeated measures MANOVA for physical activity levels across the three time 

points did not reveal statistically significant differences 

for METhrs/week (F[2,56]=0.14, p=.867), there were statistically significant 

differences in physical activity levels for Time (F[2,56]=3.99, p=.024). Here, 

Bonferroni pairwise comparisons revealed that whilst significantly more physical 

activity was seen during lockdown compared to before (p=.011), there were no 

statistically significant differences in physical activity levels between pre-lockdown 

and eased-lockdown (p=.060) or between during-lockdown and eased-lockdown 

(p=.484). These results can be seen demonstrated in Figure 5.  

Figure 5 –  

Bar Charts displaying the mean physical activity levels of participants across all three time points. 

To assess whether physical activity levels were influenced by whether participants 

perceived themselves to have more spare time once lockdown restrictions were 

eased compared to before lockdown using difference scores as the DV, independent 



47 

samples t-tests were conducted. However, no statistically significant differences 

were found for METhrs/week (t[27]=-0.72, p=.475, d=0.27) or time spent 

exercising (t[26]=-0.72, p=.481, d=0.27). This can be seen below in Figure 6. 

Figure 6 - 

Bar charts displaying the comparisons of the physical activity differences between pre- and eased- stages of 
lockdown, based on whether the participant perceived themselves to have more spare time during eased 
lockdown 

Mental Wellbeing: 

To identify whether there was a relationship between physical activity levels 

and participant wellbeing once lockdown eased, Pearson’s correlations were 

conducted. However, there were no statistically significant correlations found 

between wellbeing and METhrs/week (r[29]=.16, p=.202) or time spent engaging in 

physical activity levels (r[27]= .14, p=.229). This is displayed in Figure 7 below.  

Figure 7 -  
Scatter Plots displaying the correlational relationships between the self-reported measurements of physical 
activity and mental wellbeing in the period of eased- lockdown. 
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Free Text Exploration 

As shown below, this first word cloud (Figure 8) representatively demonstrates the 

responses of those participants who felt they do ample physical activity, when asked 

what motivates them. The most common responses were based around health 

(physical and mental), whilst others noted that they simply do it because they enjoy 

it, and that they feel like they should. Whereas, in Figure 9, we see the responses of 

those who did not feel that they do enough physical activity, answering why this was 

the case. As was to expected based on prior literature, a lack of time was the most 

regular response, closely linked to other frequent replies based around the  

individual’s day-to-day responsibilities (e.g. work and childcare).   

Figure 8 - Word Cloud 1: What factors are important in the motivation to exercise 
amongst those who feel that they do ample physical activity?
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Figure 9 - Word Cloud 2: What factors prevent physical activity behaviour amongst those who feel that 
they do not do ample physical activity?

Additionally, participants were asked what factors had an impact on their physical 

activity levels during the lockdown period. As displayed in Figure 10 below, these 

responses involved both positive and negative influences, but again the most 

frequent response was that the element of time had an effect on their activity habits 

during lockdown, with many also noting that physical activity was able to give them 

some enjoyment, purpose and a routine. However, there were also the negative 

influences of lockdown, as some found they were unable to exercise due to the 

closure of facilities and a lack of equipment, whilst others decided that for their safety 

they would not leave the house to engage in physical activity. 

On that point, participants were also asked whether they felt safe leaving their 

house, and if so what for. As Figure 11 shows, exercise was actually the most 

common answer for this, with going shopping also commonly discussed. 

Interestingly, there was also a number of participants who said that they felt safe 

when amongst nature, especially where there were not any crowds. 
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Figure 10 - Word Cloud 3: What factors influenced physical activity behaviour during the Coronavirus lockdown? 

 

 

Figure 11 - Word Cloud 4: What did participants feel safe leaving their houses to do during lockdown? 
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Exploratory Data Analysis 
 

In order to highlight areas for potential future research, some exploratory data 

analysis was conducted. Though no hypotheses were declared for these, the 

analysis entailed both causal and correlational tests, though due to the distinct lack 

of power for these exploratory tests, and lack of hypotheses, no formal conclusions 

or claims were drawn as a result of the analyses. These tests were conducted on the 

demographic data, assessing whether there were any signs of a relationship 

between these and the Mental Wellbeing of participants, as well as between these 

and the participant’s METhrs/week difference scores, and Time spent engaging in 

physical activity difference scores.  

 

Age: 

The relationship between age and the dependent variables was assessed through 

the use of Pearson’s r correlations. It was found that age significantly correlated with 

the mental wellbeing of participants during lockdown, thought this relationship was 

weak in strength, r=.293, p< .001. Age was also significantly correlated with both 

METhrs/week difference scores (though this was also weak in strength, r=.294, p< 

.001), and also time difference scores (r=.309, p< .001).  

Gender: 

Tested using independent samples t-tests, gender was found not to significantly 

effect either mental wellbeing, t(197)= -0.65, p=.90, or time difference scores, 

t(194)=1.86, p=.065. However, there was a significant difference found between 

males and females in terms of METhrs/week difference scores, t(195)=2.68, p=.008. 

Isolating Alone: 

Also assessed using an independent samples t-test, the impact of isolating alone 

was no found to have a significant effect on any of the dependent variables (Mental 

wellbeing, t(197)=1.71, p= .90; METhrs/week, t(195)=-0.63, p=.533; Time spent 

exercising, t(194)=-0.55, p=.582), though it is likely this due to the huge disparity 

between group sizes.  

Accessible Open Space: 
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The final demographic variable assessed using an independent t-test, it was found 

that having access to an open space also did not significantly effect any of the 

dependent variables (Mental wellbeing, t(197)=1.16, p= .249; METhrs/week, t(195)=-

1.38, p=.169; Time spent exercising, t(194)=-1.38, p=.170), though again, this may 

be the result of disparate sample sizes in each group.  

Type of Open Space: 

Though simply having access to an open space did not cause any significant effects, 

for those who had access, it was still of interest to see whether the type of space 

accessible had an effect. To do so, univariate one-way ANOVAs were conducted. It 

was found that the type of open space accessible had a significant effect on mental 

wellbeing, F(5,185)=3.26, p=.008, as well as METhrs/week difference scores, 

F(5,183)=2.65, p=.024 – though this was not the case for time spent exercising 

difference scores, F(5,182)=2.03, p=.076. Post-hoc testing was conducted to 

determine which types of space significantly differed from the others. Four significant 

differences were found for the type of space on mental wellbeing (Small Garden-

Large Garden; Small Garden-Other; Large Garden-Park; Park-Other), as well as four 

significant differences between types of space on METhrs/week (Small-Garden-

Woodland; Large-Garden-Woodland; Field-Woodland; Woodland-Other) and three 

were found for time spent exercising difference scores (Small-Garden-Woodland; 

Large-Garden-Woodland; Woodland-Other), these results can be found in Appendix 

10, Appendix 12 and Appendix 14 respectively 

Work Status During COVID: 

Also assessed using one-way univariate ANOVAs was the effect of participant work 

status on the dependent variables. This was found to be significant for all three 

dependent variables – Mental wellbeing: F(9,189)=2.60, p=.008, METhrs/week 

difference scores: F(9,187)=2.17, p=.026 and Time spent exercising difference 

scores: F(9,186)=2.39, p=.014. Post-hoc testing was conducted for each, to 

determine the differences between each work status, and these results can be seen 

in Appendix 9, Appendix 11 and Appendix 13 respectively.  
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Discussion 
 

The aim of the study was to investigate whether the 2020 Coronavirus pandemic 

lockdown had an effect on the physical activity habits of the public in England, and 

whether this influenced wellbeing. An important factor was whether participants 

perceived themselves to have more spare time during lockdown (as a lack of spare 

time is often given as a reason for not engaging with physical activity). Thus, the 

research also compared the effect of lockdown based on whether the participant 

perceived themselves to have more spare time during lockdown than they did pre-

COVID19 lockdown, and tracked these changes through to the period of eased 

lockdown, when non-essential shops were allowed to re-open in England 

(15/06/2020). The research collected data ascertaining to the physical activity levels 

of participants by utilising a Past-Week Modifiable Activity Questionnaire to gain data 

regarding Metabolic hours per week and total length of time spent exercising in a 

week, and also incorporated the use of fitness trackers/accelerometers (e.g., Fitbits) 

to gain information on the number of steps walked by participants in a week, as well 

as the distance travelled (km). This activity data was collected based on three time 

points: before lockdown (retrospectively), during lockdown and in the period of eased 

lockdown. Additionally, participants were asked to complete two iterations of the 

Warwick-Edinburgh Mental Wellbeing Scale, once during lockdown and once during 

the period of eased lockdown. This data was then analysed using a combination of 

MANOVAs, t-tests and correlations in order to test the hypotheses of the research. 

