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Physical activity/Exercise.
The term physical activity/exercise is frequently referred to during this dissertation and is, by definition ‘any bodily movement produced by skeletal muscle that results in energy expenditure above resting level (Caspersen et al., 1985, p.128).
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Abstract.

Impact of Exercise on three facets of wellbeing, stress, depression and self-esteem.
[bookmark: _Hlk510052051]The world health organisation explains that mental health is so much more than the obvious absence of mental distress, it’s recognising one’s talent and worth, coupled with possessing the capacity to sufficiently manage the demands of life, as well as being suitably equipped to function productively on a day to day basis. Considering this, any additional discoveries or trends in support of the existing but ever-growing body of positive literature in relation to preserving and enhancing well-being, through the medium of exercise is worth its weight in gold, especially to the patient.  This research may assist and support current exercise interventions which provide a more holistic approach to treating psychological issues compared with medicines.  A correlation has been linked between exercise activity and positive wellbeing, facets under investigation are; stress, depression and self-esteem. Exercise frequency, age and gender will be investigated along with exercise activity, both aerobic and anaerobic, plus age and gender, in the hope of further supporting existing literature which advocates the enhancement of increased wellbeing through exercise participation. A mixed sample of 100 participants were recruited for the study, not all findings were supported however aerobic exercise was seen to lower stress, particularly in males, participation in frequent exercise raised self-esteem, particularly in males, frequent exercise reduces stress compared with those that don’t exercise, finally male participants have lower stress than females across all age groups. This research will investigate whether aerobic or anaerobic exercise activity offer the same, potentially positive effects in the remedy of stress, depression and self-esteem. 

[bookmark: _Toc510085324]Review of Literature.

[bookmark: _Toc510085325]Effects of exercise on depression

According to the charity Mind (2013) the term wellbeing alludes to ‘mental state’ in terms of how the individual feels and their overall tolerance and coping mechanisms in relation to everyday life. The World Health Organisation as cited in Mind (2013) offers a more in-depth explanation stating that mental health is so much more than the obvious absence of mental distress, it’s recognising one’s talent and worth and possessing the capacity to sufficiently manage the demands of life as well as being well equipped to function productively, World Health Organisation as cited in Mind (2013). 
Furthermore, Mind’s booklet on ‘Improving Wellbeing’ states that good mental health is ‘caring and loving yourself’ not viewing yourself negatively and taking care of physical health by obtaining adequate nutrition, sleeping well and being active but also enjoying where possible (Mind, 2013). Moreover Mind (2013) stress the importance of viewing yourself without being overly critical and not setting goals that are unrealistic to achieve (Mind, 2013).
According to Lorr, Sonn & Katz (1967) clinicians agree with the presentations symptomatic of ‘depression’, primary clinical symptoms representative of the disorder is; sadness, despairing mood, a decrease in mental productivity, reduced drive and agitation. Meanwhile, classification of secondary symptoms includes feelings of depersonalization, suicidal ruminations, abnormal sleeping patterns and weight loss (Lorr et al, 1967). 
Depression is a major concern in the United Kingdom creating a catastrophic financial burden on the NHS and more importantly depression needs to be continuously addressed due to the significant distress and suffering it imposes on the individual (Boutcher & Faulkner, 2000).
Refreshingly, the evidence is sufficing to support that a correlation is present between exercise and a reduction in clinical depression, furthermore, experiments indicate that ‘inactivity’ is linked to relapse of depression and that exercise is an effective remedy when treating depression ( Boutcher & Faulkner, 2000).
Black, Bot, Scheffer, Cuijpers & Penninx (2015) propose that there is a link between depression and oxidative stress, which can be explained as a disruption in the equilibrium of the free radicals produced, and the bodies capacity to offset the damaging effects, furthermore the study carried out by Black et al (2015) using ‘meta-analysis’ concluded that oxidative stress, measured by 8-OHdG and F2-isoprostanes is increased in depression’ (Black et al (2015).
A systematic review that was carried out by Camiletti-Moiron, Aparico, Aranda and Radak (2013) who studied the effect of various exercise regimes on oxidative stress and revealed that frequent aerobic exercise stimulates antioxidant capacity in the brain, thereby reducing oxidative stress (Camiletti-Moiron, 2013). 

According to Craft & Perna (2014) a large proportion of the American population suffer clinical depression, with figures suggesting that 9.5% of Americans present with depression each year and this is the greatest reason for disability in the United States. Craft & Perna (2014) note that initial treatment is accessed via their General practitioners and the most common treatment pathway involves antidepressant drug therapy (Craft & Perna, 2004). However, Craft & Perna (2004) stipulate that exercise can rapidly progress the recovery and outcomes for those patients suffering from depression (Craft & Perna, 2004).
Research regarding depression during the years 1987-1997 suggest that treatment for depression in outpatient departments had trebled and the cost is rapidly escalating (Craft & Perna, 2004).
Moreover, Craft & Perna (2004) indicate that individuals suffering from depression generally have reduced fitness and a tendency towards avoiding physical work, thus potentially attributing to further health issues (Craft & Perna, 2004).
Craft & Perna, 2004 also noted that benefactors of the primary care system are the ideal advocates to endorse exercise as a form of therapy to combat depression often enhancing the effect of medication exclusively, providing respite from the often-dark symptoms associated with depression, whilst “enhancing overall physical well-being” (Craft & Perna, 2004)
Participation in frequent exercise has the potential to ease the symptoms associated with clinical depression and evidence in this field of research dates back to the 1900’s, this is highlighted by case studies proposing that a reasonable amount of exercise is advantageous for individuals suffering from depression, thus resulting in a happier mood (Craft & Perna, 2004).
Craft & Perna, 2004 also suggest that researchers continue to express a keen interest in the ‘antidepressant’ effects of exercise and more latterly employed ‘experimental designs’ to further study the connection between the antidepressant effect associated with exercise and a large proportion of the research studies report a positive outcome when exercise is prescribed in the treatment of depression.
Craft & Perna, (2004)  reported a study which involved 30 male and female participants whom resided within the community and were diagnosed as ‘moderately depressed’ were randomly assigned into a physical activity group, a social support group or a wait-list control group, the physical activity group involved walking 20-40 minutes, 3 times per week for 6 weeks and what the researchers found was that those individuals that had been assigned into the physical activity group had reduced symptoms of depression on completion of the 6 week programme compared with the other two groups, with the walking exercise group showing an overall 2.4% reduction in symptoms compared with the support group  (Craft & Perna, 2004).
Furthermore, another study carried out by Craft & Perna (2014) that afforded depressed individuals half an hour of walking on a treadmill, daily over a ten day duration indicated that this encounter with exercise was ample enough to record a statistical reduction in depressive symptoms, the Hamilton Rating scale to measure depression had been utilized and 6.5 points from the baseline of this scale was the recorded improvement (Craft & Perna, 2014).
Meanwhile Doyne et al as cited by (Craft & Perna, 2014) set out to assess the efficacy of interval training in reducing depression; the partakers were required to cycle on a cycle ergometer device for half an hour, four times per week, for a duration of six weeks, this was compared to a control condition group who were required to listen to white noise. The outcome of the study revealed that the ‘aerobic’ cycle ergometer group reported a reduction in depression when compared with the control group, moreover a 3 month post exercise treatment assessment also revealed that the reduction in depression had been maintained with a reading of 14.4 points from baseline, Doyne et al as cited by (Craft & Perna, 2014).
Furthermore Craft & Perna (2014) research indicates that the advantage of partaking in exercise may have a long term positive effect, what research found was that adults who participated in exercise intervention, exhibited considerably better development in reducing depressive symptoms and anxiety and self-esteem, compared with individuals in a control group, following a 12 week exercise programme, the Beck’s Depression Inventory (BDI) results reflected a reduction of depression by 5.1points through exercise assignment compared with 0.9 for the control group. Furthermore, these gains were not short lived and depression alleviation was maintained during the 12 month review (Craft & Perna, 2014).
Craft & Perna (2014) state that most of studies utilize aerobic exercise such as walking or jogging; the effectiveness of nonaerobic exercise has not been completely overlooked, one such example which implemented resistance/weight training schedules versus a control group reported a reduction in depressive symptoms compared with the control group.
According to Craft & Perna (2014), both aerobic and nonaerobic exercise initiatives have been implemented to ascertain whether aerobic activity versus nonaerobic activity are more efficient at alleviating depression. Doyne and associates as cited in (Craft & Perna, 2014) analysed the value of running versus weight lifting in the management of depression, the participant group included forty women suffering from depression; these participants were assigned into one of the three assemblies, the groups included aerobic running, nonaerobic weight lifting or the waiting list control group (Craft & Perna, 2014). Participants were required to participate in four exercise schedules per week over an eight week duration, the depressed participants were measured for the disorder half way through the treatment programme, on completion and periodically for up to year post treatment, what results indicated was that the outcome of aerobic and non-aerobic exercise were not drastically different, in fact both types of exercise provision were adequate to alleviate symptoms present in depressed individuals, results respectively reflect that there was no significant difference (Craft & Perna, 2014).
Moreover, there were no noticeable differences within the 2 treatment groups upon reassessment, regarding the participants who reported feeling none depressed following the exercise intervention (Craft & Perna, 2014).

[bookmark: _Toc510085326]Effects of exercise on Self-esteem

Murphy (1947, p.996 as cited by Fox, 2000) defines Self-esteem as a “self-rating of how well the self is doing”, meanwhile Campbell (1984 as cited by Fox, 2000) describes self-esteem as “an awareness of good possessed by self”.
Self-esteem is also viewed as a fundamental aspect of human emotional balance, the domain of Self-esteem has been heavily researched and has generated a plethora of interest (Fox, 2000). The significance of Self-esteem must never be overlooked, it is considered a central component in relation to quality of life and sadly low self-esteem is implicated with Psychological illness and poor well-being, furthermore is commonly associated with depressive illness, feelings of hopelessness, neurosis and suicide (Fox, 2000).
A qualitative study carried out by Greenway & Price (2018) highlighted the engagement of negative behaviours in an attempt to address low-self-esteem and feelings of worthlessness, the study consisted of 8 Male participants who initially engaged with anaerobic weight lifting exercise to increase ‘body image’ in view of inflating self-esteem, however when ‘excessive weightlifting’ results plateaued, self-esteem reportedly declined, Ebbeck, Watkins, Concepcion, Cardinal & Hammermeister (2009 as cited by Greenway & Price 2018). Individuals then fall risk to potentially destructive behaviours, such as the engagement of anabolic-androgenic steroid use in conjunction with their anaerobic training, in attempt to increase the deflated self-esteem, 5 of the 8 male participants in Greenway & Price (2018) study reported low self-esteem and feelings of worthlessness as the catalyst for their engagement with steroids.
Meanwhile, high Self-esteem constitutes a strong relationship with ‘healthy’ type behaviours; such as increased participation in exercise and sports activities, a keen interest in healthy eating and a reduced risk of suicide, Torres & Fernandez (1995 as cited in Fox, 2000). Moreover, high self-esteem is linked with positive interactions, for example, independence, resilience, life satisfaction, success and achievement on both academic and professional levels (Fox, 2000).
Self-esteem is a vital component of the healthy ‘self’ and is the pinnacle of many health policy documents for various institutions, none other than the National Curriculum for schools across England and Wales, where increasing self-esteem is recognized as an imperative target for each individual and their well-being (Fox, 2000).

