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This essay will appraise some of the evidence concerning potential psychological effects associated with being physically active and exercising.  The positive effects being a reduction in anxiety and depression symptoms and increased exercise self-efficacy leading to improved levels of self-esteem.  The evidence concerning exercise dependence (ED) will be appraised and the association it has with eating disorders. 
In 2010 within the UK, 45 million cases of psychiatric disorders were reported, with anxiety ranked within the top 5 most costly disorders (Fineberg et al., 2013).  Anxiety results in undesired feelings and thoughts of worry that range in symptoms varying in severity and ultimately affect quality of life and wellbeing (Herring, Lindheimer and O’Connor, 2014).  Anxiety is prevalent worldwide and has been associated with low levels of physical activity (PA) (Johnsgard, 2004; Stubbs et al., 2017).  Studies have identified that PA has different effects upon different population groups.  A recent study by McDowell, MacDonnacha and Herring (2017) found an association amongst adolescents between low levels of PA and reported high anxiety symptoms.  Heidary et al. (2011) conducted a study on school age children that found a lower level of stress and anxiety following moderate, aerobic exercise conducted three times a week.  University students reported a reduction in anxiety and stress following participation in vigorous exercise compared to moderate (Gerber et al., 2017).  Chronic resistance training performed three times a week by older adults, reported improved sleep quality which was associated with an increase in quality of life (Awick et al., 2017).  Kovacevic et al. (2017) conducted a systematic review that supported this evidence, however concluded that resistance training in conjunction with aerobic exercise, significantly improved sleep quality and reduced anxiety.  Studies conducted on patients with a diagnosed General Anxiety Disorder whom experience excessive and chronic anxiety symptoms have identified that moderate to vigorous PA improved anxiety and worry state. An increase in energy levels was also experienced which can be hindered with this disorder (Herring, Hallgren and Campbell, 2017; Stubbs et al., 2017).   Bartely, Hay and Bloch (2013) opposed the view that exercise was the most effective treatment for anxiety as they found no significant differences between control groups and patients undergoing other treatments such as cognitive behavioural therapy and medication.  They concluded exercise was effective if used in conjunction with other treatments.  Szabo (2013) argued that the intensity level and duration of an exercise was not significant to gain psychological benefits.  The benefits experienced was through a neural response, such as expecting to feel better from the knowledge that exercise is good for you, as well as providing a distraction from daily stresses.  Types of exercise may provide longer relief of anxiety and poor psychological health than others.  Evidence is lacking in relation to how long lasting the reduction in anxiety and positive psychological benefits last for, as many of these studies take reported feelings immediately or one hour following the exercise.  
Research suggests that self-efficacy and self-esteem are some of the biggest factors that influence PA behaviour (Farris et al., 2016).  Annesi and Mareno (2015) identified an associated between exercise self-efficacy and a reduction in emotional eating, which is typically prevalent for subjects displaying anxiety symptoms, especially in women.  These results support the health belief model that by using exercise to increase self-efficacy, improves self-regulation and control in other health behaviours such as weight loss or even cessation programmes (Biddle, Mutrie and Gorely, 2015).  A study by Farris et al. (2016) identified that exercise itself improved self-efficacy which indirectly reduced anxiety in participants who had above average BMI and were smokers.  Resistance training compared to aerobic training has been found to have greater benefits on self-esteem, however no significant difference in mood enhancement (Goldfield et al., 2015).   The increase in self-esteem experienced was associated with wider health benefits such as weight loss.  A study by Gammage, Drovin and Lamarche (2016) identified that social norms and similar ability peer group exercise classes appeared to improve self-esteem and body image. This was particularly evident in the yoga group compared with resistance training group.  Sifers and Shea (2013) support this theory and found evidence that an outdoor, team building programme, tailored for pre-teens, resulted in increased self-esteem and a reduction in unrealistic body image ideals.  Many of these studies did not use any control groups therefore could not attribute the increase in self-esteem as a direct consequence of the exercise within the programme.  The participants were predominately females therefore evidence is lacking in relation to the male population in this area.