 

The key finding was that, as predicted, there was an increase in the time spent 

engaging in physical activity during lockdown compared to before lockdown whereby 

participants were doing an average of 87.2 minutes more exercise per week than 

they were prior to the pandemic. This increase alone is approximately 60% of the 

WHO’s recommended 150 minutes of moderate-intensity physical activity per week – 

thus greatly supplementing any other physical activity when attempting to meet the 

recommendation. This highlights how, when given the opportunity, many people do 

engage in more physical activity. Given the aforementioned vast benefits that 

physical activity has on physical (Warburton & Bredin, 2017) and mental (Ekkekakis 

et al., 2013) health, as well as cognition (Cheval et al., 2020), this is a welcome 

finding and one that warrants further investigation into exactly why this increase was 
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seen. This is especially crucial given that it is currently believed that 25% of adults 

worldwide are insufficiently active (WHO, 2018b), and within the UK, 40% are not 

meeting the recommended guidelines (British Heart Foundation, 2017).  

 

Interestingly though (and contrary to the hypotheses), there was not a statistically 

significant difference in the intensity of the physical activity (as measured by 

METhrs/week). This is likely to be because many leisure facilities (e.g., gyms, 

swimming pools) were closed and many organised sports clubs (e.g., football, rugby) 

were suspended. Therefore, unless people had access to personal equipment at 

home, for most people the options as to how they could exercise were limited (e.g., 

to walking, running and cycling). Additionally, there were no significant effects in 

relation to the data from the smart devices. One reason for this could be the 

relatively small sample sizes involved in the fitness tracker data. Whilst initial power 

analysis for this test suggested that a sample of 52 participants would be required to 

find a medium effect size (0.3; Davey et al., 2008); the final sample of step count and 

distance data were short of this, at 46 and 42 respectively after outliers or missing 

data were removed. 

 

The current results support other data collected during the lockdown period. For 

example, Garmin (2020a, 2020b) found an average decrease in daily steps by 

roughly 1000 across their fleet of accelerometers. They also found that, compared to 

the same period in 2019, there were vast increases in the number of walking-based 

workouts, indoor treadmill, cycling and cardio workouts, yoga and HIIT sessions. The 

nature of these calisthenic types of physical activity that saw a rise in popularity 

during lockdown means that they would not contribute highly to steps and distance 

figures, which also helps to explain why the accelerometer data in the present 

research found no significant differences across the time periods assessed, despite 

the significant increase in time spent exercising. Though it could be argued that to 

own a piece of Garmin technology, one is likely to be ‘fitness-minded’.  

The current study also supported research in Belgium which found that nearly 60% 

of their ‘less active’ participants demonstrated an increase in their activity levels 

during the pandemic, and over a third of ‘highly active’ individuals also increased 

their activity levels during the pandemic (Constandt et al., 2020). Similar research in 

India found a 33% decrease in energy expenditure (recorded in METmins/week) 
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during the lockdown period (Srivastav et al., 2020). Whilst these studies support the 

current findings, it is important to acknowledge that it is difficult to directly compare 

across countries because each country experienced the unprecedented 

circumstances of the pandemic differently and had difference levels of restrictions in 

place. For instance, Belgium re-opened restaurants and bars on 03/06/2020, 

allowing groups of up to 10 people to socialise, and these establishments could 

remain open until 01:00 am - whereas pubs and restaurants did not re-open until 

04/07/2020 in England, with the restriction of 6 people. 

Research by Sport England found that whilst 31% of respondents were reporting 

themselves to be doing more activity than previously, 41% of adults were reporting to 

do less activity during lockdown than they did beforehand (Sport England, 2020). 

However, researchers from the University of Edinburgh found that across the UK 

over 50% of participants were exercising more, and nearly 70% of participants were 

thinking about exercise more than usual, though it also found that nearly 40% 

believed they were exercising less often (Robertson et al., 2020). 

 

This disparity suggests that there could be other factors affecting activity levels 

during lockdown. Whilst many people were furloughed (approximately 9.6m; Clark, 

2020), 46.6% of those in employment were able to work from home (Cameron, 2020) 

and some were able continue working as normal. In addition, some people may have 

seen their caring responsibilities increased during the lockdown. Therefore, it is 

important to consider the extent to which people actually had more spare time during 

the pandemic. Indeed, the results of the current study suggest that those who 

perceived themselves to have more spare time did exercise more (on average a 

mean increase of 5.5. METhrs/week) during lockdown than before, compared to 

those who did not have more spare time during lockdown (on average a mean 

decrease of 2.5 METhrs/week). This supports the idea that a lack of spare time is a 

hugely influential potential barrier to exercise (Herazo-Beltrán et al., 2017; Strazdins 

et al., 2011). Moreover, those who believed they had more spare time during 

lockdown had an average increase over 120 minutes greater than that of those 

without the perceived increase in spare time. Despite this, when the effect of the 

perception of spare time was investigated within the objective data (steps and 

distance differences), no significant effects were found for either. Again, this 

potentially could be explained by the research being underpowered, with G*Power 
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analysis suggesting 484 participants for an independent samples t-test (Effect Size= 

0.3, Power= 0.95 and Alpha level= 0.05). 

 

The findings for the self-reported measures support previous claims that the reason 

so many do not exercise as much as the WHO recommends is due to the belief that 

they do not have enough time available to engage in physical activity. This research 

is therefore of importance, showing that when the time is deemed to be available, 

people do, indeed, use it to exercise, which has subsequent beneficial effects on 

their physical, mental and cognitive health. In this research, the increase was 

significantly 2 hours more physical activity a week, which equates to four-fifths of the 

WHO recommended guidelines. 

 

Research by Constandt et al. (2020) highlighted the likelihood of a short-lived impact 

of lockdown on physical activity habits, utilising elements of behaviourist and social-

cognitive theories, such as the impact of physical activity on self-efficacy and the 

effect of extrinsic motivations on behaviour, to explain this belief. The present study 

included a follow-up survey to examine whether physical activity habits did continue 

beyond lockdown or whether any increases in activity would only be temporary while 

lockdown occurred leading to a slight decrease in activity levels during the stage of 

‘eased lockdown’. It was believed that these activity levels during the period of eased 

lockdown would be greater than that of pre-lockdown due to the behaviour changes 

anticipated when applying the various behavioural theories discussed within the 

introduction. For instance, during the previous application of the COM-B theory, it 

was acknowledged that not only does one have to be physically and mentally 

capable of performing an activity, but the environment must also create the 

opportunity to so. In context, during lockdown many had the intrinsic capabilities 

necessary, and the furlough scheme meant that many were working for home, which 

in turn led to the extrinsic necessities also aligning and thus, the behaviour (in this 

case physical activity engagement) was possible. This behaviour change would then 

likely come under threat when those who were furloughed returned to work, and 

opportunities to exercise became less frequent; for this reason, a decrease was 

expected (in comparison to during lockdown). However, it may be that through 

repeated exercise during lockdown the individual’s cognitive affect and attitude 
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changed, whereby they began to enjoy exercise, which in turn may have increased 

their internal motivation to engage in physical activity. This would support the claims 

of many of the theories previously discussed, such as the Affective-Reflective Theory 

(Brand & Ekkekakis, 2018), which would suggest that now that the participant is 

affectively positive, following pleasurable experiences during lockdown, the 

emotional evaluation when making a decision, paired with the existing knowledge of 

the benefits of exercise, is likely to make the participant continue to engage in 

physical activity in the future. 