Measurement of Self-esteem is paramount in determining health associated behaviours and Diener (1984 as cited by Fox, 2000) describes self-esteem as one of the most powerful predictors of well-being, this is apparent in patients in the primary care environment, Hurst, Boswell, Boogard & Watson (1997 as cited by Fox, 2000). Furthermore, the capacity to measure the enhancement of self-esteem is reportedly used to score the success of Psychotherapy treatment as stipulated by Wylie (as cited by Fox, 2000).
Fox (2000) stipulated that a plethora of research on self-esteem was generated during the 1970’s and 1980’s, as a result measuring instruments for self-esteem included the ‘self’ rating, a perception of how they viewed themselves; scoring how desirable they viewed their facial features, academic success and popularity amongst peers, the outcome was calculated to compose a self-esteem score, however this outdated scale has been critiqued heavily for its lack of ability to quantify the multidimensionality of the self, Marsh, 1997; Wylie (1979, 1989 as cited in Fox, 2000).
Fox (2000) reported that a new and improved profile method replaces the outdated scale, measuring tools now include various sub-scales that calculate self-ratings from the various domains, features include rating work and family, furthermore a separate subscale features view of the ‘self’ in relation to competence, pride and self-worth. Rosenberg’s 10 item Global self-esteem scale, Rosenberg (1965, as cited in Fox, 2000) is widely reputable and broadly used to measure current day self-esteem (Fox, 2000).
A study carried out by Strelan, Mehaffey & Tiggeman (2003) recruited 104 female participants who frequently attended a fitness session to answer a questionnaire in order to explore why they exercised, factoring in facets such as body image and self-esteem, and what the researchers found was that among reasons for ‘frequently exercising’ were self-objectification, a reduction in self-esteem and low body satisfaction, results showed that exercise did indeed bridge the gap between self-objectification and the power to increase self-esteem through the medium of exercise.
[bookmark: _Hlk507367618][bookmark: _Hlk507364636]Credit is given by researchers, Scully, Kremer, Meade, Graham & Dudgeon (1998) in recognition of their findings which highlight the positive correlation between exercise and increased Self-esteem, moreover they found that individuals who have existing low self-esteem as being the greatest benefactors of adopting exercise into their routine.

[bookmark: _Toc510085327]Effects of Exercise on Stress.

The plight to combat stress disorders is reflected by the catastrophic cost implications faced by the NHS and the burden and debt across industry (Boutcher & Faulkner, 2000). Most importantly is the need to sooth the distressing symptoms experienced by the sufferer and assist in creating a more pleasant daily life experience (Boutcher & Faulkner, 2000). Furthermore, stress is typically strongly associated as a contributory factor to other serious health issues, such as psychological illness and coronary heart disease, (Boutcher & Faulkner, 2000). Studying the field of stress and anxiety is complicated, nevertheless the countereffect of physical activity in alleviating the symptoms associated with stress is remarkable and motivational, research stipulating that physical activity affords individuals a marked reduction in ‘state anxiety’ thereby alleviating Physiological reactivity ( Boutcher & Faulkner, 2000).
According to Salmon (2001) analysis from cross sectional research and longitudinal studies alike sign post that the impact of aerobic exercise is entirely positive with antidepressant effects and anxiolytic outcomes, thereby increasing the resilience and offsetting the negative implications associated with stress on psychological and physical wellbeing (Salmon, 2001).
Salmon (2001) further reports that cross-sectional data analysis discovers a correlation between exercise and a positive outcome; stipulating that a marked reduction from stress related illness can be expected, with improved Psychological wellbeing and Physical health (Salmon, 2001).

Meanwhile a study carried out by Kaperski, Von Dawans, Heinrichs & Fuchs (2013) consisted of forty-seven young females with varying levels of physical exercise ability, and the study explained that seventeen of these female participants didn’t or seldom exercised. Fifteen of the females took moderate amounts of exercise, whilst the remaining fifteen females claimed to ‘vigorously’ exercise (Kaperski et al, 2013). The study involved the females undergoing the ‘Trier social stress test for groups’ (TssT-G). Analysis of results included measuring both Physiological and Psychological ‘stress’ during and post ‘stress test’ (Kaperski et al, 2013).
In order to measure the stress component, ANOVA’s with repeated measures were conducted in order to gage the response to stress; heart rate and saliva samples were analysed and recorded; what researchers found was induced Physiological stress response varied amongst the three participant groups, with ‘reactivity’ being recorded as being ‘reduced’ in the moderate and vigorous exercise groups (Kaperski et al, 2013).
Past research advocates the association between exercise and its power to reduce stress, not to mention the optimistic relationship between exercise activity and increased well-being, consequently improved mental health (Nguyen-Michel, Unger, Hamilton & Spruijt-Metz, 2006).



Rationale.
To establish whether frequent exercise positively impacts on three facets of well-being, those being stress, depression and self-esteem. This research could potentially provide a holistic remedy for those individuals at risk of, or suffering from stress, depression or low self-esteem. Insight gained from this study may assist in the devising of tailor made exercise programmes that promote exercise as a potential low cost, effective intervention strategy that promotes increased well-being, therefore providing a positive strategy for the difficulties experienced by sufferers of mental health conditions, that impact negatively on their well-being.




[bookmark: _Toc510085328]Aim of study.

The aim of the study is to explore whether frequent exercise has a positive effect on the well-being of adults. Under the umbrella of well-being, the facets of stress, depression and Self-esteem will be explored and the role of exercise as a possible remedy for these Psychological difficulties. The study involves inviting participants to complete a questionnaire that requires disclosing whether they exercise on a weekly basis and if so, whether they participate in aerobic or anaerobic exercise, and how frequently they exercise. The information will provide a window of opportunity to ascertain whether frequent regular exercise has positive implications on mental health.

[bookmark: _Toc510085329]Hypothesis

Hypothesis 1. Individuals that take part in regular exercise will be less stressed than those individuals who don’t take part in exercise.
Hypothesis 2. Individuals that take part in regular exercise will be less likely to suffer from depression compared with those individuals who don’t take part in regular exercise.
Hypothesis 3. Individuals that take part in frequent exercise will have greater Self-esteem than those individuals that don’t take part in regular exercise.
Hypothesis 4. I would expect that the 26-40 age group category would experience greater Self-esteem from regular exercise.
Hypothesis 5. There will be a difference between Male/Female and their levels of stress as measured by the stress, depression and self-esteem scale.
Hypothesis 6. There will be a difference in the participant’s scores on the stress scale depending on type of exercise.
Hypothesis 7. There will be a significant difference in depression scores depending on type of exercise.
Hypothesis 8. There will be a significant difference in Self-esteem scores depending on type of exercise.


[bookmark: _Toc510085330]Methodology.

[bookmark: _Toc510085331]Design.

Three groups of adults participated in this study. The groups were selected based on their interest in physical activity, the aim was to target one group of participants who regularly took part in aerobic exercise (aerobic exercise group), the other group targetted for their keen interest in (weight bearing/anaerobic exercise group) and finally the third participant group would include a snowball sample of participants, the control group, claiming to be non-exercisers (non-exercise group). Unfortunately, it was not entirely possible to generate data from the required groups, consequently more of the responses were obtained by why of snowball sample than initially anticipated.
Six, three way between groups ANOVA’S were carried out to explore the ‘Impact’ of both exercise activity and exercise frequency, gender and age on the three facets of wellbeing, Self-esteem, stress and depression.
The study involved inviting participants to take part in the study, which included them consenting to take part in a well-being questionnaire.
The questionnaire included ‘The Major Depression Inventory’, this is a self-report mood questionnaire, a 5 part Likert scale which is a scale utilised to measure depression, featuring 10 questions, an example question from this scale reads, ‘Have you felt low in spirits or sad? It was advised that a tick be placed in an option box in relation to how the participant had been feeling in the two weeks prior to the questionnaire. Option 1 read ‘At no time’, option 3 read ‘around half of the time’ and finally option 5 read ‘All of the time’. Scores were reversed for question 
The Rosenberg self-esteem scale (RSE) which measures self-esteem is another 5-item scale, featuring 10 questions, an example question featured in this scale reads ‘On the whole, I am satisfied with myself’. The participant was required to respond with one of the following; 1 = strongly disagree, 2 = disagree, 3 = neither, 4 = agree and 5=strongly agree. Items 2, 5, 6, 8, & 9 were reverse scored, the lower the score the higher the self-esteem.
The Perceived stress scale (PSS) “the most widely used psychological instrument for measuring the perception of stress” was utilised (Cohen, Kamark & Mermelstein, 1994). A 5 item likert scale, featuring 10 questions, one which reads, ‘In the last month how often have you felt nervous and stressed? Responses include; 0 = Never, 2 = Sometimes, 4 = Very often. Scores were obtained by reversing responses to the four positively stated responses, questions, 4, 5, 7 & 8. The higher the score, the higher the stress.

Six, three way between groups ANOVA’S were carried out to explore the ‘Impact of both exercise activity and exercise frequency, gender and age on Self-esteem, stress and depression.
The Dependent variable (DV)’s were stress, depression and self-esteem.
The Independent variable (IV)’s were Frequency of exercise, exercise type and age groups
The variables were measured using, The Major Depression Inventory (MDI), The Rosenberg self-esteem scale (RSE) and The Perceived stress scale (PSS).
Participants could take as long as they needed to fill out the ‘Wellbeing’ questionnaire and were advised that they had the right to withdraw their information at any time, it was essential for them to sign a consent form. All questionnaires were securely stored in a code encrypted safe, only accessible to the researcher and the dissertation supervisor.


[bookmark: _Toc510085332]Participants.

100 participants took part in this study on a purely voluntary basis. The sample were a combined opportunity and snowball sample made up of both male and female participants from the West Wales area.
The three groups that participated in this study were selected based on their interest in physical activity, the semi purposeful sample included, one group of participants that demonstrated a relatively keen interest in aerobic exercise activity (aerobic exercise group).
A semi purposeful sample recruited from gymnasium environments (anaerobic exercise group).
A final snowball sample of participants claiming not to do any exercise made up the control group.
Participants that took part ranged in age from 18-25, 26-40, 41+



[bookmark: _Toc510085333]Materials.

