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1.0 Introduction 
The purpose of the following report was to assess the improvement of the mood state of students before and after a High Intensity Interval Training using the Brunel Mood Scale (Brand, R et al, 2016) and the Exercise Induced Inventory Feeling questionnaires (Gauvin, L. et al, 1993). In order to achieve this a group of students were asked to participate in an exercise class in a university gym. This report will analyse the impact on mood state in mature students before and after High Intensity Interval Training (HIIT).
[bookmark: _Hlk34081886][bookmark: _Hlk34902638]This study looked at mood state and mental health which is defined as the presence of emotional wellbeing; thus, poor mental health impacts quality of life and the ability to cope with stress (Faulkner and Taylor 2005). Mental health can be divided into three main categories: cognitive function (memory and attention), well-being (self-concept) and ill-being (depression and anxiety) (Costigan et al, 2016). Mikkelsen et al (2017) and Buendel, Dunn et al (2010) stated that exercise has been shown to have a positive impact on mood state, anxiety, stress and depression. Additionally, Mikkelsen et al (2017) stated that this is due to a biochemical impact on endorphins and neurotransmitters. The Association of Applied Sports Psychology (2020) stated that there are several psychological improvements resulting from exercise: improved mood/ emotional status, increase in energy, improved self-esteem and reduced stress.
Stevinson, Wiltshire and Hickson (2014) reported that lack of exercise is the fourth leading cause of premature death. Physical activity is thought to have several benefits in counter-acting depression and anxiety (Johnsguard, 2004). This is due to the effect physical activity can have on brain neurotransmitters, which play a role in depression (Johnsguard, (2004). Weale (2019) states that: ‘students reported high levels of anxiety with 42.8% were frequently worried; with one in five 21.5% having a current mental health diagnosis’. Additionally, the Office of National Statistics (2018) found that in ‘England and Wales the rate of suicide in higher education students between 2016 and 2017 was 4.7 deaths per 100,000 students.’ 

[bookmark: _Hlk35022711][bookmark: _Hlk35971311]Steptoe et al (1989) conducted a study which looked at the impact of aerobic exercise and mood state. This concluded that an aerobic exercise programme led to a significant reduction in tension, related anxiety and irregular moods. Kim and McKenzie (2014) analysed the relation of exercise and stress in University students. The outcome of this research was that students reported, post-exercise, that they experienced increased positive emotions, increased focused, plus clearer decision making and thinking. Turner and Stevinson (2017) studied the impact of mood state within green environments and gym settings during High intensity Interval Training and found that although the subject had more enjoyment during green space exercise, there was no difference on exercise performance. Also, Stevinson et al (2014) conducted a qualitative study looking at the positive impacts of ‘park run’. This study found that the main benefits of the outdoor running exercise was its social impact, a sense of achievement and the outdoor environment.


2.0   Method (200) words 
A group of 33 students from the school of Sport, Health and Outdoor Education students from the University of Wales, Trinity St David participated in a High Intensity Interval Training (HIIT) class. The nature of the HIIT class combined anaerobic and muscular exercises at a fast pace during a fifteen-minute class. The training plan included four-minute training with a one-minute rest, with the chosen exercises being kettle bell swing, kettle bell squat, fast pace watt bike and 200-meter run.
This class was taken in a University gym during lunch breaks as it is accessible to students. The gym environment is a small room with three panelled mirrors in the weight section. During the class, upbeat music was played to help motivate students. These were mature students with a mean age of 31. No other personal details of the individuals were recorded thus ensuring anonymity was kept throughout the research study.
The students were given two questionnaires twenty minutes before and after class: twelve were given the Brunel Mood Scale Rating and twenty-one were given the Exercise Induced Feeling Inventory. These questionnaires are quantitative questionnaires to assess the direct link between the improvement/ decline of mood state before and after the class. 
The purpose of this is to assess mood state before/ after exercise.








3.0 Results  

The results of the BRUMS Brunel Mood Scale questionnaires pre and post exercise are shown in below table. The blank bars represent a nought value.