Due to a reduced sample of responses providing objective data, this potential 

phenomenon was assessed using only the self-reported responses from participants 

– which itself only just satisfied power analysis, as G*Power suggested a sample of 

33 (again using alpha= 0.05, power= 0.95 and effect size= 0.3). The results showed 

no statistically significant differences for the period of eased lockdown compared to 

before lockdown or during lockdown, but the time engaged in physical activity levels 

were higher during compared to before lockdown. However, no statistically 

significant differences were found for the impact of lockdown on METhrs/week 

between any of the three stages of lockdown.  

This suggests that, overall, the activity levels that had been shown to significantly 

increase during lockdown, did not differ significantly when lockdown was eased – 

despite the increased options of activities to fill any spare time, and the return to 

normal working hours work for many. This therefore suggests in part that Constandt 

et al’s (2020) suggestion of a temporary increase was only partially correct, however 

this follow-up study was conducted too soon to be able to determine whether the 

effect has been a long-lasting behaviour change.   

Something of great interest arising from the data, is the relationship between total 

length of time spent exercising and METhrs/week throughout the pandemic, which 

seemingly differ from each other. As displayed in Figure 6, though METhrs/week are 

principally determined and calculated by time, time spent exercising peaks during 

lockdown, whereas METhrs/week instead peaks during the period of eased 

lockdown. The explanation for this is simple, however the occurrence raises a vital 

question. The reason that METhrs/week do not increase in a similar fashion to the 

rise in time spent exercising is likely because lockdown put a stop to the vast 
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majority of popular physical activities, including many of those with the highest 

metabolic equivalences. Team sports such as football and rugby, which each 

possess a reasonably large metabolic equivalence per hour (7.5 and 10 METs 

respectively) were halted, and gyms, swimming pools and sports halls were all 

closed as a result of the pandemic. Consequently, many individuals’ usual methods 

of physical activity became unattainable, and were replaced with lower intensity 

activities such as walking and gardening (both 3.5 METs). Thus, despite doing the 

activities for longer, the total metabolic equivalencies were reduced (1 hour of rugby 

is metabolically equivalent to nearly 3 hours of walking). Though, the WHO 

guidelines suggest 150 minutes of moderate intensity (3-6 METs) or 75 minutes of 

vigorous intensity (>6 METs), so both walking and gardening are WHO defined to be 

of a moderate intensity. Yet the question still remains, is it better to do a large 

number of minutes of activity with little metabolic equivalence, or a shorter burst of 

activity with a high metabolic equivalency? The guidelines suggest that both are 

beneficial to our health and reaching the recommendation via either route should be 

strived for, however it is possible that this may be where the difference between 

physical inactivity and sedentary behaviour becomes important. By meeting the 

WHO recommendation, by definition one cannot be deemed to be physically 

inactive, however if this mark is met by the completion of one 75 minute bout of 

vigorous-intensity exercise each week, this leaves over 165 hours in the rest of the 

week where that same individual can behave sedentarily, and thus potentially undo 

the benefits gained from the physical activity by reintroducing the dangers of a 

sedentary lifestyle.  

 

As previously eluded to, the resulting data from the present research suggests that 

those with perceived spare time who engaged in physical activity may have 

continued to engage in a heightened level of physical activity. This finding suggests 

that for some, a behaviour change may have occurred, at least partially, so to 

encourage them to retain a higher level of physical activity, which if maintained, can 

lead to a healthier life. Ajzen’s Theory of Planned Behaviour (1991) can be applied 

within this particular scenario, and considering its three elements (affective attitude, 

social norms and perceived behavioural control) suggested explanations for the 

effects seen can be made. If the previously discussed claim is accurate, and some 

people did maintain a higher level of physical activity (compared to their levels pre-
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lockdown), it is possible that the participants’ intrinsic affective attitude became 

positive, and the social norms (which already encouraged physical activity due to the 

knowledge of the benefits) may have also been altered due to the increase in activity 

by many of the population both in England (Sport England, 2020) and worldwide 

(Constandt et al., 2020; Di Renzo et al., 2020; López-Bueno et al., 2020). With both 

of these elements now ‘in favour’ of physical activity, the final element of ‘Perceived 

Behavioural Control’ refers to whether the individual deems the task difficult – which, 

after repeatedly engaging in the activity throughout lockdown, it is likely the individual 

deems of little difficulty as they believe they have the capabilities to perform such a 

task (McCauley et al., 2004). As previously mentioned, the tasks themselves would 

also likely be of a ‘simple’ nature due to the lack of facilities available during 

lockdown. Therefore, this theory also suggests that the potential long-term effect of 

the increased physical activity during lockdown will be positive, such that many 

individuals may now do more activity each week than they did prior to lockdown.  

 

Furthermore, this lack of statistical difference between physical activity levels in 

eased-lockdown compared to during-lockdown is somewhat unsurprising when 

theories are considered as, as mentioned before, the reduced opportunities to 

engage in physical activity would have had a negative effect on exercise levels. 

However, theoretically it would be expected that some of those who did not believe 

they had more spare time during lockdown may have increased their physical activity 

levels when lockdown was eased. For example, the aforementioned ‘Rational 

Education’ approach, which suggests that people utilise information they are given to 

make decisions about their behaviour (Ekkekakis et al., 2018). Therefore, it is 

possible that while these people who did not have the perception of having more 

spare time during lockdown did know the benefits of physical activity, they potentially 

acknowledged the risk factor involved with leaving the house during a pandemic and 

were unwilling to take the risk during such circumstances. However, when lockdown 

was then eased, and the apparent risk factor was reduced, the benefits became a 

strong enough rationale to outweigh the potential negatives again, and subsequently 

the individual began to increase their activity levels again. The varying experiences 

of lockdown make it extremely difficult to apply homogenous theories to all, and is 

also likely to have had an effect on the analyses at this point, as at the eased-
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lockdown stage the individual had a lot of choice regarding their behaviours (whether 

they were willing to take the risk or remained shielding). 

 

Part of the reason that WHO emphasise the importance of physical activity, and set 

recommendations in place for doing so, is the mental health benefits that it brings, as 

previously discussed. It was hypothesised that within this research there would be a 

positive relationship between physical activity and mental wellbeing also, based on 

the existing literature (Landers & Arent, 2007; White et al., 2017). As such, the 

relationship between physical activity levels and mental wellbeing during the 

imposed lockdown was investigated. The analysis revealed that METhrs/week and 

time spent exercising during lockdown both had a statistically significant, positive 

relationship with mental wellbeing, with Pearson’s r coefficients of .273 and .258 

respectively. Though these tests are statistically significant, when interpreting them 

using Akoglu’s (2018) guide to correlation coefficients, the correlations themselves 

are considered to be ‘Weak’ within the field of psychology (Dancey & Reidy, 2011). 

The correlations for the objective accelerometer data were not statistically significant, 

with neither steps nor distance being found to have a statistically significant 

correlation with mental wellbeing, each achieving a Pearson’s r value branded weak-

to-zero in psychological terms (Dancey & Reidy, 2011). The results of these 

correlational analyses show that while there may be a relationship between the 

mental wellbeing of participants and their level of physical activity, among this 

sample the relationship was not strong. However, this research takes place at a time 

where both nationally and worldwide, mental wellbeing was extremely low (Pierce et 

al., 2020; Singh et al., 2020).  