Appendix 1 – Wellbeing questionnaire.
Appendix 2- Raw Data
Appendix 3 – Data monitoring
 
The study comprised of inviting the participants to take part in completing the three part questionnaire which took approximately five minutes. 
In order to compose the questionnaire, the following materials were used;
The Rosenberg Self-esteem scale
The Major Depression Inventory
The Perceived stress scale
Computer
Printer
Pens
Paper
SSPS software computer package to analyse the results
100 Participants

[bookmark: _Toc510085334]Results. 
Table 1.  Mean scores and Standard Deviation for Self-Esteem based on Gender, Exercise activity and Age.
	Male or Female
	Type of Exercise
	Age group
	Mean
	SD
	N

	Male 
	No Exercise/
Occasionally 
	18-25
	31.00
	-
	1

	
	
	26-40
	33.33
	6.11
	3

	
	
	Total
	32.75
	5.12
	4

	
	
	
	
	
	

	
	Aerobic
	18-25
	21.00
	8.29
	4

	
	
	26-40
	16.71
	8.06
	7

	
	
	41+
	15.20
	11.63
	5

	
	
	
	
	
	

	
	Anaerobic
	18-25
	22.22
	5.30
	9

	
	
	26-40
	19.00
	7.59
	8

	
	
	41+
	15.20
	14.05
	3

	
	
	
	
	
	

	Female
	No Exercise/
Occasionally
	26-40
	31.75
	5.32
	4

	
	
	41+
	23.00
	-
	1

	
	
	Total
	30.00
	6.04
	5

	
	
	
	
	
	

	
	Aerobic
	18-25
	28.06
	8.83
	15

	
	
	26-40
	25.13
	7.27
	16

	
	
	41+
	23.21
	7.77
	14

	
	
	
	
	
	

	
	Anaerobic
	18-25
	29.00
	-
	1

	
	
	26-40
	22.86
	7.10
	7

	
	
	41+
	24.50
	6.36
	2




Table 1 shows that Male participants in the no exercise group have much higher mean scores than those in the aerobic and anaerobic groups, suggesting that Male participants aged 41+ in both the Aerobic and Anaerobic activity groups had the highest Self-Esteem compared with those Male participants who didn’t participate in any exercise activity. The Female participants aged 26-40 in the anaerobic exercise activity group scored the lowest which reflected the greatest Self-Esteem, followed by the Female participants aged 41+ in the aerobic exercise activity group. However for females there is less differentiation in the mean scores, which range from 23.21-31.75 for no exercise to 23.21 to 29 in both types of exercise groups. 
Hypothesis 8, ‘There will be a significant difference in self-esteem scores depending on type of exercise, table 1 shows that there are no significant differences  in self-esteem scores regardless of exercise type.

A three way between groups ANOVA was carried out to explore the impact of Gender (Male & Female), Age (18-25, 26-40, 41+) and exercise activity (Aerobic, Anaerobic and no exercise) on Self-esteem as measured by the Rosenberg Self-esteem scale.
There were no significant interaction effects between gender, exercise activity and age, f (2, 84) = .194, = .824, exercise and age f (4, 84) = .521, p = .720, gender and age, f (2, 84) = .135, p = .874, and gender and exercise activity, f (2, 84) = 1.13, p = .326. In addition there were no significant main effects for exercise activity f (2, 84) = 2.33, p = .103, age f (2, 84) = .530, p = .591 and gender f (1, 84) = 2.57, p = .112.

Table 2. Mean scores and Standard Deviation for Stress based on Gender, Exercise activity and Age.
	Male or Female
	Type of Exercise
	Age group
	Mean
	SD
	N

	Male 
	No Exercise/
Occasionally
	18-25
	23.00
	-
	1

	
	
	26-40
	26.00
	6.56
	3

	
	
	Total
	25.25
	5.56
	4

	
	
	
	
	
	

	
	Aerobic
	18-25
	14.75
	6.94
	4

	
	
	26-40
	8.71
	5.37
	7

	
	
	41+
	6.60
	5.81
	5

	
	
	
	
	
	

	
	Anaerobic
	18-25
	15.55
	4.72
	9

	
	
	26-40
	15.38
	8.60
	8

	
	
	41+
	11.00
	8.89
	3

	
	
	
	
	
	

	Female
	No Exercise/
Occasionally
	26-40
	21.25
	8.26
	4

	
	
	41+
	16.00
	-
	1

	
	
	Total
	20.20
	7.53
	5

	
	
	
	
	
	

	
	Aerobic
	18-25
	21.06
	4.90
	15

	
	
	26-40
	19.81
	4.99
	16

	
	
	41+
	20.21
	5.47
	14

	
	
	
	
	
	

	
	Anaerobic
	18-25
	22.00
	-
	1

	
	
	26-40
	18.14
	6.59
	7

	
	
	41+
	12.00
	2.82
	2



Table 2 suggests that the mean score of male participants in the aged 26-40 non exercise group was 26.00 which indicates that the males have a score that indicates high stress. By contrast the 41+ male participant aerobic group scored the lower mean of 6.60 reflecting lowest levels of stress, suggesting that participating in exercise activity reduces stress. The 41+ female participants in the anaerobic group scored the lowest mean of 12.00 which suggests low stress levels, ironically those females that don’t participate in exercise in the 41+ participant group scored the second lowest mean of 16.00. The 18-25 year old participants in the anaerobic age group scored a mean of 22.00 indicating the highest levels of stress scores. 
Hypothesis 6 ‘There will be a difference in participants scores on the stress scale depending on type of exercise, analysis of table 2 above shows that in Males aerobic exercise lowers stress.
A three way between groups ANOVA was carried out to explore the impact of Gender (Male & Female), Age (18-25, 26-40, 41+) and exercise activity (Aerobic, Anaerobic and no exercise) on stress as measured by the Perceived stress scale. There were no significant interactions of gender, exercise activity and age f (2, 84) = .929, p =.399, for type and age f (4, 84) = .595, p =.667 lastly gender and age f (2, 84) = .019, p =.981. However there was a significant interaction between gender and exercise activity f (2, 84) = 4.899, P = .010. There were no significant main effects for age f (2, 84) = 2.381, p = .099. There were no significant effects for exercise activity f (2, 84) = 1.996, p = .142. There was a significant main effect for gender f (1, 84) = 5.279, p = .024.

Table 3. Mean scores and Standard Deviation for Depression based on Gender, Exercise activity and Age.
	Male or Female
	Type of Exercise
	Age group
	Mean
	SD
	N

	Male 
	No Exercise/
Occasionally
	18-25
	33.00
	-
	1

	
	
	26-40
	42.66
	6.50
	3

	
	
	Total
	40.25
	7.18
	4

	
	
	
	
	
	

	
	Aerobic
	18-25
	47.00
	12.73
	4

	
	
	26-40
	57.86
	3.67
	7

	
	
	41+
	56.40
	8.05
	5

	
	
	
	
	
	

	
	Anaerobic
	18-25
	46.44
	9.59
	9

	
	
	26-40
	50.87
	10.52
	8

	
	
	41+
	56.33
	5.50
	3

	
	
	
	
	
	

	Female
	No Exercise/
Occasionally
	26-40
	37.00
	10.95
	4

	
	
	41+
	52.00
	-
	1

	
	
	Total
	40.00
	11.62
	5

	
	
	
	
	
	

	
	Aerobic
	18-25
	43.66
	9.08
	15

	
	
	26-40
	46.31
	9.50
	16

	
	
	41+
	50.92
	7.92
	14

	
	
	
	
	
	

	
	Anaerobic
	18-25
	46.00
	-
	1

	
	
	26-40
	50.28
	10.39
	7

	
	
	41+
	58.50
	.7071
	2




Table 3 suggests that the lowest mean score was the non-exercising male participants in the 18-25 age category with a mean of 33.00, indicating higher scores on the depression questionnaire, meanwhile the highest mean score was the male participants aged 26-40 in the aerobic exercise category with a mean score of 57.86 indicating low depression scores. The mean score of male participants in the aerobic 41+ category was only slightly lower than the 26-40 age category with a mean score of 56.40, indicating lower depression scores. The participants in the 41+ age category in both the Aerobic and anaerobic groups shared a similar mean score with 56.40 in the aerobic category followed by a mean score of 56.33 in the anaerobic group suggesting no differences between the two groups. The female participants in the non-exercise 26-40 age group scored a mean of 37.00 potentially indicating a higher scores of depression according to the Major Depression Inventory (MDI) scoring system. A mean score of 58.50 was scored by the 41+ anaerobic participant group, suggesting low scores on the depression scale, likewise a score of 50.92 again considered a higher score on the depression inventory was the mean reflecting the 41+ female age category in the aerobic exercise group, suggesting lower depression scores. 
Hypothesis 7 ‘There will be a significant difference in depression scores depending on type of exercise’, table 3 above shows that for all participants the hypothesis is not supported.

 A three way between groups ANOVA was carried out to explore the impact of gender (Male & Female), Age (18-25, 26-40, 41+) and exercise activity (Aerobic, Anaerobic and no exercise) on depression as measured by the Depression Inventory. There were no significant interactions of gender, exercise activity and age f (2, 84) = .218, P = .805, for exercise activity and age f (4, 84) = .461, p = .764, for gender and age f (2, 84) = .418, p = .659, for gender and exercise activity f (2, 84) = .949, p =.391. However, there was a significant interaction between age f (2, 84) = 4.439, p = .015. There was no significant interaction found with exercise activity f (2, 84) = 2.479, P = .090, there was no significant interaction found in gender f (1, 84) = 1.457, p = .231.

Table 4.  Mean scores and Standard Deviation for Self-Esteem based on Gender, Frequency of Exercise and Age.
	Gender 
	Age 
	Frequency
	Mean
	SD
	N

	Male 
	18-25
	Never 
	31.00
	-
	1

	
	
	1-3 per week
	28.75
	4.11
	4

	
	
	Daily
	18.77
	3.70
	9

	
	
	
	
	
	

	
	26-40
	Never 
	33.33
	6.11
	3

	
	
	1-3 per week
	21.57
	7.13
	7

	
	
	Daily
	14.75
	6.90
	8

	
	
	
	
	
	

	
	41+
	Never
	31.00
	7.07
	2

	
	
	1-3 per week
	10.00
	.00
	2

	
	
	Daily
	17.00
	14.00
	4

	
	
	
	
	
	

	Female
	18-25
	Never
	28.66
	5.15
	6

	
	
	1-3 per week
	27.37
	8.30
	8

	
	
	Daily
	29.50
	7.41
	2

	
	
	
	
	
	

	
	26-40
	Never
	28.00
	10.57
	9

	
	
	1-3 per week
	26.18
	8.63
	11

	
	
	Daily
	21.28
	.70
	7

	
	
	
	
	
	

	
	41+
	Never
	22.50
	7.81
	6

	
	
	1-3 per week
	25.37
	7.74
	8

	
	
	Daily
	19.66
	3.51
	3




Table 4 above suggests that the lowest mean score in the male participants was the age 26-40 age category, whereby the mean score was 14.75 under the frequency of exercise ‘daily exercise’ category option, suggesting high self-esteem scores. The same trend appeared to manifest in the 41+ age category in the male participants who exercised daily, with a mean score of 17.00 thereby indicating greater self-esteem scores. The trend appeared to have continued in the male participant’s 18-25 age category with a mean score of 18.77, alluding to low mean scores and high self-esteem. By contrast, the highest mean score fell into the 26-40 age category of participants who claimed to never exercise, the high mean score of 33.33 suggests that this group of participants may have low self-esteem. The lowest mean score within the female participant category was 19.66 which was recorded in the 41+ age category whereby participants claimed to exercise daily, a similar trend was recorded in the age 26-40 female participants who claimed to take frequent exercise daily, a mean score of 21.28 was recorded, possibly suggesting high self-esteem.  However, a low score was also recorded among female participants in the 41+ age category whereby participants claimed to ‘never exercise’, the mean score was recorded as 22.50, which would potentially allude to greater self-esteem. The highest mean score was recorded as 28.66 in the female 18-25 age category, these participants claimed to ‘never’ exercise, possibly suggesting that self-esteem would be lower.
Hypothesis 3 ‘Individuals that take part in frequent exercise will have greater self-esteem than those individuals that don’t take part in regular exercise and was supported upon analysis of table 4, because those who frequently exercise have high scores on Self-esteem and particularly for males.
Hypothesis 4 ‘I would expect that the 26-40 age group category would experience greater self-esteem from regular exercise’, this hypothesis was not supported for age, however, across all age groups, exercise increases self-esteem
A three way between groups ANOVA was carried out to explore the impact of gender (Male & Female), Age (18-25, 26-40, 41+) and exercise frequency (Aerobic, Anaerobic and no exercise) on Self-esteem as measured by the Rosenberg Self-esteem scale. There were no significant interactions of gender, age and frequency of exercise f (4, 82) = 1.533, p = .200, for age and frequency of exercise f (4, 82) = .744, p = .545. However, there was a significant interaction between gender and frequency of exercise f (2, 82) = 3.837, p = .026. There was no significant interaction between gender and age f (2, 82) = .044, p = .957. There was a significant interaction with frequency of exercise f (2, 82) = 6.939, p = .002, there was also a significant interaction in age f (2, 82) = 3.337, p = .040. There were no significant interactions in gender f (1, 82) = 1.815, p = .182.


