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The positive and negative psychological effects associated 
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Primarily empirical research supports regular physical activity (PA) and exercise elicits physical benefits that help maintain bone health, reduce falls in the elderly, and improve cardiovascular fitness, reducing all-cause mortality and morbidity from chronic diseases (UK Government, 2019; World Health Organisation (WHO), 2018). However, several studies also suggest that PA provides secondary psychological benefits: improved mood, cognitive function, wellbeing and quality of life (Fraser et al., 2020; Flowers et al., 2018; Caracca et al., 2021; Stubbs et al., 2018; Harmer et al., 2009). Furthermore, a sedentary lifestyle increases the risk of mental health conditions such as depression and anxiety (Bull et al., 2020). Considering PA has such wide-ranging health benefits, data from the National Survey of Wales (2022) reports that just 34% of adults engage in regular PA (>3 times per week), with 45% of children aged 3 – 17 and 35% of adolescents aged 13 – 17 achieving 60 minutes per day (Welsh Government, 2022). Consequently, this contributes to the burden of mental health conditions and the associated costs, which are expected to increase to US$ 6 trillion by 2030 (WHO, 2022).

Bull et al. (2020) state that mental health is multidimensional, complex and inherently linked to physical health. Moreover, PA is a modifiable lifestyle behaviour and should be more widely adopted as an intervention and treatment for all ages and abilities to improve public health. Therefore, this essay will critically appraise the positive and negative psychological aspects of PA in three areas: (1) Depression, (2) Anxiety, and (3) Body image and consider how the role of the environment can influence or hinder these. Furthermore, understand how health behaviours and motivations to engage in PA can improve outcomes through the interpretation of theories and models such as Self Efficacy Theory (Bandura, 1977), Self Determination Theory (Deci and Ryan, 2017), Theory of Planned Behaviour (Ajzen, 1985) and the Transtheoretical Model (Prochaska and DiClemente, 1983).

The term PA includes exercise and constitutes "any bodily movement produced by skeletal muscles that requires energy expenditure", ranging from leisure activities, walking and domestic chores to playing sports (UK Government, 2019). In 2019, the four nations of the UK used contemporary and relevant research to commission updated PA guidelines (Table 1), emphasising the type, duration, intensity and amount of PA differs over the life course (UK Government, 2019). However, exercise literature is frequently criticised, as the diverse methodologies (size, type, duration, and intensity) make it difficult to compare and evaluate the effectiveness of studies (Kvam et al., 2016). For example, the large cross-sectional study by Hamer et al. (2009) of 19,842 participants used data from the Scottish Health Survey to correlate psychological benefits against the frequency of PA undertaken (minimum of 20 minutes) using three independent activities: (1) Leisure sports (including running, cycling, football); (2) Any form of walking; and (3) Domestic activity (gardening, heavy housework). Reporting as little as 20 minutes of any PA gave some psychological benefits (13-20%); moreover, a cumulative effect was found as the activity's intensity increased, with sport having the highest risk reduction (33%) (Hamer et al., 2009). This reinforces the consensus that any amount and type of PA is beneficial; nevertheless, more is better (Bull et al., 2020; UK Government, 2019). In summary, PA variables play a crucial role in assessing the research and ensuring guidelines target those most at risk in society, thus improving public health.

Table 1. Taken from the UK Government Physical Activity Guidelines
	Population
	Amount minutes per day/week
	Example

	1 – 5 years
	180 mins per day light exercise

	[bookmark: _Int_Gu0Pw0qq]Running, catching and jumping


	5 – 18 years
	60 mins per day of light to moderate
	PE, skating, dancing, climbing


	19 – 64 years
	150 mins moderate or 75 mins vigorous exercise per week, or a mixture of both
Two days a week, strength exercises
Reduce extended periods of sitting

	Swimming, brisk walking, cycling
Running, stairs, sports
Gym, yoga, carry heavy bags

	Disabled adults*
	150 mins moderate exercise per week
Two days of strength and balance exercises

	Any suitable activity dependent on disability

	Pregnant women*
*2019 guidance
	150 mins moderate exercise per week
Two days muscle strengthening exercises
	Swimming, dancing, walking
Yoga, carrying shopping bags