A review of literature surrounding previous quarantine experiences (such as in China 

and Canada during the 2003 SARS outbreak and African countries quarantined 

during the Ebola outbreak in 2014) highlighted the high levels of psychological 

distress it can cause, also informing of the link between PTSD symptoms and even 

suicide (Brooks et al., 2020). International research also highlighted the increased 

level of stress, anxiety and depression experienced by individuals during the 

lockdown environment (Ozamiz-Etxebarria et al., 2020), with over a quarter of their 

sample reporting to have either depressive, anxious or stressed symptoms during 

lockdown, whilst in China, over a third reported anxiety during the pandemic (Huang 

& Zhao, 2020). This is not surprising, when it is considered that people were asked 
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to stay at home for a long period of time, heightening feelings of isolation and 

reducing social contact, which have previously been shown to negatively impact 

mental wellbeing (Cacioppo & Hawkley, 2009; Chen & Feeley, 2014). While the 

present research had the potential to compare the mental wellbeing of those living 

with others and those who lived alone, the disparity between the sample sizes meant 

it was not viable, with 92% of the sample living with others during the pandemic. 

Research conducted on the same time frame did find that those who were doing 

much less physical activity than they did pre-lockdown experienced a greater 

‘Negative Mood Score’ than those whose physical activity habits stayed the same or 

improved (Ingram et al., 2020). It has also been considered that technology has 

developed since the prior lockdown experiences that have been published (e.g., 

SARS and Ebola), and within this pandemic, individuals also had the element of 

‘Fake News’ to contend with, which may have had the potential to add to the levels 

of negative mood symptoms (Sun et al., 2020). With all this considered, it should be 

acknowledged that the lockdown situation potentially caused confounding influences 

that far outweighed any potential impact that physical activity levels may have had. 

This can, however, be seen as further evidence of the potential strength of the 

relationship between physical activity and mental health, as if a significant positive 

effect can be found whilst the world’s circumstances are bleak, then it is perhaps no 

wonder that in times before lockdown the relationship had been found to have a 

Pearson’s correlation coefficient above 0.5 (Harris, 2018).  

 

Within the follow-up survey, participants were asked whether they felt that they 

exercised an appropriate amount in a typical week. Based on their response, 

participants were then either asked what the key barriers were that were preventing 

it, or the influences that encourage them to exercise. The responses to these 

questions were then analysed such that the frequency in which words/phrases were 

mentioned, a word cloud was created, summarising the nucleus of the responses. 

The first of these regarded what factors were important in motivating those who felt 

they exercised amply each week (Figure 8). The responses shown within this word 

cloud further correspond with the behaviourist and social cognitive theories, 

particularly that of the Rational Education approach which suggested that the biggest 

influence when changing a behaviour in the long term is the acknowledgement of an 

overarching benefit where ‘the pros’ outweigh ‘the cons’ (such as the belief of 
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improved physical and mental health). It also fits naturally with Ajzen’s Theory of 

Planned Behaviour (1991), as the common responses include a positive affective 

attitude (Enjoyment), social norms/societal pressure and a level of ease may be 

assumed due to the enjoyment and positive mental health aspects, as failure has 

been linked to lower mental wellbeing (McMichael & Hetzel, 1975).  

The word-cloud produced regarding the factors preventing people do what they 

perceive to be ample physical activity (Figure 9) also mimics that of the existing 

literature and the statistical findings of the current study, with external factors 

culminating in a lack of spare time being the most common barrier, as found in prior 

research (Herazo-Beltrán et al., 2017; Lawton et al., 2006; Strazdins et al., 2011). 

The responses in this word-cloud are seemingly very common across time and 

globally, with a lack of spare time, motivation and tiredness having been seen to be 

perceived barriers in a multitude of research (Arango et al., 2011; Herazo-Beltrán et 

al., 2017).  

 

The responses to the final question asked of participants during the follow-up study – 

‘If you believe that your exercise habits did change during lockdown, please detail 

the factors that contributed to why this change occurred’ also seems to reinforce this 

argument (Figure 10). However, as this question enabled participants to respond 

with both positive or negative influences, this was displayed with positive influences 

shown in colour, and negative factors in greyscale (and upside down). The word-

cloud clearly shows that the overarching, subjective theme of the factors that 

influenced physical activity habits during lockdown was the perception of having the 

time to do so. As with the previous word-cloud (Figure 9), it is clear that participants 

felt that they were able to engage in physical activity when they felt they had the 

time. This theme was not only the most frequent positive influence, but also strongly 

linked to the most frequent negative factor, ‘Work Commitment’. Subjectively 

speaking, it is inferred that the reason why work commitment negatively impacted 

the participant’s ability to engage in physical activity is that these commitments used 

a large amount of their time, leaving them only time to complete the ‘necessary’ 

tasks required for day-to-day life. This therefore further supports the conclusions 

drawn from the previous word-clouds, emphasising the idea highlighted by previous 

literature, that a lack of spare time is one of the most common justifications for low 

physical activity engagement (Herazo-Beltrán et al., 2017).  
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Another popular theme of interest within the word-cloud is the idea that regular 

physical activity gave participants a sense of routine during the lockdown period. As 

discussed within the introduction, humans have an innate need for a sense of 

purpose and meaning in life, as has previously been highlighted in literature 

(Maslow, 1968), and that the perception of having such meaning benefits us vastly – 

physically, mentally and socially. One of the ways we often achieve this ‘purpose’ is 

by having a sense of routine (Bond & Feather, 1988; Martela & Steger, 2016), which 

is strongly associated with a positive mental wellbeing (Heintzelman & King, 2019) 

and a sense of comfort (Avni-Babad, 2011). Therefore, it could be argued that it was 

a natural, innate, nonconscious decision that participants found a way to gain a 

sense of routine and purpose, in order to attempt to boost one’s own mental 

wellbeing, at a time where ‘mental health in the UK had deteriorated’ (Pierce et al., 

2020), and 30% of the UK’s workforce were furloughed (HM Treasury, 2020), and so 

did not have any form of shift routine. 

 

The common factor of ‘safety’ as a negative influence on physical activity habits was 

not surprising either, considering the follow-up survey also collected data regarding 

the participant’s opinions about their safety. When asked ‘In the present moment, do 

you feel safe leaving your home?’, over two thirds said they did, with only one 

participant saying they did not and the remainder electing for the response ‘only for 

certain things’. Those who selected this option were then also asked for more detail 

and what exactly it was that they felt safe doing during this time - the results of which 

are demonstrated in Figure 11. As the figure shows, the most common reasons that 

participants gave for leaving the house, despite not feeling completely safe were to 

exercise, to be outdoors and experience nature and also to go grocery shopping, 

which could perhaps be seen as a necessity as opposed to something that felt safe. 

The influence that nature had on people, whereby they felt safe experiencing this 

during lockdown corresponds to the existing literature, where the outdoors has been 

said to be something of a therapeutic safe-haven (Berger & Lahad, 2010), and has 

also been tipped to play a part in our recovery from the COVID19 pandemic (RSPB, 

2020; Stonebridge, 2020). Direct contact with nature is believed to elicit feelings of 

self-connection and enabling internal coping resources (Berger & Lahad, 2010; 

Hartig & Mang, 1991; Naor & Mayseless, 2020). This is the principal behind nature 
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therapy, which focuses on utilising nature’s healing powers in a therapeutic setting 

(Berger & McLeod, 2006). This also fits with the Attention Restoration approach 

(Kaplan, 1995), which suggests that when people have a lot to process mentally, it is 

beneficial for them to spend time with nature as it can rejuvenate attentional 

processes (Kaplan, 1995) and reduce stress (Ulrich et al., 1991). The influence of 

exercise on health forms much of the rationale to this present research, and there is 

a wealth of research on the matter (Warburton & Bredin, 2017).  