Table 5.  Mean scores and Standard Deviation for Stress based on Gender, Frequency of Exercise and Age.
	Gender 
	Age 
	Frequency
	Mean
	SD
	N

	Male 
	18-25
	Never 
	23.00
	-
	1

	
	
	1-3 per week
	19.25
	6.94
	4

	
	
	Daily
	13.56
	3.36
	9

	
	
	
	
	
	

	
	26-40
	Never 
	26.00
	6.57
	3

	
	
	1-3 per week
	14.14
	6.36
	7

	
	
	Daily
	10.63
	9.00
	8

	
	
	
	
	
	

	
	41+
	Never
	19.00
	2.83
	2

	
	
	1-3 per week
	14.14
	.000
	2

	
	
	Daily
	10.62
	2.00
	4

	
	
	
	
	
	

	Female
	18-25
	Never
	20.33
	3.08
	6

	
	
	1-3 per week
	21.88
	6.29
	8

	
	
	Daily
	20.50
	2.12
	2

	
	
	
	
	
	

	
	26-40
	Never
	22.44
	5.79
	9

	
	
	1-3 per week
	20.09
	4.91
	11

	
	
	Daily
	15.14
	4.88
	7

	
	
	
	
	
	

	
	41+
	Never
	18.83
	6.24
	6

	
	
	1-3 per week
	20.88
	5.44
	8

	
	
	Daily
	14.33
	3.78
	3



Table 5 above suggests that the highest mean score of 26.00, an indicator of high stress was amongst the male aged 26-40 never exercise category. The second highest recorded mean score again fell into the male never exercise category 18-25 age group with a recorded mean score of 23.00. The lowest mean score of 10.62 was recorded in the age 41+ male participant category who exercised daily, potentially indicating less stress in accordance with the Rosenberg self-esteem scale. The highest recorded score of the female participants was in the 26-40 age category that ‘never exercised’, potentially suggesting higher stress levels in accordance with the Rosenberg self-esteem scoring system, however, both age 26-40 and 41+ participant groups who claimed to exercise on a daily basis scored lower ‘means’ with the 41+ age category scoring the very lowest mean of 14.33 and the 26-40 age category scoring a mean of 15.14 respectively. Lower mean scores potentially suggesting lower levels of stress. 
Hypothesis 1 which states ‘Individuals that take part in regular exercise will be less stressed than those individuals who don’t take part in exercise’ is supported.
Hypothesis 5 ‘There will be a difference between Male/ Female and their levels of stress as measured by the stress, depression and self-esteem scale, analysis of table 5 shows that male participants have lower levels of stress than females across all age groups
 A three way between groups ANOVA was carried out to explore the impact of gender (Male & Female), Age (18-25, 26-40, 41+) and exercise frequency (Aerobic, Anaerobic and no exercise) on Stress as measured by the Perceived Stress scale. There were no significant interactions of gender, age and frequency of exercise f (4, 82) = .673, p = .613, nor for age and frequency f (4, 82) = .693, p = .599. There was a significant interaction for gender and exercise frequency f (2, 82) = 4.920, P = .010. There was no significant interaction between gender and age f (2, 82) = 2.313, p = .105. There was a significant interaction for exercise frequency f (2, 82) = 10.903, p = .000. There was a significant interaction for age f (2, 82) = 6.013, p = .004. There was also a significant interaction for gender f (1, 82) = 10.218, P = .002.


Table 6.  Mean scores and Standard Deviation for Depression based on Gender, Frequency of Exercise and Age.
	Gender 
	Age 
	Frequency
	Mean
	SD
	N

	Male 
	18-25
	Never 
	33.00
	-
	1

	
	
	1-3 per week
	40.75
	16.00
	4

	
	
	Daily
	49.2
	5.65
	9

	
	
	
	
	
	

	
	26-40
	Never 
	42.7
	6.50
	3

	
	
	1-3 per week
	52.6
	8.58
	7

	
	
	Daily
	55.5
	8.98
	8

	
	
	
	
	
	

	
	41+
	Never
	46.00
	5.66
	2

	
	
	1-3 per week
	60.00
	.000
	2

	
	
	Daily
	59.75
	.500
	4

	
	
	
	
	
	

	Female
	18-25
	Never
	46.67
	7.31
	6

	
	
	1-3 per week
	42.00
	10.62
	8

	
	
	Daily
	42.50
	4.94
	2

	
	
	
	
	
	

	
	26-40
	Never
	39.55
	10.40
	9

	
	
	1-3 per week
	46.09
	9.88
	11

	
	
	Daily
	54.00
	5.03
	7

	
	
	
	
	
	

	
	41+
	Never
	50.83
	5.45
	6

	
	
	1-3 per week
	50.63
	9.68
	8

	
	
	Daily
	57.33
	1.53
	3



Table 6 above suggests that the highest mean was 60.00 for the 41+ male participants in the 1-3 times per week exercise group suggesting low levels of depression in the cohort in accordance with the Major depression inventory (MDI), a mean score of 59.75 was obtained for the 41+ male participants in the daily exercise group which suggests low levels of depression the mean scores remained high in the age category below the 26-40 males which indicates a trend of frequent exercise and low levels depression. Meanwhile the male participants in the 18-25 never exercise category scored a mean of 33.00 thus potentially suggesting higher level of depression. In the female category the highest mean score was 57.33 again in the 41+ age group who undertook daily exercise, possibly suggesting low levels of depression, the high score was also reflected in the daily exercise 26-40 age category where a mean of 54.00 was achieved which indicates low depression. The lowest score recorded was 42.00 in the female 18-25 age category that exercised 1-3 times per week suggesting higher depression. 
Hypothesis 2 ‘ Individuals that take part in regular exercise will be less likely to suffer from depression compared with those individuals who don’t take part in regular exercise’, this hypothesis was not supported as analysis of the above table shows that those participants engaging in regular exercise have high levels of depression.
A three way between groups Anova was carried out to explore the impact of gender (Male & Female), Age (18-25, 26-40, 41+) and exercise frequency (Aerobic, Anaerobic and no exercise) on Depression as measured by Depression Inventory. There were no significant interactions for gender, age and exercise frequency f (4, 82) = .897, P = .469, for age and frequency f (4, 82) = .388, p = .817, for gender and frequency f (2, 82) = 1.871, p = .161, for gender and age f (2, 82) = .824, p = .442. However there was a significant interaction in exercise frequency f (2, 82) = 6.478, p = .002, there was also a significant interaction between age f (2, 82) = 8.369, p = .000. There was no significant interaction in gender f (1, 82) = .265, P = .608.
[bookmark: _Toc510085335]Discussion. 