Two bodies of research support the psychological benefits of PA for depression and anxiety. First as a preventative measure and second as a treatment. The wide-ranging meta-analysis by Hu et al. (2020) provides valuable insight into PA as a preventative measure for depression, reviewing 134 studies with various genders and ages, reporting that in all age ranges of the general population, PA has a positive impact on depressive symptoms and should be advocated as an intervention. Alternatively, the Cochrane systematic review by Cooney et al. (2013) evaluated the effectiveness of PA as a treatment for depression. Cooney et al. (2013) compared exercise to no therapy, pharmacological treatment, standard treatment or other intervention. They included adults (over the age of 18 years), totalling 2326 from 39 high-quality Randomised Control Trials (RCTs). However, the study reported that several RCTs exhibited bias, either through difficulties when using blinded techniques or by using self-reporting rating scales. Inadvertently reducing the confidence of several trials, concluding that compared to no therapy or psychological therapies, 'exercise is no more effective.' Overall, the authors recommend more research with specific emphasis on the type, duration and number of sessions for those individuals suffering from depression. However, Ekkekakis (2015) questioned the methodology of Cooney et al. (2013) when limiting the number of high-quality trials, stating that reducing the data (inclusion/exclusion criteria) reduced the significance of exercise to 'small or null'. They went on to reanalyse the data using different rationales and found exercise to have a significantly 'large' effect as a treatment for depression. This is important as contemporary evidence-based research, such as Cochrane reviews, are used to initiate policy change at the government level. Thus, the interpretation of the research is critical.

As NCDs have been linked to an increased risk of mental health disorders, the meta-analysis of 25 studies by Faith et al. (2011) found a relationship (80%) between obesity and depression. However, less evidence (53%) supported a correlation between depression and obesity. The review concluded that obesity increased the risk of depression in the general population and endorsed PA as a suitable intervention. Results from the systematic review and meta-analysis by Carracu et al. (2021) highlighted several types of exercise: aerobic, resistance and aerobic + resistance, in overweight/obese adults. A total of 32 RCTs, including supervised and semi-supervised activities, were compared to a control group (non-exercising). The information was gathered through a variety of validated measures, including the International Physical Activity Questionnaire (IPAQ) for exercise, The Patient Health Questionnaire-9 (PHQ-9) and General Anxiety Disorder-7 (GAD-7) for mood. They reported that self-efficacy and autonomy correlate directly with the participant's perceived competence and enjoyment of the chosen exercise. Moreover, they found no negative consequences in the cohort sampled, recommending exercise as an intervention for obesity. This would reflect Bandura's Self-Efficacy Theory (1977), which postulates control over four domains, including past experiences, social role models, influences of others and general state of health (which could be positive or negative) that reflects a person's self-confidence in themselves to achieve a task/goal. In conclusion, the literature supports that PA can prevent and reduce anxiety and be an adjunctive for treating depression within society.

The motivation to participate in PA is an important determinant, as Hurst et al. (2017) demonstrated, reporting that body image and the associated feelings of guilt (introjected regulation) could be a strong motivator. Similarly, Homan and Tylka (2014) examined how exercising for more than 15 mins at a moderate or vigorous intensity increased body satisfaction. These studies support the Self Determination Theory by Deci and Ryan (2017), who postulated that motivation to engage with exercise runs along a continuum, from amotivation (no intention to exercise) through introjected regulation and finally becomes intrinsic (is part of self / finds exercise enjoyable). Thus, fulfilling an individual's psychological needs of competence, relatedness and autonomy. Likewise, Brudzynski and Ebben (2010) compared barriers to and motivations for aerobic exercise, reporting that 58% of the participants exercised to improve body image, noting that the environment (crowded gyms) may be a barrier to exercise for some. Another meta-analysis on exercise and body image by Hausenblas and Fallon (2006) reviewed 121 studies reporting that participants engaging in aerobic/anaerobic activities had an increased body image in all ages and genders. However, the research only included subjective exercise measures, raising the possibility of bias. Therefore, in future studies, integrated objective criteria should be considered. In summary, the research supports PA as a strong motivator to improve body image in the general population.  