 

 

Limitations: 
 

The aim of the study was principally to investigate the effect that the 2020 COVID19 

UK government enforced lockdown had on physical activity habits within England, 

and the corresponding relationship of the activity levels with mental wellbeing. 

The research also had limitations. Despite meeting the G*Power suggested sample 

sizes for a number of tests, the overall sample size was considerably smaller than 

other studies regarding lockdown, such as Pierce et al. (2020) whose research for 

‘The Lancet’ regarding mental wellbeing during lockdown had a sample of over 

50,000 participants. The reduced sample size in this present research led to issues 

of normality, which means that certain aspects of the data must be treated with 

caution - it is also possible that more data may have led to a more representative 

sample where statistically significant findings could have possibly been found. It is 

commonly found that larger the sample, the more representative it is of the 

population, and thus normal distribution is found more often amongst larger samples 

(Krithikadatta, 2014). Though, as previously explained, there is a published belief 

that normality violations can be ignored completely when the sample has over 100 

participants (Altman & Bland, 1995), and as such this sample should be deemed to 

be representative. 

The present study also asked those with accelerometers (such as Fitbits) to provide 

the objective data collected by these. Accelerometers have previously been used in 

research for the same purpose, taking advantage of the ability to quantify activity 

levels (Van Cauwenberghe et al., 2011). While this was done so that objective data 

could be analysed as well as subjective self-reported data, the prevalence of 
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accelerometer data amongst the sample was lower than expected, and when outliers 

were removed, the respective sample sizes for the Steps and Distance travelled 

variables were small (<50), and so it cannot be certain that these were a sample 

distinctly representative of the total, larger sample, nor population, and they may 

have been some of the less active participants, thus the lack of significant increase, 

or indeed some of the most active, who maintained a high level of activity, and so did 

not register dramatic differences. 

 

The issue of sample size was particularly problematic for the follow up study. 

Participants were not required to but were given the option to provide a contact email 

address so that they could receive a link to a follow-up survey, of which less than 

50% of the initial sample did. There was then a poor response rate of 35% of that 

reduced sample, meaning that analyses regarding the follow up was conducted on 

less than 50 participants (~17% of original sample). When exclusions were made, 

the sample was reduced to just 33, with less than a third of these having access to 

(or providing) accelerometer data for their activity. This meant that some tests 

became unviable, as the comparison for objective data between the spare time 

responses in the follow-up survey would have compared 4 and 6 people, which 

would not have produced any meaningful results, and only having 10 people meant 

that MANOVAs were also not viable, so assessing the effect of all three stages of 

lockdown on steps and distance data was not possible. The self-reported data did, 

however, satisfy the sample size calculated during power analysis, and so the 

respective tests were deemed viable. It is possible that part of the reason for this 

drop off in numbers at this follow up stage is that many participants had returned to 

work (including many of those in the education, retail and hospitality sectors) and so 

no longer had the ‘spare time’ to partake in the survey, as well as exercising and 

completing their necessary day-to-day tasks. This may be a limitation of social media 

based research recruitment, as it is possible that this was better suited to the 

lockdown situation where people may have been more likely to be at home than they 

would be in their usual life.  

 

A further limitation, is the nature of survey-based research. Due to the self-

administered completion of the questionnaires, the process becomes open to validity 

issues such as social desirability bias (Latkin et al., 2017). This bias is especially 



66 
 

prevalent when the topic of conversation can cause embarrassment or effect the 

participant’s positive self-concept (Paulhus, 1984; Tourangeau & Yan, 2007). This is 

the case within the present research, as participants are likely to be aware that 

physical activity is beneficial for their health, and so admitting to low levels (at either 

the pre-lockdown or during-lockdown stage) may cause embarrassment and make 

the participant feel negative about themselves. The same could be said for mental 

wellbeing, as if participants realise that they aren’t scoring positively during the scale, 

they may begin to question their wellbeing and this could lead to feelings of 

negativity (Labott et al., 2013). However, the potential for bias influencing the 

questionnaire responses was attempted to be minimised through the collection of the 

objective data.  

 

Additionally, for the pre-lockdown measures, participants were asked to report 

retrospective physical activity level data as well as their current level, so there are 

potential issues around the accuracy of this. This is where inaccuracies as a result of 

social desirability bias may have been most prevalent, though it would also be 

possible that people may have simply forgotten, as not all physical activity is 

structured, organised exercise and so people may not accurately remember the 

exact durations of their recreational activity. Due to the nature of the study, this could 

not be avoided, but the issue of social desirability was reduced by asking the 

questions online anonymously rather than face-to-face (Larson, 2019). Additionally, 

the questions asked participants to reflect on an average week in February (which 

would have been the most recent time before the pandemic began to seriously 

impact lifestyles and opportunities) rather than for specifics within any particular 

week. The change from interview to questionnaire for the PWMAQ, though approved 

by the creator (Pettee-Gabriel, Personal Correspondence, 2020) may also have 

presented issues in terms of understanding of the questions. 

 

One final limitation that should also be considered is that the premise of ‘spare time’ 

is a very subjective thought, and participants were not given a definition before 

participation. There is no easy way to define ‘spare time’ objectively, and with the 

varying tasks that each individual must complete each day, it cannot be simply 

summarised. It has previously been acknowledged that the notion of spare time has 

many different sub-categories (Mingo & Montecolle, 2014). Therefore, what some 
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consider to be ‘spare time’ others may not - for example, some may include physical 

activity in their daily plans, and not see the time they are exercising as ‘spare time’, 

potentially believing that it is an essential part of their day. This lack of clear 

definition and inherent subjectivity means that the elements of the study where spare 

time features may be inaccurate at the core, due to participant’s differing 

perceptions. Due to this subjectivity, it is noted that it may have been prudent to 

provide participants with a definition for this research, so that the notion of spare time 

was being judged equally by all, subsequently eliminating the element of doubt in 

these results due to the potential subjectivity. It is also noted that this research did 

not assess the behaviour of those who found they had less spare-time during the 

lockdown circumstances, and doing so may have led to more complete conclusions 

being drawn.  

 

Implications and Contribution to Knowledge: 
 

This research has shown that when given the chance individuals are likely to 

increase their physical activity levels if they perceive themselves to have an increase 

in available spare time. This suggests that in order to tackle the increasingly 

important endemics of obesity and deteriorating mental health, it may become 

beneficial for action whereby individual’s lunch breaks are extended to become 

‘exercise hours’, so that routine regular exercise can be introduced nationally- as has 

been done at companies such as ‘Total Wellness’ in the US (Kohll, 2019). This could 

therefore benefit the physical and mental health of workers, but also improve 

efficiency and quality of their work (Puig-Ribera et al., 2015) – therefore suggesting 

that although it involves more time away from the desk, it may also benefit the 

business. This would also break up the time spent sedentarily in a working day, 

which long bouts of is known to be degrading to health (Chau et al., 2013). Knowing 

the dangers of a sedentary lifestyle, as well as the benefits of an active one, having 

an improved general health of the workforce could arguably benefit the workplace as 

it may mean less members of staff having to take time off for ill-health during the 

year (Orchard, 2015). This could in turn benefit the economy also, due to the 

potential for increased productivity, and less necessary spending on health care. By 

having designated time to exercise, it would potentially rule out the need for people 
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to find spare time so that they may increase their physical activity levels. An 

alternative to this would be for a reduction in weekly working hours, such that 

perhaps two or three days a week, workplaces closed an hour early, creating 

potentially 180 minutes of time that could be used for exercise each week (thus 

meeting the physical activity guidelines set by WHO. Perhaps better still would be 30 

minutes every day of the typical working week (Monday-Friday), so that 150 minutes 

are made ‘spare’, and also spreads the time out further, reducing the potential for 

total sedentary days. It would also be worthwhile if companies participated in a 

workplace based physical activity intervention, such as Step Count Challenge (Paths 

for All, 2020), to encourage their workers to do more physical activity. If workplaces 

can be targeted to allow for this, it can help to reach and potentially aid the health of 

the roughly 75% of Britons in employment (Office for National Statistics, 2020b), 

which is a significant proportion of the population. 