The purpose of this research was to study the impact of exercise on psychological wellbeing, three potentially significant findings were that in males, aerobic exercise lowers stress, that individuals who take part in frequent exercise will have greater self-esteem than those who don’t take part in frequent exercise, results revealed that those who frequently exercise have higher scores on self-esteem particularly in males. Individuals that take part in regular exercise were less stressed than those individuals who don’t take part in regular exercise, highlighting the importance of frequent physical activity. Male participants have lower levels of stress than females across the studied age groups.
 Individuals that take part in regular exercise will be less stressed than those individuals who don’t take part in exercise is supported reiterating Salmon (2001) findings, whereby analysis from cross sectional research and longitudinal studies alike signpost that the impact of aerobic exercise is entirely positive with antidepressant effects and anxiolytic outcomes, thereby increasing the resilience and offsetting the negative implications associated with stress (Salmon, 2001). Furthermore Salmon (2001) reported that data analysis discovered a positive link between exercise and a reduction from stress related illness, improving Psychological wellbeing and Physical health (Salmon, 2001). The power that exercise exhibits over stress reduction is well recognised by Nguyen-Michael, Unger, Hamilton & Spruijt-Metz (2006) who also established the link between physical activity and its capacity to raise well-being.
Individuals that take part in regular exercise will be less likely to suffer from depression compared with those individuals who don’t take part in regular exercise, the hypothesis was not supported, analysis of  the representative table illustrated that those participants engaging in regular exercise experience high levels of depression which is unusual since most studies highlight the positive effects of frequent exercise on depression and mental health (Boutcher & Faulkner,2000) and Scully, Kremer, Meade, Graham & Dudgeon (1998). Thus, not supporting the findings of Craft & Perna (2004) who postulated that a reasonable amount of exercise is advantageous for individuals suffering from depression and participation in frequent exercise has the potential to ease the symptoms associated with clinical depression (Craft & Perna, 2004).  An explanation for the inconclusive hypothesis result may have been implicated by the following possibilities, therefore consideration must be given to the questionnaire in terms of its usefulness, was it significantly robust? The reliability of the participants answers in terms of honesty when answering how ‘frequently they exercised’ is not to be overlooked, the study was not longitudinal and (I) the researcher did not observe the exercise sessions over a set time frame. North et al (1990 as cited in Scully, Kremer, Meade, Graham & Dudgeon, 1998) carried out a meta-analysis on 80 studies and what the outcome revealed was that a positive correlation was found between exercise and depression, they concluded that maintaining long-lasting exercise regimes provided adequate relief from clinical depression, the various participant groups all reported that exercise ‘lifted’ their depression.
As previously aforementioned, the flaw in both the questionnaire and the study alike highlights the reliability of the exercise ‘frequency’ term and the answer provided on the questionnaire, options being, ‘never/occasionally’, ‘1-3 times per week’, and ‘Daily’, North et AL’s (1990) study alluded to this, stipulating that exercise duration had been monitored and scrutinised during their meta-analysis which focussed on 80 past studies, the researchers factored in demographics such as length of the exercise plan, duration, intensity and quantity of exercise, these facets had not been quantified by this current research project into ‘Effects of exercise on depression, stress and Self-esteem’ which may be a suffice explanation into the results being opposite to what was predicted for the hypothesis since little thought had gone into measuring ‘length of exercise programmes’, ‘intensity’ and ‘duration’ which may have provided greater insight for a positive hypothesis outcome. North et al (1990 as cited in Scully, Kremer, Meade, Graham & Dudgeon, 1998) finally advocated that the most significant improvements noted for depression primarily occurred after a ‘17 week exercise programme’, moreover the researchers stipulated that the more often that the participants exercised, the more effective, therefore the greater the improvement in depression North et al (1990 as cited by Scully, Kremer, Meade, Graham & Dudgeon, 1998). Questions in relation to whether the participants had ever suffered from or were experiencing symptoms of depression would have provided more insight.
Individuals that take part in frequent exercise will have greater self-esteem than those individuals that don’t take part in regular exercise, this hypothesis was supported upon analysis and represented in table four of the results section, the results table revealed that those who frequently exercise have high scores on Self-esteem and particularly for males. There is an abundance of research in support of those individuals who frequently exercise and the positive link to self-esteem, which supports Scully, Kremer, Meade, Graham & Dudgeon (1998) who highlighted the positive correlation between exercise activity and increased self-esteem, furthermore Torres & Fernandez (1995 as cited in Fox, 2000) postulated that high Self-esteem ‘constitutes a strong relationship with healthy type behaviours’, such as increased address to exercise and recreational activities, in turn building strong resilience and maintaining Self-esteem. 
Furthermore, a study carried out by Tiggemann & Williamson (2000) who employed a study focussed on the role of frequency of exercise and wellbeing that targeted a questionnaire which was distributed at 252 participants, aged between 16 and 60, with questions centred on quantity of exercise, their reasons for physical activity and self-esteem. Participants were placed into four groups and a negative correlation was found for frequency of physical activity and self-esteem found in young females, this was due to young females in this particular group wanting to exercise with weight loss as their main motivation, the current study which looked at the effects of exercise on well-being; in this case ‘self-esteem’ did not explore the ‘unique motivations’ of individuals exercise goals, therefore in light of this finding, it could be recognised as a plausible explanation for the males having greater self-esteem, recognising that the aforementioned hypothesis was supported, especially in males.
The expectation of the 26-40 age group category experiencing greater self-esteem from regular exercise, was not supported for age and whilst the hypothesis wasn’t supported for the specific age category, it was supported that across all age groups, exercise does indeed increase self-esteem and the growing body of research supports this, it was well recognised in the findings of Scully et al (1998) who postulated the positive correlation between exercise activity and the increase in self-esteem, the researchers also recognise that  various studies have examined exercise and its capacity to lift mood, consequently lift self-esteem as a result, one such study is the. Scully et al (1998) they established an encouraging association between physical activity and elevated self-esteem, as a result of the exercise encounter those individuals with very low self-esteem appeared to have the greatest upward gains in self-esteem.
The present sample in relation to ‘exploring the effects of exercise on wellbeing’ was albeit a small sample of 100 participants, another limitation for consideration was the uneven participant group samples, which may provide a supportive reason in to why the hypothesis wasn’t supported. Furthermore a study carried out by DeMoor, Beem, Stubbe, Boomsma & DeGeus (2006) examined whether frequent physical activity is linked to depression and anxiety with reference to age and gender variables found that participation in regular exercise actually weakened with age, figures that represent this were 70% activity in the teenage sample, decreasing to 30% activity in the adult sample, providing further sustenance for results not supporting the addressed hypothesis. A meta-analysis carried out by Gruber (1986) that explored the effects of physical activity on the self-esteem of young people, found that a greater improvement was reported specifically from ‘aerobic exercise’ in this particular young age cohort. Sonstroem, Harlow & Josephs (1994) & Sonstroem, Speliotis & Fava (1992)’s findings further support the body of literature to accompany the testimony to exercise and its relationship with elevated levels of self-esteem in varying age groups, ranging from young people to both male and female older adults. The above examples highlight and support the hypotheses that exercise increases self-esteem across all age groups. 

A difference between Male/Female and their levels of stress as measured by the stress, depression and self-esteem scales results indicated that Male participants have lower levels of stress than the females across all age groups supporting the work of both Boutcher & Faulkner (2000) & Salmon (2001) whose findings are in favour of the positive impact of exercise upon relieving stress (Boutcher & Faulkner, 2000).  Moreover Salmon (2001) advocated the positive correlation between physical activity and stress relief, further stating that exercise is well connected to the positive outcome of alleviating both depressive symptoms and a marked reduction in stress.
A difference in participant’s scores on the stress scale depending on type of exercise, resulted in an outcome which indicated that in Males, aerobic exercise lowers stress, this supports Salmon (2001) findings, generated from cross-sectional research and longitudinal studies alike, which reveal that the effect of ‘aerobic’ exercise is entirely positive with antidepressant effects and positive anxiolytic outcomes which offset negative implications associated with stress. Moreover, data analysis discovered a positive correlation between exercise and a reduction in stress related illness (Salmon, 2001). The finding on aerobic exercise supports the work of Camiletti-Moiron et al (2013) who studied the effects of various exercise regimes on, albeit ‘oxidative stress’ and revealed that frequent ‘aerobic’ exercise successfully reduces oxidative stress but this wasn’t exclusive to the male population. The outcome semi supports the findings of Scully, Kremer, and Meade, Graham & Dudgeon (1998) who postulated that engaging with aerobic activity has greater enhancements and is more beneficial to the individual than engaging with anaerobic activity.
The significant difference in depression scores depending on type of exercise hypothesis, was not supported, which is unusual since the growing body of research supports that those individuals who engage with physical activity have less depression, likewise those individuals who suffer from depression encounter the benefits of exercise as an intervention. Thus, one such study investigated the construct of self-concept and self-esteem, anticipating whether exercise activity among 1250 female participants presenting with symptoms of depression in the 12th grade of school would respond positively to exercise intervention, what researchers Dishman, Hales, Pfeiffer, Felton, Saunders, Ward & Pate (2006) found was that exercise activity amongst the participants was positively correlated with self-concept, consequently the positive correlation outcomes support the suggestion that participation in physical exercise could reduce the early onset of depression in the cohort of teenage girls, moreover could be utilised as a preventable treatment strategy in the task of combatting the onset and development of depression  (Dishman et al, 2006).
Limitations of the featured study include the small sample size, the uneven participant group numbers, the random snowball sample, the honesty of the participants must also be considered when answering the depression, stress and self-esteem scale, understanding must be allowed for the sensitive nature surrounding some of the questions within the scales, regarding people’s feelings, and whether the participants responded as accurately as they truly felt. The study was not longitudinal, the participants exercise regimes were not monitored over a set time frame, had this been the case, the outcome of the study may have featured even more positive outcomes. North et al (1990 as cited in Scully et al 1998) stipulated that the best enhancements for depression through the medium of exercise were following 17 weeks of exercise
There will be a significant difference in self-esteem scores depending on type of exercise, results indicated that there were no significant differences in self-esteem scores regardless of exercise type, thus the findings of Scully et al (1998) and Greenway & Price (2018) rest at polar opposites in light of this outcome, Scully who advocated that a positive correlation was observed between exercise and increased self-esteem; albeit exercise ‘type’ wasn’t discussed, was met by Greenway & Price (2018) argument which revealed that anaerobic exercise coupled with body dissatisfaction was the catalyst for engagement in destructive behaviours, such as steroid abuse, thus creating a somewhat erratic effect on self-esteem. The finding of the study found that the very reason male participants engaged in physical activity initially, was to increase low self-esteem, this becoming counterproductive when participants became frustrated with training, thereby witnessed another fall in self-esteem, and to counteract this, they engaged in steroid abuse (Greenway & Price, 2018). 







[bookmark: _Toc510085336]Limitations

Initial consideration must be given for the small sample size of 100 participants, this study could have been improved by employing a greater number of participants, the three groups were again uneven in terms of gender mix and group size which could have affected the results and the majority of participants were recruited from a semi purposeful sample, it was not entirely possible to generate data from the specific aerobic/anaerobic groups exclusively, which would have impacted the outcome. Participation in the random snowball sample was overall successful. The study was not longitudinal by nature, greatest positive effects would have been witnessed from a longer-term study, whereby questionnaires would have been distributed at initial consultation, again at a set interval following a few weeks of exercise intervention and a third or fourth set of questionnaires could have been distributed towards the end of a longer term of committed exercise, in both aerobic and anaerobic exercise groups. A significant flaw in the study resulted from a lack of consideration into demographics such as length of exercise plan, duration of exercise sessions, intensity and quantity of exercise and asking participants to specify exactly what type of exercise they participated in, unfortunately the questionnaire did not feature these demographics, these features would have undoubtedly made the study more robust. Findings from North el at (1990 as cited in Scully 1998) featured in this study, stipulated that the most significant effect of exercise improving depression were discovered when participants had engaged in physical activity for at least 17 weeks, the findings reiterate the strength of a long-term study in generating more accurate results. The study relied heavily upon the answers from participants in connection to how frequently and what type of exercise they engaged with, consideration must be given for their responses and how accurate these responses were, the questionnaire’s present themselves with their own issues in this sense, because the scores can be manipulated by the participant in order to present themselves in a way which is viewed desirable and not a true reflection of how they feel. It was not considered whether the participants had suffered from/were experiencing any pre-existing wellbeing issues such as depression, stress or low self-esteem, the study would have benefitted from this information to further determine the impact of exercise on wellbeing.  

[bookmark: _Toc510085337]Implications

This study looked at the impact of exercise on three facets of wellbeing, stress, depression and self-esteem, the outcome of the research found that not all hypothesis were supported, however some did support the growing body of literature that endorses exercise as an excellent alternative therapy in the treatment of stress, depression and self-esteem regardless of age, gender and exercise type. In support of current literature, this study found that participants that engaged in aerobic exercise had lower levels of stress, particularly in the male recruits. Those individuals that frequently attended exercise sessions had increased self-esteem, reported particularly in the male population of the study, like wise those individuals that frequently exercised were found to have lower levels of stress compared with those that don’t engage with exercise activity, finally it was evident that the male participants reported lower levels of stress than their female counterparts.





[bookmark: _Toc510085338]Future research   

[bookmark: _Toc510085339]Depression is a huge issue in the United Kingdom, creating an overwhelming financial pressure on the NHS. Future research would benefit from assigning exercise as an intervention for a participant group with diagnosed depression, low self-esteem and stress versus a control group of individuals not presenting with symptoms, to accurately assess the outcome and potentially further support existing literature. Likewise, studies that utilise various activities along with measuring the outcome of both group exercise effects versus exercising individually could only but provide a greater platform for improving the symptoms of psychological issues such as stress, depression and low self-esteem. Addressing this issue by treating depression via the medium of exercise may reduce the financial implications on the country and provide a natural and easily accessible alternative intervention in place of the antidepressant medication route. 
[bookmark: _Toc510085340]Health promotion programmes would benefit from heavily endorsing the positive impact of physical activity in tackling issues such as stress, depression and self-esteem. 


