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In 2020 the World Health Organisation declared a public health emergency (WHO, 2020). Subsequently, on the 23rd of March 2020, the U.K.’s lockdown was initiated to prevent further outbreaks of the COVID-19 infection (U.K. Government, 2020). The importance of stopping the spread of infection was critical. However, the effects on physical and mental wellbeing, associated with isolation and sedentary activities during lockdown, has had a negative impact on some of the population (Chiesa et al., 2021).
Furthermore, the benefits of Physical Activity (PA) and exercise are well documented, including positive influences and outcomes on immunity, chronic disease and mental health (Anderson and Durstine, 2019; Chastin et al., 2021; Pearce et al., 2022). PA is defined as any skeletal muscle movement that requires energy expenditure. This could include exercise, leisure, commuting and work activities (WHO, 2022).  Recommendations of PA are 150-300 minutes of moderate intensity or 75-150 minutes of vigorous intensity PA, or a mixture of both and additionally 2 strength training sessions per week (WHO, 2022). 
This essay will discuss the changes in PA and SB levels and identify the barriers to PA that an individual faced, during the height of the COVID-19 pandemic, with a focus on 3 barriers. It will then evaluate the psychological benefits associated with PA during the pandemic. Finally, it will summarise regarding guidance for further research and interventions and planning strategies in case of a future pandemic. 
[bookmark: _Hlk152438257]A systematic review found, that in several populations, Sedentary behaviour (SB) increased, and PA decreased during the lockdown (Stockwell et al., 2021). Reductions in PA were found in those having to shield, parents with extra childcare duties and a reduction were also found in younger adults (Roche et al., 2022). Significant associations with lower levels of PA were also found in those who were of low income, non-white, those with a higher BMI and those with high-risk disease and mental health issues (Robinson et al., 2021). 
[bookmark: _Hlk152518522]However, in some populations the contrary was found. In older adults, PA levels increased during this period (Roche et al. 2022). In one study, participants responded that their PA levels during the pandemic, compared to before, had stayed the same or increased. Specifically, PA in the home and in the local area increased (Spence et al., 2021). In another study Solomon-Moore et al., (2022) found that frequent participants in PA and exercise before lockdown, maintained their levels and those who didn’t increased their levels.
Furthermore, barriers and facilitators to PA changed during the lockdown, allowing some pre exiting barriers to be removed (Newbold, Rudnicka and Cox, 2021; Symons et al., 2021). Common perceived barriers to PA before the pandemic included factors such as insufficient time, confidence, injury, and finance (Kass et al., 2021; Marashi et al., 2021). However, during the pandemic, there were significant increases in lack of motivation due to feeling anxious. Also lack of facilities and equipment; and no social support were reported as barriers to PA (Marashi et al., 2021). Furthermore, new barriers transpired such as environmental factors, lockdown restrictions and anxiety (Newbold, Rudnicka and Cox, 2021).
Environmental Factors:
The restriction in travel, the closure of gyms, sport, and activity centres, meant individuals were constrained to local areas, revealing an inequality in environmental differences (Tison et al., 2020). With children reporting closed facilities, cancelled activities, and clubs; and lack of resources as barriers to their levels of PA (Ng et al., 2020). Furthermore, not everyone has the space in their home to assist with sustaining PA levels (Tison et al., 2020). This was highlighted in younger adults, who worked longer hours and have smaller homes, affecting their PA levels negatively (Marashi et al., 2021). 
Environmental safety was repeatably reported as a facilitator to PA for adults (Mbabazi et al., 2022). Therefore, the standard of the environment you live in can affect levels of PA negatively or positively (Humpel, Owen and Leslie, 2002; 
Lee and Moudon, 2004). Consequently, those individuals confined to an area, that may not be perceived as safe, or where the infrastructure restricts access to space or green space has a negative impact on levels of PA  (Newbold, Rudnicka and Cox, 2021). 