The research also suggests that even in times of strife and constant negativity, as 

comes with events like a pandemic and the experience of a lockdown situation, 

physical activity was still able to have a statistically significant positive effect on 

mental wellbeing, therefore more should be done to prescribe everybody with 

physical activity and increase activity levels nationally, in a bid to confront the 

increase in cases of mental health issues in recent years.  

 

Further Work: 
 

Before any implications can be put into practice, there would need to be further work 

on the topic. Though the study entailed a follow-up survey in an attempt to track the 

physical activity habits over numerous time-points, the pandemic was still ongoing, 

and so effects may have still been taking place that would cease upon a return to 

‘normality’. Therefore, without further research it would not be possible to determine 

whether lockdown had a long-lasting impact on the physical activity behaviours of 

individuals. Until this research has been conducted, when all restrictions have been 

eased, a potential vaccine has been released and ‘normality’ has resumed, it cannot 

be determined for definite whether lockdown may have positively impacted a number 

of the population; such that some individuals have developed, and maintained, a 

long-lasting increase in physical activity levels as a result of the government-
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enforced lockdown - as has been suggested with the help of psychological theories, 

or whether the results would mimic those of the many failed ‘interventions’ discussed 

by Muller-Reimenschneider et al (2008). It also remains to be seen whether these 

results and trends are truly representative of the population, and whether with a 

greater sample size, the results of this research would have stayed the same – 

though this would not now be possible without another lockdown situation of similar 

intensity.  

 

The relationship between physical activity levels and mental wellbeing has been 

shown on numerous occasions, with a wealth of research to support it, thus it may 

be interesting to see if the relationship continues, and returns to the previously found 

correlation strength (as opposed to the understandable weakened correlation 

strength in the present research) upon the ending of the pandemic, when the many 

confounds of lockdown are likely to have ceased. Similarly, it may be prudent to 

follow up on the manifest content analysis element of the research by conducting 

interviews, or some form of qualitative research, in order to gain a deeper insight into 

people’s experiences of lockdown, in regards to physical activity and mental 

wellbeing. Research further exploring the relationship between physical activity and 

wellbeing should be conducted in multiple settings, including care homes for the 

elderly and also schools. However, the idea of exercising within a care-home may 

also benefit from the use of technology, to trigger familiar feelings of happiness in 

virtual settings for those that use it. For instance, the work of the ‘Motion’ project by 

Enactus, who installed video call technologies into care homes during the pandemic 

so that they could continue their exercise sessions, even though external visitors 

were not allowed into the facility. This was believed to greatly benefit the welfare of 

the residents during the difficult time (Motion, 2021). Additionally, technology has 

been seen to assist with dementia in care home patients (Bartle & Behrens, 2016), 

as well as Virtual Reality technology being seen to increase physical activity 

motivation and enjoyment in these settings (Bruun-Pedersen et al., 2016). There is 

also a growing body of research to suggest that those who are most at risk of falling 

may benefit from supervised Virtual Reality based exercise (Kaminska et al., 2018). 

 

Furthermore, additional research is required on the factor of perceived spare time. 

This research shows that within the unprecedented context of lockdown, those with 
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the perception of more spare time exercised for a greater length of time. However, 

research is required to see if when everything is ‘back to normal’ (and individuals 

have more freedom, and have returned to their usual routine) the effect is still 

present. If so, it may be beneficial to put more emphasis on the potential that ‘activity 

hours’ within a workplace can have on health, and whether people do use that time 

to exercise, or whether (as suggested in Bice et al. (2016)) people feel as though 

something else is a better use of their time, and exercise was only carried out during 

lockdown due to boredom, and a lack of other possible activities. Should the effect of 

spare time on physical activity persist in further research, this is potentially an 

avenue that should be further investigated amongst groups vulnerable to physical or 

mental disease.  

 

However, these findings are actually potentially applicable to every setting, as it 

shows that if an individual creates some spare time in their week (subsequently 

opening the ‘Opportunity gate’), they are more likely to do more physical activity, and 

with this increased physical activity, an abundance of research shows the positive 

health effects that this can lead to (Warburton & Bredin, 2017; Schuch et al., 2018). 

Though, as discussed within the introduction, this is not something that many are 

motivated to do without external influence, and so it may be that we need to begin 

encouraging those with influential power to begin suggesting this. Additionally, it is 

possible that people would like to be able to have more spare time to exercise, but 

cannot due to other responsibilities, so it may that institutional changes are required 

that emphasise the importance of exercise, and some form of aid may be required. 

For example, at Governmental level, it may be that a reform can occur so to change 

the nationwide structure of the school week, perhaps using shorter lessons, with 

more frequent exercise breaks, as well as adding an extra opportunity for Physical 

Education, to get young people moving, and make physical activity a part of their 

routine from an early age. It has also been suggested that the working week should 

be changed to four days in duration, instead of five, in order to allow individuals to 

have more free time. This idea gained popularity even before the lockdown, with 

many companies implementing it on a trial basis. For instance, Microsoft Japan were 

one of these companies, and stated that work productivity increased by 40%, and 

electricity costs were reduced by 23% (Microsoft Japan, 2019; Kleinman, 2019). It 

may also be possible that more emphasis can be put on work around doctors 
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prescribing exercise, and the ‘Moving Medicine’ programme discussed previously - 

whether this be individual or group therapy, in the form of subsidised gym 

memberships or simply wider sharing of the exercise resources already available on 

the NHS website (NHS, 2019). There is also the Couch to 5k scheme, which is a free 

running programme designed for beginners to progressively introduce a greater level 

of physical activity to individuals schedules. 

 

On the subject of spare time, it may be prudent to further investigate the beliefs of 

participants, and try to understand how people define spare time, to see whether on 

the most part, physical activity is something most do in spare time, or deem 

essential. Once this subjectivity question has been answered, more implications can 

be made from the results of this research.  

 

Another thought that is worthy of consideration, that arose within the manifest 

content analysis and is in keeping with the COM-B model is the effect that the time of 

year had on results. Lockdown began in March 2020, and was eased in July 2020, 

and thus this research took place during Spring/Summer, with more daylight hours, 

warmth and sunshine than would be expected had it occurred over the Winter 

months. The impact of the weather and the time of year should not be 

underappreciated, and research should be conducted to compare both the general 

physical activity level differences and also mental wellbeing between the seasons. It 

has previously been highlighted that the period of darker, colder nights during 

autumn and winter is often associated with lower mental wellbeing, a phenomenon 

now recognised by the NHS as Seasonal Affective Disorder. Whilst not fully 

understood, it is believed that the lack of sunlight can cause issues with the 

hypothalamus, leading to issues with sleep, appetite and mood due to fluctuating 

production of melatonin and serotonin (NHS, 2018). For this reason, it may be 

interesting for future research to explore whether those who engage in greater levels 

of physical activity during winter experience less signs of Seasonal Affective 

Disorder, further regimenting the relationship between physical activity and mental 

wellbeing. Additionally, autumn and winter are associated with darker nights coming 

in earlier, which may coincide with people’s leisure time, such that the hours that 

have daylight are also the hours they spend in work, and then when they finish it is 

getting dark outside. This may impact the level of physical activity itself, as certain 



72 
 

sports (such as golf) require daylight in order to be played, but also it is possible that 

people do not feel safe exercising at night when it is dark. A study conducted by 

Nuffield Health and YouGov in late 2020 found that almost 75% of women are 

scared to exercise at night during the winter months, a viewpoint also shared by 

nearly a third of males (Nuffield Health, 2020). 