[bookmark: _Toc510085341]Conclusion

The utilisation of physical activity in place of medication in the treatment of stress, depression and low self-esteem is widely recognised as a successful natural intervention. The implementation of a frequent exercise activity programme warrants recognition since findings endorse that following a 17-week exercise programme will achieve the greatest enhancement in the treatment of depression, therefore exercise is considered a suitable treatment to remedy, stress, depression and low self-esteem. Exercise and it’s strong relationship with raised self-esteem has been uncovered during the course of this study, high self-esteem constitutes a strong link with healthy type behaviours, and the importance of elevated self-esteem was reinforced by (Fox, 2000). Therefore any intervention that will inflate and maintain this in order to promote good health is a worthy investment, potentially underused by the medical profession. Continual and further studies in this arena can only promote the advantages of exercise as an effective intervention in the treatment of depression, stress and low self-esteem.  Antidepressants are the treatment of choice following a diagnosis of depression, however Blumenthal, Babyak, Moore, Craighead, Herman, Khatri & Doraiswamy (1999) stipulated that 30% to 35% of diagnosed depression sufferers do not experience improvements in their depression. Furthermore, antidepressant medication comes with a cost, by way of unpleasant side effects which can impact on day to day functioning, addressing the issue in non-compliance of antidepressant medication is considered a longstanding issue (Blumenthal et al, 1999) which could be overturned through the implementation of a regular exercise regime.
In light of this, data analysis has discovered the long standing positive correlation between exercise and a reduction in stress related illness, strengths from such research findings and the existing abundance of research in this domain are testament to the enhancement of wellbeing through the medium of exercise. Exercise, clearly acts as a mediator between poor wellbeing and the potential pathway to improved psychological health. Reduced mental health manifested from stress related illness, poor self-esteem and depression can be overturned through engagement with exercise, offering a non-evasive, natural form of therapy to assist in the healing of Psychological illness in any which environment they choose, ultimately handing back hope and control to the individual. The study highlights the important health outcomes associated with frequent exercise.
Finally, in the absence of not all hypotheses being met in this research, it is however evident from all the literature reviewed and supporting hypotheses that no matter, the age, gender or exercise type, exercise plays a fundamental role in increasing and maintaining all facets of well-being.
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Section A.                               Male…...     Female……   
Please indicate your age category:   18-25      26-40      41+  

How often do you exercise?    Never    Occasionally    1-3 times per week        Daily

Type of Exercise undertaken:    Mostly Aerobic               Mostly Anaerobic

(RSE)
Please circle the most appropriate answer for each item, based upon whether you, strongly agree, agree, neither, disagree, or strongly disagree with it.
1. = Strongly agree
2. = Agree
3. = Neither
4. = Disagree
5. =Strongly disagree

1. On the whole, I am satisfied with myself     1     2     3     4     5

2. At times I think I am no good at all     1     2     3     4     5

3. I feel that I have a number of good qualities     1     2     3     4     5

4. I am able to do things as well as most other people     1     2     3      4     5

5. I feel I do not have much to be proud of     1      2     3     4      5

6. I certainly feel useless at times     1     2     3     4     5

7. I feel that I am a person of worth     1     2     3     4     5

8. I wish I could have more respect for myself     1     2     3     4     5

9. All in all, I am inclined to think that I am a failure     1     2     3    4     5

10. I take a positive attitude toward myself      1     2     3     4     5
Section B.
(PSS)
Please tick the most appropriate option regarding how often you felt or thought a certain way.

0 = Never
1 = Almost never
2= Sometimes
3 = fairly often
4 = Very often


A.1. In the last month, how often have you been upset because of something that happened unexpectedly?     0    1     2     3     4     
*.2. In the last month, how often have you felt that you were unable to control the important things in your life?     0     1     2     3     4     
B.3. In the last month, how often have you felt nervous and stressed?    0    1    2    3    4    
*.4. In the last month, how often have you felt confident about your ability to handle your personal problems?     0     1     2     3     4     
*.5. In the last month, how often have you felt that things were going your way?
 0     1      2     3     4   
C.6. In the last month, how often have you found that you could not cope with all the things that you had to do?     0     1     2     3     4     
D.7. In the last month, how often have you been able to control irritations in your life?    
0     1     2     3      4     
E.8. In the last month, how often have you felt that you were on top of things?
0     1     2     3     4     
F.9. In the last month, how often have you been angered because of things that were outside of your control?     0     1     2     3     4     
*.10. In the last month, how often have you felt difficulties were piling up so high that you could not overcome them?  
0     1     2     3     4

Section C.  (DI)
The following questions ask how you have been feeling over the last two weeks. Please place a cross in the box which is closest to how you have been feeling.
	How much of the time…
	All the time
	Most of the time
	Around half of the time
	Some of the time
	At no time

	Have you felt low in spirits or sad?
	
	
	
	
	

	Have you lost interest in your daily activities?
	
	
	
	
	

	Have you felt lacking in energy and strength?
	
	
	
	
	

	Have you felt less self-confident?
	
	
	
	
	

	Have you had a bad conscience or feelings of guilt?
	
	
	
	
	

	Have you felt that life wasn’t worth living?
	
	
	
	
	

	Have you had difficulty in concentrating?
	
	
	
	
	

	Have you felt very restless?
	
	
	
	
	

	Have you felt subdued?
	
	
	
	
	

	Have you had trouble sleeping at night?
	
	
	
	
	

	Have you suffered from reduced appetite?
	
	
	
	
	

	Increased appetite?
	
	
	
	
	



Debrief.

Thank you for taking part in this study and completing the questionnaire.
The research aims to explore the impact of exercise on three facets of well-being, stress, self-esteem and depression, Norris, Carroll & Cochane (1992) reported that following their study, results indicated that those who reported greater physical activity also reported less stress and lower levels of depression (Norris, Carroll & Cochane, 1992). I (the researcher) seek to explore whether the outcome of this study reflects the work of the aforementioned researchers.
If any of the questions within this survey do cause you any negative implications, please seek professional support through your G.P.
Alternatively, you can also visit the following websites or contact them via the numbers provided

Mind Information line: 0300 123 33 93
www.mind.org.uk/information-support/helplines

NHS Information line: 08444 775 774 (Mon-Fri, 9.30-5.30pm).
www.nhs.uk/conditions/stress-anxiety-depression/mental-health-helplines/?

Should you have any further concerns, please contact me (the researcher) via E-Mail: 1502771@uwtsd.student.ac.uk

Thank you for your participation.


Information sheet.










REASERCH: An exploration into the Impact of Exercise on Well-being. 

I am currently a third year BSc Applied Psychology student at the University of Wales Trinity St David, Carmarthen.
I am currently carrying out experimental research under the supervision of Karen Eaton - Thomas BSc, MSc, PGCE, MBPsS, ATP.
The research is an investigation into the Impact of (aerobic and anaerobic) Exercise, on Well-being, versus the impact of non-exercise on well-being.
You are freely invited to participate in this investigative research and hold the right to withdraw your anonymous questionnaire at any point before February 25th 2018. 

ANONYMITY: The questionnaire will not ask you to reveal your identity, nor will it is ask you to reveal any personal information. For the purpose of this experimental research, each questionnaire will be assigned a number, should you decide to withdraw your completed questionnaire it would be accessed via the code number.

REQUIREMENTS: You will be asked how often you exercise on a weekly basis, you will also be asked a series of short questions in relation to your thoughts on your current well-being.

RATIONALE OF THE STUDY: To explore the Impact of (aerobic and anaerobic) Exercise on Well-being versus the impact of non-exercise on well-being, the three well-being facets under exploration are, stress, depression and self-esteem. 

CONFIDENTIALITY: All information generated as a result of this study will be stored confidentially in a secure password protected file, accessed only by myself and the dissertation supervisor.

FURTHER INFORMATION: Should you require any further information regarding this study or should you decide to withdraw your anonymous questionnaire, please contact me via the email address below;
1502771@student@uwtsd.ac.uk


Signature    …………………………………………………             
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[bookmark: _Toc510085352]Output for Self-Esteem.         

                                           
UNIANOVA totalselfesteem BY Gender Type
  /METHOD=SSTYPE(3)
  /INTERCEPT=INCLUDE
  /PLOT=PROFILE(Type*Gender)
  /PRINT=ETASQ HOMOGENEITY DESCRIPTIVE
  /CRITERIA=ALPHA(.05)
  /DESIGN=Gender Type Gender*Type.



Univariate Analysis of Variance



	Between-Subjects Factors

	
	Value Label
	N

	Male or Female
	1
	Male
	40

	
	2
	Female
	60

	Type of Exercise
	.00
	.00
	9

	
	1.00
	Aerobic
	61

	
	2.00
	Anaerobic
	30

	
	
	
	












	Descriptive Statistics

	Dependent Variable:   totalselfesteem  

	Male or Female
	Type of Exercise
	Mean
	Std. Deviation
	N

	Male
	.00
	32.7500
	5.12348
	4

	
	Aerobic
	17.3125
	9.00162
	16

	
	Anaerobic
	21.3000
	7.63717
	20

	
	Total
	20.8500
	9.02006
	40

	Female
	.00
	30.0000
	6.04152
	5

	
	Aerobic
	25.5111
	8.03578
	45

	
	Anaerobic
	23.8000
	6.47731
	10

	
	Total
	25.6000
	7.69592
	60

	Total
	.00
	31.2222
	5.49495
	9

	
	Aerobic
	23.3607
	8.99080
	61

	
	Anaerobic
	22.1333
	7.25750
	30

	
	Total
	23.7000
	8.53336
	100




	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   totalselfesteem  

	F
	df1
	df2
	Sig.

	.920
	5
	94
	.472

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + Gender + Type + Gender * Type











	Tests of Between-Subjects Effects

	Dependent Variable:   totalselfesteem  

	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	1441.768a
	5
	288.354
	4.700
	.001
	.200

	Intercept
	33155.835
	1
	33155.835
	540.406
	.000
	.852

	Gender
	92.272
	1
	92.272
	1.504
	.223
	.016

	Type
	746.061
	2
	373.031
	6.080
	.003
	.115

	Gender * Type
	295.178
	2
	147.589
	2.406
	.096
	.049

	Error
	5767.232
	94
	61.354
	
	
	

	Total
	63378.000
	100
	
	
	
	

	Corrected Total
	7209.000
	99
	
	
	
	

	a. R Squared = .200 (Adjusted R Squared = .157)




Profile Plots
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UNIANOVA totalselfesteem BY Gender Type Age
  /METHOD=SSTYPE(3)
  /INTERCEPT=INCLUDE
  /PLOT=PROFILE(Type*Gender Type*Age)
  /PRINT=ETASQ HOMOGENEITY DESCRIPTIVE
  /CRITERIA=ALPHA(.05)
  /DESIGN=Gender Type Age Gender*Type Gender*Age Type*Age Gender*Type*Age.