The research thus far has suggested that PA has more psychological benefits and should be adopted. However, Mikkelsen et al. (2017) reported that the amount and intensity of PA an ultra-endurance athlete undertakes could dysregulate the immune system and increase the risk of infection by 100 - 500%. Whilst these findings are significant; it is not just endurance athletes at risk. Fallon and Hausenblas (2005) recognised that the misconception of the ideal body encouraged some participants to over-exercise, known as exercise addiction (EA), increasing the risk of ill health and injury. Moreover, research on EA reports that too much activity in people having a negative body image or appearance anxiety experiences increased symptoms of depression and anxiety (Mikkelsen et al., 2017). Similarly, Corazzo et al. (2019) collected data from four countries, including the UK, of regular gym attendees (n=1711). It was reported that the removal of exercise adversely affected symptoms of anxiety and depression in males, who recorded a moderate level of EA (>24/30) on the Exercise Addiction Inventory. Moreover, 16.1% of UK participants exhibiting Body Dysmorphic Disorder traits, with females at the most significant risk (Corazzo et al., 2019).  

Other determinants can also influence motivation, as the study on Self Determination Theory by Rodrigues et al. (2019) demonstrated how the behaviour of the gym instructor could have both a positive and negative psychological effect on an individual. Using a variety of validated Likert scale measures, including The Basic Psychological Needs Satisfaction and Frustration Scale (Figure1), they compared how the behaviour of the gym instructor in competence, relatedness and autonomy directly influenced the participant's risk of dropping out of the exercise program. Reporting the gym instructor had a negative psychological effect on younger and inexperienced female exercisers. Interestingly they found that participants who were not negatively affected had been attending the gym for >12 months, therefore, had higher self-efficacy and reflected Bandura's (1977) Self-Efficacy Theory.

[image: ]
Figure 1. Taken from Rodrigues et al. (2019) The role of the dark side of motivation and intention to continue in exercise: A self-determination theory approach

The cross-sectional study by Puccinelli et al. (2021) of 1853 participants found psychological harm during the Covid-19 pandemic directly correlated with reduced levels of PA taken. Increasing anxiety levels by 23%, depression by 30% and disproportionally affected individuals from a lower socioeconomic status. However, the study did not represent the general population, as participants were well-educated, included more females (n=1110) than males (n=743) and participants already adhered to exercise guidelines. Therefore, to elicit the burden Covid-19 has caused on society, more cross-sectional, longitudinal studies should be carried out. In summary, although PA is beneficial, health professionals and practitioners should know that attitudes, behaviours, barriers and motivations towards PA could cause harm and lead to ill health in a small proportion of the population.

Marconi et al. (2022) review highlighted that mental health was adversely affected during the Covid-19 pandemic, with urban communities at greater risk due to the lack of ‘green spaces’. According to Flowers (2018), green exercise (exercising in nature) provides additional psychological benefits of improved mood/self-esteem and wellbeing compared to exercising indoors. A systematic review of 4 RCTs by Fraser et al. (2020) investigated outdoor PA and mental health benefits in individuals with type 2 diabetes. Reporting improved wellbeing and quality of life; however, due to the various measures and limited inclusion criteria, no definitive conclusion could be ascertained for green exercise reducing depression in participants with type 2 diabetes. Alternatively, Calogiuri and Elliott (2017) compared the motives of two groups of adults who exercised in nature to those exercising in a gym or at home. Reporting mood-enhancing effects and the convenience of a natural environment influenced 'green exercisers' compared to participants who exercised indoors (gym/home), who reported body image and physical health as the primary motivation. In summary, any PA taken in any environment is beneficial. However, research is now emerging that suggests additional psychological benefits if taken outdoors and in nature.

Conclusion
Overall, the evidence supports that any amount of PA benefits society, having a wide range of psychological and physical benefits. However, the right balance of PA must be achieved, as too much can be harmful, cause injury and lead to adverse mental health consequences. Theoretical approaches enable policymakers and practitioners to develop psychological support/measures that facilitate behavioural changes and increase engagement and adherence to exercise, which is pivotal in reducing the global mental health burden (WHO, 2018; UK Government, 2019). Furthermore, more longitudinal studies that use specific measures (type, duration, intensity) are required to ascertain a definitive cause-and-effect correlation.
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Fig. 1. Hypothesized model