Finally, the exploratory data analysis suggested that work status had a significant 

effect on both METhrs/week and time spent exercising difference scores, and also 

mental wellbeing. However, this was underpowered, and no official hypotheses were 

declared, and thus no formal conclusions should be taken, but the results suggest 

that this may be worth further research, as if it found that those who work less hours 

have greater levels of physical activity, and greater mental wellbeing, this may be 

further evidence to support the movement for a four-day working week. Previous 

research from USA and Sweden found there to be a relationship between occupation 

status and physical activity levels, finding that those who had an active job, also 

spent less overall time being sedentary (Kwak et al., 2015), which suggests that 

perhaps research should be conducted to conducted to quantify by active or 

sedentary occupation type, as well as full-time, part time and suchlike that was 

included in the present study. 

  

Conclusions: 
 

The research has shown that many are willing to increase their physical activity 

levels, however until the lockdown period had not had the motivating impetus, nor 

the spare time to do so. The combination of having perceived spare time and 

lockdown circumstances (meaning that exercise was one of the only possible 

activities) led many to increase their physical activity levels. This seemingly instilled 

the foundations of a behaviour change, as follow-up data showed that even when 

many were back to work and other activities were possible, the time participants 

spent engaging in physical activity was higher than pre-lockdown, and the difference 

between during-lockdown and eased-lockdown had not differed significantly. Though 

it must be noted that there was also no significant difference between pre-lockdown 

and eased lockdown, suggesting that the impact of ‘normality’ did reduce the 

statistical impact that lockdown had on physical activity. The follow up data also 



73 
 

showed that metabolic equivalence was beginning to increase, despite many sports 

still being unavailable at grassroots level at that time.  

 

Crucially, the findings of this research also support the previous claims that a lack of 

spare time is one of the largest barriers to exercise, clearly showing that when spare 

time is available, physical activity levels do increase, which though is often 

subjectively/qualitatively claimed, is rarely if ever studied quantifiably – though when 

this quantitative investigation was made possible (due to the lockdown 

circumstances), the result of the present research showed a two hour increase in 

physical activity among those who felt that they had more spare time. 

As well as this, the research demonstrated an important finding that even in times of 

extreme negativity, where national mental health was extremely low and depression, 

anxiety and stress symptoms were prominent, higher physical activity levels 

(METhrs/week and Time spent exercising) were still statistically correlated with 

higher mental wellbeing scores during lockdown - reiterating the need to exercise not 

only in order to benefit our physical health, but also our mental health. 

 

To contextualise these findings amongst the aforementioned theories of motivation, it 

is clear that those explanations of behaviour which do not allow for the consideration 

of environmental factors are not best-suited in the context of physical activity 

motivation, arguably failing to encapsulate the vast factors that can influence an 

individual’s motivation. The results of the present paper show that the factor of 

perceived spare time is crucial in the motivation to exercise, and that elements such 

as safety and resource availability must also be considered. Therefore, theories such 

as the COM-B model of motivation should be routinely used, due to its 

acknowledgement of environmental factors often contributing to why an individual 

may or may not exercise – as opposed to dual-process theories, which, though can 

be effectively used when evaluating some behaviours, are not well suited to physical 

activity. 

 

This study therefore contributes to the existing body of knowledge by providing 

statistical evidence that during a global pandemic the population may make use of 

the situation to engage in more physical activity than usual, especially so in the 

presence of the perception of having more spare time. Subsequently, in doing this, 
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they are also likely to improve their mental health and wellbeing in doing so. These 

findings may be of interest to organisations and government sectors interested in the 

areas of both health, health psychology and sport, especially in the coming months 

and years, where restrictions may be frequently imposed and there is a potential for 

further periods of lockdown.  
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Appendix 1: Participant Information Sheet 
 

 

Name of Principal Investigator: 

Sam Warne 

Title of Research: 

Active Lockdown: Exploring the effect of Government enforced lockdown on physical 
activity habits and the corresponding relationship with wellbeing. 

Aim of research: 

You are being asked to participate in a study exploring physical activity levels and 
mental wellbeing during the 2020 Coronavirus pandemic Government enforced 
lockdown. 

Description of procedure: 

You will be asked to complete a series of demographic based questions, upon 
completion of which, you will be asked to answer a number of questions about your 
wellbeing. Please answer these based on your current mood, thoughts and feelings. 

You will then be asked to complete another questionnaire, where you’ll be asked to input 
any physical activity that you have done for 10 minutes or more at a time, as well as how 
long for (you do not need to have done the activity on more than one day, as long as you 
have done it at least once for 10 minutes or more). Please first do this as a reflection, 
based on an average week before the coronavirus pandemic. 

After this, you'll be asked whether you own an activity tracker such as a Fitbit, Apple 
Watch or Garmin Watch. Those that do will take Path A through the survey, with the 
addition of a couple more questions. If possible, and Path A is taken, you’ll then be 
asked to input 3 pieces of data – Number of Steps, Total Distance and Number of Active 
Hours, which are accessible via the related app or profile. Please also base this on an 
average pre-Coronavirus week – ideally the same week as discussed beforehand. 
Those who do not own such technology are still eligible to participate, and will take Path 
B through the study, skipping these data input questions. 

At this point, you will be asked to do the same task again, however this time based on 
an average week during the coronavirus pandemic. As before, please note any activity 
that you have done for 10 minutes or more. 

For those on Path A, you’ll once again be asked for the Number of Steps, Total Distance 
and Number of Active Hours, this time based on an average week during the 
Coronavirus pandemic lockdown. 

The final stage will be a simple question asking about your physical activity habit 
aspirations after the lockdown is lifted. Upon completion of this, the research is 
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complete, and you will see the final debrief form, where you will be invited to volunteer 
for a potential follow-up study – this is optional. 

 Description of risks: 

Research such as this has been conducted worldwide with no known negative effects 
however if you feel that talking around self-reflections and discussion of your personal 
habits, physical activity levels and mental wellbeing may result in negative outcomes 
then please do not take part. If you do feel any ill-effects as a result of your participation, 
then you can contact the support services provided in the debrief form at the end of the 
study. You can also contact your GP.  Please note, you can also stop participating at 
any time by simply closing the window. 

 Data collection and storage: 

The data collected from yourself includes a score from your responses to the wellbeing 
questions, as well as scores from the activity data provided (both by questionnaire and 
activity tracker. All data collected is completely anonymous and your data will be 
allocated a unique identifier in the format ABC123, created using the first three letters of 
your mother’s maiden name and the first three digits of your Date of Birth (This will be 
created on an upcoming page). No name or contact details will be taken, and your data 
isn’t trackable back to yourself once collected, unless you opt to leave your email 
address for contact regarding future research. 

The data is due to be stored in a password-locked computer, and will be kept until 31st 
September 2021. In line with BPS Ethical Guidelines, you are reminded that you are free 
to withdraw from the research, by contacting the email address provided, at any time 
until the given date on the debrief form. If you do choose to withdraw, any data collected 
from yourself will be destroyed. 

 Contact information: 

If you have any questions regarding the research, please contact the researcher, Sam 
Warne, in the first instance  

If you have questions you wish to ask to someone other than the researcher, please 
contact Dr Steven Baker , or the chair of the University of 
Gloucestershire Research Ethics Panel, Dr Rachel Sumner  

This research has been approved by the Psychological Sciences Research Ethics 
Panel, and adheres to British Psychological Society guidelines also. 

To read more about the university privacy policy for research participants please follow 
this link: https://www.glos.ac.uk/docs/download/Privacy-notices/Research-Participants-
Privacy-Notice.pdf 

  

Advice: When participating in this research, open the link in a Chrome/Safari tab, not 
as a pop-up on a secondary app. This helps to make it easier to access activity tracker 
data, and means answered questions may not be lost in case of an accident. 
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Appendix 2: Participant Consent Form 
 

Consent Form 

Active Lockdown: Exploring the effect of Government enforced lockdown on physical 
activity habits and the corresponding relationship with wellbeing 

 This study is investigating the influence of the 2020 COVID-19 pandemic Government 
enforced lockdown on physical activity levels and mental wellbeing. 