Univariate Analysis of Variance




	Between-Subjects Factors

	
	Value Label
	N

	Male or Female
	1
	Male
	40

	
	2
	Female
	60

	Type of Exercise
	.00
	.00
	9

	
	1.00
	Aerobic
	61

	
	2.00
	Anaerobic
	30

	Age group
	1.00
	18-25
	30

	
	2.00
	26-40
	45

	
	3.00
	41+
	25




	Descriptive Statistics

	Dependent Variable:   totalselfesteem  

	Male or Female
	Type of Exercise
	Age group
	Mean
	Std. Deviation
	N

	Male
	.00
	18-25
	31.0000
	.
	1

	
	
	26-40
	33.3333
	6.11010
	3

	
	
	Total
	32.7500
	5.12348
	4

	
	Aerobic
	18-25
	21.0000
	8.28654
	4

	
	
	26-40
	16.7143
	8.05635
	7

	
	
	41+
	15.2000
	11.62755
	5

	
	
	Total
	17.3125
	9.00162
	16

	
	Anaerobic
	18-25
	22.2222
	5.30984
	9

	
	
	26-40
	19.0000
	7.59699
	8

	
	
	41+
	24.6667
	14.04754
	3

	
	
	Total
	21.3000
	7.63717
	20

	
	Total
	18-25
	22.5000
	6.28490
	14

	
	
	26-40
	20.5000
	9.33211
	18

	
	
	41+
	18.7500
	12.55559
	8

	
	
	Total
	20.8500
	9.02006
	40

	Female
	.00
	26-40
	31.7500
	5.31507
	4

	
	
	41+
	23.0000
	.
	1

	
	
	Total
	30.0000
	6.04152
	5

	
	Aerobic
	18-25
	28.0667
	8.82745
	15

	
	
	26-40
	25.1250
	7.26521
	16

	
	
	41+
	23.2143
	7.76757
	14

	
	
	Total
	25.5111
	8.03578
	45

	
	Anaerobic
	18-25
	29.0000
	.
	1

	
	
	26-40
	22.8571
	7.10466
	7

	
	
	41+
	24.5000
	6.36396
	2

	
	
	Total
	23.8000
	6.47731
	10

	
	Total
	18-25
	28.1250
	8.53131
	16

	
	
	26-40
	25.5185
	7.30316
	27

	
	
	41+
	23.3529
	7.19324
	17

	
	
	Total
	25.6000
	7.69592
	60

	Total
	.00
	18-25
	31.0000
	.
	1

	
	
	26-40
	32.4286
	5.22357
	7

	
	
	41+
	23.0000
	.
	1

	
	
	Total
	31.2222
	5.49495
	9

	
	Aerobic
	18-25
	26.5789
	8.98960
	19

	
	
	26-40
	22.5652
	8.32753
	23

	
	
	41+
	21.1053
	9.31483
	19

	
	
	Total
	23.3607
	8.99080
	61

	
	Anaerobic
	18-25
	22.9000
	5.44569
	10

	
	
	26-40
	20.8000
	7.37951
	15

	
	
	41+
	24.6000
	10.43072
	5

	
	
	Total
	22.1333
	7.25750
	30

	
	Total
	18-25
	25.5000
	7.96869
	30

	
	
	26-40
	23.5111
	8.44668
	45

	
	
	41+
	21.8800
	9.23454
	25

	
	
	Total
	23.7000
	8.53336
	100




	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   totalselfesteem  

	F
	df1
	df2
	Sig.

	.958
	15
	84
	.506

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + Gender + Type + Age + Gender * Type + Gender * Age + Type * Age + Gender * Type * Age




	Tests of Between-Subjects Effects

	Dependent Variable:   totalselfesteem  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	1878.735a
	15
	125.249
	1.974
	.027
	.261

	Intercept
	18958.086
	1
	18958.086
	298.762
	.000
	.781

	Gender
	163.436
	1
	163.436
	2.576
	.112
	.030

	Type
	296.841
	2
	148.420
	2.339
	.103
	.053

	Age
	67.261
	2
	33.631
	.530
	.591
	.012

	Gender * Type
	144.355
	2
	72.178
	1.137
	.326
	.026

	Gender * Age
	17.170
	2
	8.585
	.135
	.874
	.003

	Type * Age
	132.308
	4
	33.077
	.521
	.720
	.024

	Gender * Type * Age
	24.625
	2
	12.312
	.194
	.824
	.005

	Error
	5330.265
	84
	63.456
	
	
	

	Total
	63378.000
	100
	
	
	
	

	Corrected Total
	7209.000
	99
	
	
	
	

	a. R Squared = .261 (Adjusted R Squared = .129)




Profile Plots
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[bookmark: _Toc510085353]Raw data output for stress.

UNIANOVA TotalPSS BY Gender Type Age
  /METHOD=SSTYPE(3)
  /INTERCEPT=INCLUDE
  /POSTHOC=Age(TUKEY)
  /PLOT=PROFILE(Type*Age Type*Gender)
  /PRINT=ETASQ DESCRIPTIVE HOMOGENEITY
  /CRITERIA=ALPHA(.05)
  /DESIGN=Gender Type Age Gender*Type Gender*Age Type*Age Gender*Type*Age.



Univariate Analysis of Variance




	Between-Subjects Factors

	
	Value Label
	N

	Male or Female
	1
	Male
	40

	
	2
	Female
	60

	Type of Exercise
	.00
	.00
	9

	
	1.00
	Aerobic
	61

	
	2.00
	Anaerobic
	30

	Age group
	1.00
	18-25
	30

	
	2.00
	26-40
	45

	
	3.00
	41+
	25




	Descriptive Statistics

	Dependent Variable:   TotalPSS  

	Male or Female
	Type of Exercise
	Age group
	Mean
	Std. Deviation
	N

	Male
	.00
	18-25
	23.0000
	.
	1

	
	
	26-40
	26.0000
	6.55744
	3

	
	
	Total
	25.2500
	5.56028
	4

	
	Aerobic
	18-25
	14.7500
	6.94622
	4

	
	
	26-40
	8.7143
	5.37631
	7

	
	
	41+
	6.6000
	5.81378
	5

	
	
	Total
	9.5625
	6.37672
	16

	
	Anaerobic
	18-25
	15.5556
	4.71993
	9

	
	
	26-40
	15.3750
	8.60129
	8

	
	
	41+
	11.0000
	8.88819
	3

	
	
	Total
	14.8000
	6.90233
	20

	
	Total
	18-25
	15.8571
	5.40452
	14

	
	
	26-40
	14.5556
	9.12155
	18

	
	
	41+
	8.2500
	6.86086
	8

	
	
	Total
	13.7500
	7.90894
	40

	Female
	.00
	26-40
	21.2500
	8.26136
	4

	
	
	41+
	16.0000
	.
	1

	
	
	Total
	20.2000
	7.52994
	5

	
	Aerobic
	18-25
	21.0667
	4.90578
	15

	
	
	26-40
	19.8125
	4.99625
	16

	
	
	41+
	20.2143
	5.46568
	14

	
	
	Total
	20.3556
	5.02790
	45

	
	Anaerobic
	18-25
	22.0000
	.
	1

	
	
	26-40
	18.1429
	6.59365
	7

	
	
	41+
	12.0000
	2.82843
	2

	
	
	Total
	17.3000
	6.25478
	10

	
	Total
	18-25
	21.1250
	4.74517
	16

	
	
	26-40
	19.5926
	5.77301
	27

	
	
	41+
	19.0000
	5.72276
	17

	
	
	Total
	19.8333
	5.47465
	60

	Total
	.00
	18-25
	23.0000
	.
	1

	
	
	26-40
	23.2857
	7.40977
	7

	
	
	41+
	16.0000
	.
	1

	
	
	Total
	22.4444
	6.85768
	9

	
	Aerobic
	18-25
	19.7368
	5.81036
	19

	
	
	26-40
	16.4348
	7.22260
	23

	
	
	41+
	16.6316
	8.18678
	19

	
	
	Total
	17.5246
	7.18472
	61

	
	Anaerobic
	18-25
	16.2000
	4.89444
	10

	
	
	26-40
	16.6667
	7.59386
	15

	
	
	41+
	11.4000
	6.46529
	5

	
	
	Total
	15.6333
	6.69268
	30

	
	Total
	18-25
	18.6667
	5.64669
	30

	
	
	26-40
	17.5778
	7.62022
	45

	
	
	41+
	15.5600
	7.85854
	25

	
	
	Total
	17.4000
	7.17459
	100










	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   TotalPSS  

	F
	df1
	df2
	Sig.

	.939
	15
	84
	.525

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + Gender + Type + Age + Gender * Type + Gender * Age + Type * Age + Gender * Type * Age




	Tests of Between-Subjects Effects

	Dependent Variable:   TotalPSS  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	2129.189a
	15
	141.946
	4.019
	.000
	.418

	Intercept
	9101.758
	1
	9101.758
	257.700
	.000
	.754

	Gender
	186.443
	1
	186.443
	5.279
	.024
	.059

	Type
	141.011
	2
	70.506
	1.996
	.142
	.045

	Age
	168.215
	2
	84.108
	2.381
	.099
	.054

	Gender * Type
	346.074
	2
	173.037
	4.899
	.010
	.104

	Gender * Age
	1.359
	2
	.680
	.019
	.981
	.000

	Type * Age
	84.040
	4
	21.010
	.595
	.667
	.028

	Gender * Type * Age
	65.592
	2
	32.796
	.929
	.399
	.022

	Error
	2966.811
	84
	35.319
	
	
	

	Total
	35372.000
	100
	
	
	
	

	Corrected Total
	5096.000
	99
	
	
	
	

	a. R Squared = .418 (Adjusted R Squared = .314)





Post Hoc Tests



Age group



	Multiple Comparisons

	Dependent Variable:   TotalPSS  

	Tukey HSD  

	(I) Age group
	(J) Age group
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	18-25
	26-40
	1.0889
	1.40078
	.718
	-2.2533
	4.4311

	
	41+
	3.1067
	1.60937
	.137
	-.7332
	6.9466

	26-40
	18-25
	-1.0889
	1.40078
	.718
	-4.4311
	2.2533

	
	41+
	2.0178
	1.48244
	.366
	-1.5193
	5.5548

	41+
	18-25
	-3.1067
	1.60937
	.137
	-6.9466
	.7332

	
	26-40
	-2.0178
	1.48244
	.366
	-5.5548
	1.5193

	Based on observed means.
 The error term is Mean Square(Error) = 35.319.






Homogeneous Subsets








	TotalPSS

	Tukey HSDa,b,c  

	Age group
	N
	Subset

	
	
	1

	41+
	25
	15.5600

	26-40
	45
	17.5778

	18-25
	30
	18.6667

	Sig.
	
	.102

	Means for groups in homogeneous subsets are displayed.
 Based on observed means.
 The error term is Mean Square(Error) = 35.319.

	a. Uses Harmonic Mean Sample Size = 31.395.

	b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed.

	c. Alpha = .05.




Profile Plots
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[bookmark: _Toc510085354]Raw data for depression

GET
  FILE='E:\Working with data.sav'.
DATASET NAME DataSet1 WINDOW=FRONT.
UNIANOVA TotalDepInv BY Gender Type Age
  /METHOD=SSTYPE(3)
  /INTERCEPT=INCLUDE
  /POSTHOC=Age(TUKEY)
  /PLOT=PROFILE(Type*Age Type*Gender)
  /PRINT=ETASQ DESCRIPTIVE HOMOGENEITY
  /CRITERIA=ALPHA(.05)
  /DESIGN=Gender Type Age Gender*Type Gender*Age Type*Age Gender*Type*Age.