Furthermore, restrictions meant there was a drop in step count during the first 30 days of lockdown in several populations worldwide (Tison et al., 2020). With those in urban areas self-reporting both a reduction in PA and step count and those in rural and suburban locations, reporting a lower step count but an increase in PA levels (Eshelby et al., 2022; McDougall et al., 2021). Those who regularly engaged in PA before the lockdown were impacted by the quality of their local environment, restricting their normal PA levels. Conversely, those that didn’t normally participate in PA, used this as their only means to leave the house (Roche et al. 2022).
Lockdown Restrictions:
Many of the population were either furloughed or were working from home, impacting levels of PA, and consequently decreasing active commuting (ONS, 2020a; ONS, 2020b). In the U.K. 85% of employees with children of school age found themselves working from home and homeschooling their children meaning less opportunity to engage in PA (Stockwell et al., 2021). Furthermore, this decreased levels of active commuting and recreation routines among this demographic of adults and children (Eshelby et al., 2022; Maltagliati et al., 2021; Foley et al., 2015). 
Conversely, those who were still able to work, increased their levels of PA through active commuting. With walking and cycling activities increasing due to anxiety of sharing public transport and trying to social distance (Brooks, Tingay and Varney, 2021; Eshelby et al., 2022; Harrington and Hadjiconstantinou, 2022). Interestingly, Braithwaite et al., (2022) found commuting activity was higher in the most deprived, suggesting they were more likely to go to work, than work from home, displaying further inequalities in socio economic status. 
Furthermore, those particularly vulnerable, and the elderly were also forced to home confinement, subsequently losing their encouraging social networks. Feelings of loneliness were reported, consequently making home exercise less effective, and therefore increasing their levels of SB (Violant-Holz et al., 2020). Additionally, in older adult populations, anxiety due to the health risks associated with catching the virus,  decreased the regular occurrence of PA, increased SB and reduced important social interaction (Tallis, Richardson and Eyre, 2022).
Behaviour States; Anxiety and Motivation:
Caputo and Reichert, (2020) in their scoping review found that a decrease in levels of PA were due to stress, anxiety, and depression due to social distancing events. Wolf et al., (2021) found anxiety negatively impacted PA levels. Furthermore, those who reported greater anxiety and depression levels, during the pandemic also reported decreases in both strength training and aerobic activity levels (Marashi et al., 2021).  Roche et al., (2022) also found that anxiety and motivation were reported as barriers to PA in 18-24 year olds, 70+ year olds, parents with small children; and those with health conditions. Lack of motivation and support was also reported as a barrier to PA in menopausal women (Lum and Simpson, 2021).
In a qualitative study looking at PA behaviour changes in children during lockdown, found that siblings and parent attitudes play a valuable role in influencing children’s PA and SB patterns (Richards et al., 2022). One study found that children whose parents were anxious due to the virus, made less trips to the park and spent more time gaming thus reducing PA levels and increasing SB levels (McCormack et al., 2020). 
Additionally, parents with children who were overweight or obese were concerned about the health implications of the virus. Therefore were not encouraging or supportive in their participation in outside PA (Ng et al., 2020). Conversely, those children with encouraging and supportive parents and siblings, who provided opportunity, engaged in more PA (Richards et al., 2022). 
Although, for some, anxiety encouraged activity levels due to the consciousness of the health implications associated with the covid-19 infection and the knowledge of the benefits of PA (Hailey et al., 2022). Furthermore, motivation to exercise may have increased in some individuals as it became the only reason to leave the house during lockdown (Solomon-Moore et al., 2022).. 
Psychological Benefits Associated with PA during the Pandemic. 
A systematic review and meta-analysis showed even at levels below the recommendations, that there are significant mental health benefits associated with PA (Pearce et al., 2022). Furthermore, evidence suggests that when previously active people stop engaging in PA that there is an increased risk in developing depressive symptoms (Edwards and Loprinzi, 2016). 
Therefore the alteration and reduction in PA levels and an increase in SB during the pandemic, may have had a further detrimental effect on mental health during the lockdown (Eshelby et al., 2022; Pierce et al., 2020; Violant-Holz et al., 2020). Furthermore the impact of events during the Covid-19 pandemic, caused increased depression, mental anxiety, stress and social isolation among adult populations (Stockwell et al., 2021;Violant-Holz et al., 2020). 