Studies have identified that the type of activity, environment, intensity and duration affect the outcome in participant’s experiencing varying levels of depressive symptoms.  Depression is the main cause of disability in the world (Schuch et al., 2015).  The evidence as to whether PA can be used to manage depression is mixed.  A moderate walking activity in the natural, outdoor environment for a short period of only 7 mins was found to have mood enhancing benefits (Kinnafick and Thøgersen-Ntoumani, 2014).  However, it is unclear whether the weather would have been a mediator of this result and that unfavoured weather may have the opposite effect.  This factor may create either a positive or negative memory trace for exercise and adherence.  Szabo (2013) states that if people can choose their own PA they will anticipate mood enhancing results and that it is the expectation itself that improves mood.  A meta-analysis by Pérez-López et al. (2017) supported the theory that group-based exercise, over a period of at least 12 weeks, performed by middle-aged women, whom reported low mood, experienced lower stress levels and improved sleep patterns which was independent of intensity.  This study also supports the theory of planned behaviour as the peer group became their subjective norm over the weeks, which is a key factor in changing exercise behaviour patterns (Biddle, Mutrie and Gorely, 2015).  Schuch et al. (2015) identified that middle age women have altered Serotine levels which has been linked to low mood.  The increase in body temperature during exercise is linked to a reduction in anxiety, following chemical release of catecholamines and endorphins which are associated with mood changes, increased attention and reduced stress levels (Freimuth, Moniz and Kim, 2011).  This evidence suggests that the antidepressant affect experienced from exercise may be the reward and key motivating factor for adherence, however these studies were conducted on females only.  
Evidence that PA can assist in the management of clinical depression is limited due to ethical considerations and lack of control groups present.  Kerling et al. (2015) argues that there is limited evidence that PA alone reduces depression and found that group-based exercise classes for people experiencing the same symptoms increased exercise adherence in the long-term.  Frühauf et al. (2016) identified that only outdoor PA conducted at a moderate to intense level, for 45 mins produced mood enhancing and increased energy levels in patients.  They concluded that this population group required considerably longer period of more intense exercise than other groups to achieve psychological benefits.  They also found that being in the outdoor environment increased excitement, reduced fatigue and anger which are associated with the illness.  Whitworth et al. (2017) supported this theory and found that patients suffering Post Traumatic Stress Depression benefited after strenuous exercise compared with moderate exercise as they reported a significant reduction in symptoms linked to the illness such as insomnia and avoidance issues.  This study had its limitations however as it was an online, self-reported, non-validated survey which was used to gather the data.
Exercise can cause negative psychological outcomes such as dependence when taken to the extreme.  Exercise dependence (ED), an unhealthy pre-occupation with exercise (Bamber et al., 2000) can co-exist with an eating disorder, termed secondary exercise dependence and results in more severe consequences such as obsessions, increased anxiety levels, dangerous weight attitudes and a below average BMI (Bamber et al., 2002; Cook et al., 2013; Kostrzewa, Eijkemans and Kas, 2013).  A study by Solenberger (2001) identified that high aerobic exercise levels were associated with a greater drive for thinness and used by participants whom displayed secondary exercise dependence symptoms, however the study was only conducted on a small sample of female subjects due to small number of male participants displaying secondary symptoms.  This type of secondary exercise dependence supports the self-determination theory that these participants’ motives for exercise is extrinsically driven and in that study used to control weight (Biddle, Mutrie and Gorely, 2015).  This suggests that secondary exercise dependence is particularly prevalent in females as exercise behaviour evidence suggests their motives for exercise is to control weight and achieve thinness which is significantly different to males whereby evidence indicates their motives for exercise is to improve their body image and appearance (Pini et al., 2007).