Univariate Analysis of Variance



[DataSet1] E:\Working with data.sav



	Between-Subjects Factors

	
	Value Label
	N

	Male or Female
	1
	Male
	40

	
	2
	Female
	60

	Type of Exercise
	.00
	.00
	9

	
	1.00
	Aerobic
	61

	
	2.00
	Anaerobic
	30

	Age group
	1.00
	18-25
	30

	
	2.00
	26-40
	45

	
	3.00
	41+
	25




	Descriptive Statistics

	Dependent Variable:   TotalDepInv  

	Male or Female
	Type of Exercise
	Age group
	Mean
	Std. Deviation
	N

	Male
	.00
	18-25
	33.0000
	.
	1

	
	
	26-40
	42.6667
	6.50641
	3

	
	
	Total
	40.2500
	7.18215
	4

	
	Aerobic
	18-25
	47.0000
	12.72792
	4

	
	
	26-40
	57.8571
	3.67099
	7

	
	
	41+
	56.4000
	8.04984
	5

	
	
	Total
	54.6875
	8.74619
	16

	
	Anaerobic
	18-25
	46.4444
	9.59311
	9

	
	
	26-40
	50.8750
	10.52124
	8

	
	
	41+
	56.3333
	5.50757
	3

	
	
	Total
	49.7000
	9.76082
	20

	
	Total
	18-25
	45.6429
	10.35974
	14

	
	
	26-40
	52.2222
	9.23902
	18

	
	
	41+
	56.3750
	6.75991
	8

	
	
	Total
	50.7500
	9.90144
	40

	Female
	.00
	26-40
	37.0000
	10.95445
	4

	
	
	41+
	52.0000
	.
	1

	
	
	Total
	40.0000
	11.61895
	5

	
	Aerobic
	18-25
	43.6667
	9.08426
	15

	
	
	26-40
	46.3125
	9.50592
	16

	
	
	41+
	50.9286
	7.92721
	14

	
	
	Total
	46.8667
	9.19140
	45

	
	Anaerobic
	18-25
	46.0000
	.
	1

	
	
	26-40
	50.2857
	10.38772
	7

	
	
	41+
	58.5000
	.70711
	2

	
	
	Total
	51.5000
	9.34820
	10

	
	Total
	18-25
	43.8125
	8.79560
	16

	
	
	26-40
	45.9630
	10.40888
	27

	
	
	41+
	51.8824
	7.57366
	17

	
	
	Total
	47.0667
	9.64781
	60

	Total
	.00
	18-25
	33.0000
	.
	1

	
	
	26-40
	39.4286
	9.12610
	7

	
	
	41+
	52.0000
	.
	1

	
	
	Total
	40.1111
	9.31993
	9

	
	Aerobic
	18-25
	44.3684
	9.65062
	19

	
	
	26-40
	49.8261
	9.73584
	23

	
	
	41+
	52.3684
	8.11864
	19

	
	
	Total
	48.9180
	9.64934
	61

	
	Anaerobic
	18-25
	46.4000
	9.04556
	10

	
	
	26-40
	50.6000
	10.08393
	15

	
	
	41+
	57.2000
	4.08656
	5

	
	
	Total
	50.3000
	9.50191
	30

	
	Total
	18-25
	44.6667
	9.43337
	30

	
	
	26-40
	48.4667
	10.32561
	45

	
	
	41+
	53.3200
	7.49289
	25

	
	
	Total
	48.5400
	9.86824
	100




	Levene's Test of Equality of Error Variancesa

	Dependent Variable:   TotalDepInv  

	F
	df1
	df2
	Sig.

	1.145
	15
	84
	.331

	Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

	a. Design: Intercept + Gender + Type + Age + Gender * Type + Gender * Age + Type * Age + Gender * Type * Age




	Tests of Between-Subjects Effects

	Dependent Variable:   TotalDepInv  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	2822.724a
	15
	188.182
	2.318
	.008
	.293

	Intercept
	70211.450
	1
	70211.450
	865.013
	.000
	.911

	Gender
	118.259
	1
	118.259
	1.457
	.231
	.017

	Type
	402.475
	2
	201.238
	2.479
	.090
	.056

	Age
	720.675
	2
	360.338
	4.439
	.015
	.096

	Gender * Type
	154.090
	2
	77.045
	.949
	.391
	.022

	Gender * Age
	67.926
	2
	33.963
	.418
	.659
	.010

	Type * Age
	149.548
	4
	37.387
	.461
	.764
	.021

	Gender * Type * Age
	35.402
	2
	17.701
	.218
	.805
	.005

	Error
	6818.116
	84
	81.168
	
	
	

	Total
	245254.000
	100
	
	
	
	

	Corrected Total
	9640.840
	99
	
	
	
	

	a. R Squared = .293 (Adjusted R Squared = .167)




Post Hoc Tests






Age group




	Multiple Comparisons

	Dependent Variable:   TotalDepInv  

	Tukey HSD  

	(I) Age group
	(J) Age group
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	18-25
	26-40
	-3.8000
	2.12352
	.179
	-8.8666
	1.2666

	
	41+
	-8.6533*
	2.43974
	.002
	-14.4744
	-2.8322

	26-40
	18-25
	3.8000
	2.12352
	.179
	-1.2666
	8.8666

	
	41+
	-4.8533
	2.24732
	.084
	-10.2153
	.5087

	41+
	18-25
	8.6533*
	2.43974
	.002
	2.8322
	14.4744

	
	26-40
	4.8533
	2.24732
	.084
	-.5087
	10.2153

	Based on observed means.
 The error term is Mean Square(Error) = 81.168.

	*. The mean difference is significant at the .05 level.





Homogeneous Subsets



	TotalDepInv

	Tukey HSDa,b,c  

	Age group
	N
	Subset

	
	
	1
	2

	18-25
	30
	44.6667
	

	26-40
	45
	48.4667
	48.4667

	41+
	25
	
	53.3200

	Sig.
	
	.222
	.089

	Means for groups in homogeneous subsets are displayed.
 Based on observed means.
 The error term is Mean Square(Error) = 81.168.

	a. Uses Harmonic Mean Sample Size = 31.395.

	b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed.

	c. Alpha = .05.




Profile Plots
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[bookmark: _Toc510085355]Appendix 3 Data Monitoring

	Participant 
number
	Gender 
	Type of exercise
	Age 

	1
	Male
	Anaerobic- Daily
	26-40

	[bookmark: _GoBack]2
	Female
	Never
	41+

	3
	Male
	Anaerobic  1-3 times p/w
	18-25

	4
	Female
	Aerobic  1-3 times p/w
	26-40

	5
	Male
	Anaerobic- Daily
	18-25

	6
	Male
	Anaerobic-  Daily
	18-25

	7
	Female
	Aerobic-  1-3 times p/w
	18-25

	8
	Female
	Anaerobic-Daily
	18-25

	9
	Female
	Anaerobic-Occasionally
	26-40

	10
	Female
	Aerobic 1-3 times p/w
	18-25

	11
	Female
	Aerobic 1-3 times p/w
	26-40

	12
	Female
	Aerobic 1-3 times p/w
	26-40

	13
	Male
	Aerobic - Occasionally
	41 +

	14
	Female
	Aerobic-Occasionally
	26-40

	15
	Female
	Aerobic- Occasionally
	26-40

	16
	Female
	Aerobic - Daily
	26-40

	17
	Male
	Anaerobic - Daily
	26-40

	18
	Female
	Aerobic- Daily
	18-25

	19
	Female
	Aerobic-1-3 times p/w
	18-25

	20
	Female
	Aerobic 1-3 times p/w
	26-40

	21
	Female
	Aerobic 1-3 times p/w
	18-25

	22
	Female
	Aerobic 1-3 times p/w
	18-25

	23
	Male
	Anaerobic- Daily
	41+

	24
	Male
	Anaerobic - Daily
	26-40

	25
	Male
	Aerobic- 1-3 times p/w
	26-40

	26
	Female
	Aerobic 1-3 times p/w
	18-25

	27
	Male
	Aerobic 1-3 times p/w
	41+

	28
	Male
	Anaerobic 1-3 times p/w
	26-40

	29
	Male
	Aerobic -Daily
	18-25

	30
	Female
	Anaerobic - Daily
	26-40

	31
	Female
	Occasionally
	18-25

	32
	Female
	Never
	26-40

	33
	Female
	Never
	26-40

	34
	Male
	Anaerobic-daily
	18-25

	35
	Male
	Anaerobic-daily
	18-25

	36
	Male
	Anaerobic-daily
	18-25

	37
	Male
	Aerobic - daily
	18-25

	38
	Female
	Occasionally
	18-25

	39
	Female
	Occasionally
	18-25

	40
	Female
	Occasionally
	18-25

	41
	Female
	Aerobic**5-6 times p/w
	26-40

	42
	Female
	Aerobic- occasionally
	18-25

	43
	Male
	Aerobic 1-3 times p/w
	26-40

	44
	Male
	Anaerobic 1-3 times p/w
	18-25

	45
	Male
	Anaerobic 1-3 times p/w
	26-40

	46
	Male
	Anaerobic -Daily
	18-25

	47
	Female
	Aerobic 1-3 times p/w
	41+

	48
	Female
	Anaerobic daily
	26-40

	49
	Male
	Aerobic 1-3 times p/w
	18-25

	50
	Female
	Aerobic 1-3 times p/w
	41+

	51
	Female 
	Never
	41+

	52
	Female
	Aerobic 1-3 times p/w
	26-40

	53
	Male
	Both 1-3 times p/w
	26-40

	54
	Female
	Aerobic Occasionally
	41+

	55
	Female
	Aerobic 3-4 times p/w
	41+

	56
	Female
	Anaerobic 1-3 times p/w
	41+

	57
	Female
	Aerobic 1-3 times p/w
	41+

	58
	Female
	Aerobic – Daily 
	41+

	59
	Female
	Aerobic 1-3 times p/w
	26-40

	60
	Female 
	Aerobic- Occasionally
	41+

	61
	Female
	Aerobic- Occasionally
	41+

	62
	Female
	Aerobic – 1-3 times p/w
	18-25

	63
	Male
	Never
	26-40

	64
	Male
	Anaerobic - Daily
	26-40

	65
	Female
	Never
	26-40

	66
	Male
	Never
	26-40

	67
	Male
	Never
	26-40

	68
	Female
	Anaerobic - Daily
	26-40

	69
	Female
	Aerobic 1-3 times p/w
	41+

	70
	Male
	Anaerobic - Daily
	41+

	71
	Female
	Anaerobic 1-3 times p/w
	26-40

	72
	Female
	Aerobic 1-3 times p/w
	26-40

	73
	Female
	Aerobic - Occasionally
	41+

	74
	Male
	Aerobic-1-3 times p/w
	18-25

	75
	Male
	Anaerobic - Daily
	18-25

	76
	Female
	Anaerobic- Daily
	26-40

	77
	Female
	Aerobic- Occasionally
	18-25

	78
	Male
	Never
	18-25

	79
	Male
	Aerobic 1-3 times p/w
	26-40

	80
	Male
	Aerobic- Daily
	41+

	81
	Male
	Aerobic – 1-3 times p/w
	41+

	82
	Male
	Aerobic - Daily
	41+

	83
	Male
	Aerobic - Daily
	26-40

	84
	Female
	Aerobic – 1-3 times p/w
	26-40

	85
	Male
	Aerobic - Daily
	26-40

	86
	Male
	Aerobic - Daily
	26-40

	87
	Male
	Anaerobic - Occasionally
	41+

	88
	Female
	Anaerobic - Daily
	41+

	89
	
	
	

	90
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