Additionally, mental health also declined with those suffering with pre-existing mental health problems, with women and young persons affected the most (Banks and Xu, 2020). Furthermore, women and young people were more likely to report negative mental health and changes in health behaviours such as PA during the pandemic (Banks and Xu, 2020; Pierce et al., 2020; Robertson et al., 2021). Although, lockdown also removed problems often associated with aggravating mental health in children, with the closure of schools eliminating the stress related to factors such as bullying (Chen et al., 2020).
According to Jacob et al., (2020) in their study, it is not known whether mental health issues lead to less participation in PA or whether not participating in PA, leads to mental health issues. However, those participating in higher levels of PA during isolation correlated with better mental health outcomes. Furthermore, increases in SB also correlated with more anxiety and depression levels (Marashi et al., 2021). 
Additionally, those who sustained their levels of PA in spite of the pandemic experienced much better mental health outcomes than those whose PA levels decreased (Marashi et al., 2021). Similarly in another study, those exercising less than before the lockdown, exhibited poorer wellbeing, compared to those who were exercising the same or more (Faulkner et al., 2021). 
Interestingly, it was also found that those who became more active during lockdown or engaged in more PA outdoors had lower anxiety levels (Lesser and Nienhuis, 2020). Additionally, Warne, (2020) found higher PA levels were statistically associated with better mental health outcomes in lockdown. Furthermore, an association was found between an increase in PA during lockdown and happiness (Eshelby et al., 2022; Ginoux et al., 2021).  
Also, those maintaining a regular, higher volume and frequency of PA during Covid-19 showed lower indications of depression and anxiety (Hamer, Stamatakis and Steptoe, 2009; Wolf et al., 2021). In a Swedish study, participants were asked about life satisfaction, and those who had increased their PA levels during the pandemic, reported higher life satisfaction than those who had decreased it. Furthermore the association between wellbeing and higher levels of PA was stronger in men. Suggesting that this could be encouraged as a coping strategy in this demographic (Dahlen et al., 2021).
Additionally a positive correlation was found in the application of PA and recovery experiences, with moderate to vigorous PA aiding in anxious situations such as the pandemic (Ginoux et al., 2021). Furthermore, Marashi et al., (2021) found in respondents, that motivators to PA included reasons such as to reduce stress and anxiety and also to improve sleep. Consequently, sustaining PA levels for mental health instead of physical health reasons. Although, individuals with more depression were less motivated to participate in PA (Marashi et al., 2021). Therefore mental health can be a driver to motivate PA or a can be a barrier to PA (Marashi et al., 2021). 
Many analyses have shown conflicting evidence regarding differences in PA levels between populations during lockdown (Stockwell et al., 2021). With studies showing limitations in their sampling and survey methodologies (Spence et al., 2021). Therefore, further research and investigation in to the barriers and facilitators of PA is fundamental. Furthermore, studies have highlighted confounding factors, such as age, ethnicity, health status and environmental differences which influence an individuals perceived barriers and facilitators to PA (Eshelby et al., 2022; Stockwell et al., 2021). Furthermore habit changing behaviour due to the lockdown, highlights the differences in environmental, social and psychological conditions (Ginoux et al., 2021). Therefore future studies should therefore focus on the variations in barriers between different demographics.  
The inequalities in local environment factors confirms the necessity for government agencies to initiate the promotion in the development of urban areas that have restricted green space and limited walking infrastructure to unable safe and engaging facilities to encourage PA (Eshelby et al., 2022; McDougall et al., 2021). Those individuals with the perceived barriers of anxiety, lack of facilities, extra caring responsibilities and those shielding, should be of particular study focus (Roche et al. 2022). These influences impacting an individual’s motivation to engage in physical activity and exercise (Warne, 2020). 
Therefore recommended interventions should focus on promoting home exercise, online workouts and outdoor activities such as walking, running and cycling (Stockwell et al., 2021). Furthermore PA participation should be encouraged, along with targeting specific vulnerable groups, as an approach to help with mental wellbeing. With engagement that distracts and relaxes so an individual can maintain their own self-efficacy during further lockdowns (Faulkner et al., 2021; Ginoux et al., 2021).
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