Table 1: BRUMS Brunel Mood Scale Scores Pre and Post Exercise
The BRUMS Brunel Mood Scale mean scores 6 different components of the scale are shown in Figure 1.
[image: ]
Graph 1: BRUMS Brunel Mood Scale Mean Scores Pre and Post Exercise

Of the 12 subjects in the study, 8 showed an increase in vigor score, 3 showed a decrease and 1 showed no change pre and post exercise.

Of the 12 subjects in the study, 9 showed a decrease in depression score, 1 showed an increase and 2 showed no change pre and post exercise.

Of the 12 subjects in the study, 7 showed a decrease in fatigue score and 5 showed an increase pre and post exercise.

Of the 12 subjects in the study, 8 showed a decrease in tension score, 3 showed an increase and 1 showed no change pre and post exercise.

Of the 12 subjects in the study, 7 showed a decrease in confusion score, 2 showed an increase and 3 showed no change pre and post exercise.
Of the 12 subjects in the study, 9 showed a decrease in anger score, 1 showed an increase and 2 showed no change pre and post exercise.

The Exercise Induced Feeling Inventory mean scores are shown in Figure 1.

[image: ]
Graph 2: Exercise Induced Feeling Inventory Mean Scores Pre and Post Exercise

Of the 12 subjects in the study, 20 showed a decrease in revitalisation score and 1 showed no change pre and post exercise.

Of the 12 subjects in the study, 8 showed a decrease in physical exhaustion score, 10 showed an increase and 3 showed no change pre and post exercise.
Of the 12 subjects in the study, 4 showed a decrease in tranquillity score, 15 showed an increase and 2 showed no change pre and post exercise.
Of the 12 subjects in the study, 1 showed a decrease in positive engagement score, 18 showed an increase and 2 showed no change pre and post exercise.




4.0 Discussion 
The positives of this study are that quantitative research was collected in a controlled and effective method. The assessment was thorough, and each subject participated in the same exercise and questionnaires were given at the same time to ensure accuracy of results. During the assessment the subject information was kept anonymous to reduce bias whilst analysing the data. 
The greatest result was the impact on depression with all subjects showing a decline in depressive mood post exercise. Faulkner et al (2005) defined that poor mental health negatively impacts quality of life and therefore is important to maintain healthy mental state. This evidence is supported by Kim and McKenzie (2014) who concluded that exercise improved positive mood in students. Mikkelsen et al (2017) discussed the biochemical changes post exercise which has been shown in the results.
The scores for the tension component generally decreased in the study group indicating a more relaxed state after exercise. Steptoe et al (1989) analysed the impact of aerobic exercise had on tension, related anxiety and irregular mood; thus, having same results of decreased tension. 
The scores for the anger component generally decreased in the study group indicating a more relaxed state after exercise. The Brunel Mood Scale concluded that scores for fatigue component did not clearly show ether improvement or deterioration after exercise. 
The feeling of Vigor, which is the feeling of increased enthusiasm and energy, generally improved in the study group. This is correlated with the above as tension reduces the participants develop increased energy and enthusiasm.
The scores for the confusion component generally decreased in the study group indicating a more relaxed state after exercise. This was demonstrated by Kim and McKenzie (2014) who studied University students and the impact on exercise and found that they had improved focus, concentration and clearer decision making. 
In the Exercise Induced Feeling Inventory the revitalisation question showed that although one participant felt no change, the other students felt a significant increase in feeling revitalised.
An advantage of the study was the social aspect of the group class; this is supported by evidence reported in a study by Stevinson, et al (2014) who showed that having a positive social group provides a sense of healthy competition and personal pride in physical accomplishments and this will result in a positive mood state. Also, having students participating in a group together will give a shared interest in exercise.
Overall, this study has shown that exercise has an impact on mood state and therefore improving performance in students’ overall wellbeing and health. 
In order to progress this study in the future the following improvements will be made. In different circumstances the research would be distributed to an equal number of subjects for both questionnaires and an equal number of both male and female gender thus improving the quality of the research findings. Also, the questionnaires could be carried out at different times to assess whether the impact of exercise is sustained.
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