Your data will be stored anonymously, although should you choose to provide your email 
address for contact regarding follow-up research, this will also be stored with your data.  To 
enable the retrieval of your data should you wish to withdraw, we will provide a unique 
identifier that will be used to label materials relating to your participation in this 
study.  You will need to provide your identifier should you wish to withdraw from the study, 
which you can do so via email within two weeks of your participation. Any requests to 
withdraw data after this time may not be actionable as the data may already have been 
entered for analysis. Your (anonymized) data will be used as part of a wider research 
project which will be written up for publication in academic journals – your contact email 
address will not be publicised, and will be permanently deleted after any correspondence.  

 Should you wish to contact anyone about this research, please contact Sam Warne 
(Researcher) on  in the first instance, or the research 
supervisor (Dr Steve Baker; ) or the ethics chair (Dr Rachel 
Sumner; ) 

 Please tick the boxes to acknowledge that you agree to the statements below:  

• I have read the information sheet provided and understand what I am required to do in 
order to take part in this study. 

• I have been advised of my rights as a participant and understand that I can withdraw my 
data from this research project at any time up to two weeks after my participation. 

• I have had the opportunity to ask questions before consenting to participant in the study and 
am satisfied with the information provided either through the information sheet, or from 
adequately answered questions to the researcher. 

• I confirm that I am over 18 years old; that I consent to allow the answers I provided to be 
included in the analysis and reporting of the study, including potential publication; and that 
there is no reason why I consider myself unable to take part 

• By checking this box, I am consenting to taking part in the research and am confirming that I 
understand all of the above-mentioned ethical rights. 
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Appendix 3: Participant Unique Identifier Formulation 
 

 

Using the space below, please create your unique identifier.  

To do this, you are asked to use the first three letters of your mother's maiden name, 
followed by the first three digits of your date of birth (in the format DD/MM), to create an 
identifier in the format ABC123. For example, if your mother's maiden name was Smith, 
and your birthday was April 27th, your identifier should read SMI270. 

Please enter your unique identifier in the space below:  
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Appendix 4: List of Demographic Questions 
 

• Age 
• Gender 
• Work Status Pre-Covid19 
• Work Status During-COVID19 
• Are you isolating alone during lockdown? 

o Including yourself, how many are living in your household during lockdown? 
o Are you exercising alone during the COVID19 lockdown? 

• Do you have access to an open space during lockdown? 
o Which of the following best describes this space? 

• Do you have Carer responsibilities during lockdown? 
• Do you feel as though you have more spare time during COVID19 lockdown than you 

did before? 
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Appendix 5: Warwick-Edinburgh Mental Wellbeing Scale 
 

*All statements rated using a 5-point Likert Scale, where: 1 = None of the time / 2 = Rarely / 3 = 
Some of the time / 4 = Often / 5 = All of the Time * 

 

- I've been feeling optimistic about the future 
- I've been feeling useful 
- I've been feeling relaxed 
- I've been feeling interested in other people 
- I've had energy to spare 
- I've been dealing with problems well 
- I've been thinking clearly 
- I've been feeling good about myself 
- I've been feeling close to other people 
- I've been feeling confident  
- I've been able to make up my own mind about things 
- I've been feeling loved 
- I've been interested in new things 
- I've been feeling cheerful 
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Appendix 6: Past-Week Modifiable Activity Questionnaire 
 

Activity Total # Minutes per Day 
 

SU
N

 

M
O

N
 

TU
E 

W
ED

 

TH
U R
 

FR
I 

SA
T 

 Aerobic Dance/Step Aerobics        
 American Football        
 Badminton        
 Basketball        
 Bicycling (indoor, outdoor)        
 Bowling        
 Calisthenics/Toning Exercises        
 Cricket        
 Dancing (square, line, ballroom)        
 Elliptical Trainer        
 Fencing        
 Fishing        
 Football        
 Gardening        
 Golf        
 Gymnastics        
 Hiking        
 Horse Riding        
 Jogging (outdoor, indoor)        
 Jumping Rope        
 Martial Arts (karate, judo)        
 Pilates        
 Rock Climbing        
 Rounders        
 Rugby        
 Scuba Diving        
 Skating (roller, ice, blading)        
 Skiing        
 Squash        
 Stairmaster        
 Strength/Weight Training        
 Swimming (laps, snorkeling)        
 Tai Chi        
 Tennis        
 Volleyball        
 Walking for Exercise (outdoor, indoor, treadmill)        
 Water Aerobics        
 Yoga        
 Other _____________________        

 

 

 



103 
 

Appendix 7: Questionnaire Structure 
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Appendix 8: SPSS Output 
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Appendix 9:  A Table demonstrating the significances of the tests of 

differences between Work Statuses and their impact on Mental Wellbeing 
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Full-time (WfH) .214         

Part-time .010* .068        

Part-time (WfH) .221 .027* .001*       

Part-Time     
(Covid Related 
Reduced Hours) 

.228 .042* .003* .876      

Student .044* .380 .219 .005* .011*     

Retired .196 .057 .005* .626 .733 .022*    

Unemployed .196 .587 .332 .041* .047* .993 .036*   

Other .385 .914 .188 .097 .100 .664 .092 .735  

Furloughed .344 .846 .060 .052 .069 .324 .078 .519 .820 

 * - p≤.05  
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Appendix 10:  A Table demonstrating the significances of the tests of 

differences between types of accessible Open Spaces and their impact on 

Mental Wellbeing 
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Large Garden .002*     

Park .313 .014*    

Field .751 .089 .282   

Woodland .381 .354 .156 .624  

Other .030* .306 .016* .067 .151 

* - p≤.05 
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Appendix 11:  A Table demonstrating the significances of the tests of 
differences between Work Statuses and their impact on METhrs/week 
difference scores 
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Full-time (WfH) .088         

Part-time .289 .030*        

Part-time (WfH) .059 .542 .019*       

Part-Time      
(Covid Related 
Reduced Hours) 

.174 .492 .054 .836      

Student .340 .492 .092 .264 .476     

Retired .071 .318 .024* .567 .492 .187    

Unemployed .623 .573 .222 .353 .508 .900 .223   

Other .001* .026* .001* .124 .115 .010* .532 .030*  

Furloughed .467 .398 .128 .217 .410 .855 .162 1.000 .008* 

* - p≤.05 
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Appendix 12:  A Table demonstrating the significances of the tests of 

differences between types of accessible Open Spaces and their impact on 

METhrs/week difference scores 
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Park .877 .571    

Field .262 .911 .567   

Woodland .011* .001* .064 .004*  

Other .347 .704 .497 .769 .025* 

* - p≤.05 
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Appendix 13:  A Table demonstrating the significances of the tests of 
differences between Work Statuses and their impact on time spent engaging 
in physical activity difference scores 
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Full-time (WfH) .214         

Part-time .010* .068        

Part-time (WfH) .221 .027* .001*       

Part-Time     
(Covid Related 
Reduced Hours) 

.228 .042* .003* .876      

Student .044* .380 .219 .005* .011*     

Retired .196 .057 .005* .626 .733 .022*    

Unemployed .196 .587 .332 .041* .047* .993 .036*   

Other .385 .914 .188 .097 .100 .664 .092 .735  

Furloughed .344 .846 .060 .052 .069 .324 .078 .519 .820 

* - p≤.05 
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Appendix 14:  A Table demonstrating the significances of the tests of 

differences between types of accessible Open Spaces and their impact on 

time spent engaging in physical activity difference scores 
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Woodland .031* .003* .107 .087  

Other .323 .670 .484. .363 .039* 

* - p≤.05 
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