ED is difficult to diagnose and challenging to predict and measure, however it can be identified by two significant behaviours.  Extreme adverse effects from withdrawal such as mood changes, anxiety and depression and the second being unsuccessful control of the exercise behaviour (Bamber et al., 2002; Hamer and Karageorghis, 2007).   Key features found in ED is an inflexible attitude towards exercise; impaired functions due to fatigue and lack of concentration attributed by pre-occupation in the exercise; self-harm in the terms of punishment by exercising through pain and injury and conflict between family and friends due to the obsessive exercise behaviour (Bamber, 2000; Cook et al., 2013). These three studies used women as their sample therefore it is unknown whether men displayed these behaviours also.  Chen (2016) however observes that athletes and frequent gym members, of all genders, display similar attributes to addiction symptoms and that inconsistent measurements and interpretations of data make it difficult to diagnosis ED.  The volume of exercise has not been associated with exercise dependence and states addiction is not the same as frequent exercise (Freimuth, Moniz and Kim, 2011).  A study by Solenberger (2001) supports this evidence and found no significant relationship between secondary ED diagnosed patients and the amount of exercise or existence of one type of exercise used.  However, Cook et al. (2013) identified that ED symptoms were more prevalent in longer distance runners than short distance runners. The amount of time spent on exercise and exercise tolerance was associated with harmonious passion for exercise and not harmful (Paradis et al., 2013).  The Dualistic Model of Passion (Vallerand et al., 2006) suggests that two types of passion exist; harmonious and obsessive, the latter resulting in negative exercise dependence symptoms.  This study concluded that personality types determine either obsessive or harmonious passion towards sport and support the self-determination theory that internal motivational behaviour determines their identity and how they view exercise.  
Chen (2016) highlights the limitations of current methodology used amongst research conducted and the limited methods of the relationship between ED and co-occurring disorders such as eating disorders and alcohol consumption.   ED is prevalent in different population groups and exercise settings.  A study by Lictenstein and Jensen (2016) identified that young males, who exercised in a CrossFit gym, which traditionally has a strong community emphasis that focuses on high intensity and maximal performance, displayed ED symptoms.  This was characterised by their harmful obsessive attitudes and beliefs towards their exercise which resulted in injuries and loss of social relationships.  It has been suggested that exercise dependence may be due to excessive production of biological substances that activate neurological pathways, which are associated with psychological behaviour related to exercise withdrawal feelings of guilt, anxiety and depression (Hamer and Karageorghis, 2007).  This research observes that strongest predictor of ED was introjected regulation rather than self-regulation which aim to alleviate these negative feelings.  The need to maintain exercise identity may be a motivating factor for exercise, the outcome of this may lead to an increase in self-esteem and self-efficacy, therefore withdrawal from exercise may produce negative effects (Biddle, Mutrie and Gorely, 2015).  Exercise identity has been identified as a possible risk factor for developing ED, however results suggest it is unhealthy strong beliefs and attitudes towards exercise that is the significant factor that exists within ED (Murray et al., 2013).  The evidence available for ED may be limited due to the unavailability or unwillingness of these participants to take part in research.  The lack of unverified measuring tools to identify ED and especially secondary ED makes it difficult to predict and prevent and manage these negative effects from occurring.
To conclude, research suggests that overall PA can elicit varying degrees of positive psychological effects upon different population groups, ranging from a reduction of depressive symptoms and anxiety levels and increasing exercise self-efficacy depending upon type of exercise and intensity level.  Evidence is lacking in relation to the longevity of the reported benefits experienced.  It is a challenge to distinguish whether it is the exercise itself that causes this positive relationship or whether other indirect variables mediate this such as increased social factors, improved sleep patterns, weight loss and improved self-esteem.   Although negative psychological effects are less associated with exercise, evidence exists that unhealthy attitudes and personality traits are linked to extreme and excessive behaviour which leads to exercise addiction and other harmful behaviours.  Diagnosis of this behaviour is difficult to identify, and validated measuring tools are lacking. The evidence suggests that secondary ED is more prevalent in females.  
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