The Effects of Short-Term Resistance Training on Strength, Fitness and Health in Middle Aged People 

Introduction

Health Related quality of life

[bookmark: _Hlk149299883]Healthy ageing can be defined as opportunity that increases morality through lifestyle changes (Rudnicka et al. 2020). The development of good healthy living and the ability to maintain this, increases the likelihood of older adults continuing to remain mobile, independent, maintain social interactions and continue to contribute to society (Rudnicka et al. 2020).
[bookmark: _Hlk149213825]Being fit and healthy has been proven to have a significant effect on a person’s quality of life, which becomes particularly important as we age (Çolak, and Başkan, 2020). Inactivity in older adults, is linked to the onset of many diseases, such as cancer, diabetes, muscle and bone weakness and cardiovascular diseases (Çolak, and Başkan, 2020). These diseases are often linked to obesity and poor lifestyle choices and can be prevented by a healthier lifestyle, consisting of adequate physical activity and good nutrition. If these preventative measures are taken, there is a higher expectation of overall improved health and well-being during later life (Çolak, and Başkan, 2020). Strong links have been found between Physical fitness and good mental health for all populations, increasing health related quality of life (Çolak, and Başkan, 2020).
 36- Short Survey

Health status can not always be measured by a person’s physiological or clinical outcome alone (Eshaghi, Ramezani, Shahsanaee and Pooya, 2006). Many indicators of good or bad health are felt introspectively, such as – pain, anxiety, happiness, and general feelings of wellness or unwellness (Eshaghi, Ramezani, Shahsanaee and Pooya, 2006).
[bookmark: _Hlk149034839]The SF - 36 is a survey of 36 questions measuring eight aspects of health and is designed to gain an individual’s perception of their health status and well-being over a 4-week period (Ware, 2000). This quantitative method has been deemed a reliable and used to evaluate general and specific populations worldwide (Ware, 2000). 
Strength and mobility
[bookmark: _Hlk148948647][bookmark: _Hlk148949983]Sarcopenia is a worldwide concern in older individuals (Otsuka, et al. 2022). The decline in skeletal muscle mass caused by this condition can seriously affect an individual’s quality of life by reducing mobility, which in turn reduces independence (Otsuka, et al. 2022). If sarcopenia progresses into older adulthood, frailty can become a major concern, increasing the risk of falls and injuries, that are associated with a decrease in morality (Cruz-Jentoft and Sayer, 2019). A reduction in the hormones ‘Testosterone & Oestrogen’ that starts during middle age are thought to be responsible for the development of sarcopenia, suggesting that introducing resistance training, and good nutrition prior to this is beneficial (Keller, 2019).


 Resistance Training 

[bookmark: _Hlk148958372]There is strong evidence that suggests that resistance training during older years, will increase lean muscle mass and strength (Hurst, et al. 2022). Yet extra precautions are necessary as injury risk increases with age (Hurst, et al. 2022). High intensity resistance training is not always a practical approach due to the higher rate of cardiovascular, muscular skeletal and bone diseases associated with ageing (Yasuda. 2022). A preventative approach, beginning before 50 years is safer, which often allows an effective resistance training stimulus to continue in healthy ageing adults (Yasuda. 2022).
To date, clinical guidelines support resistance training as the main treatment for Sarcopenia (Hurst, et al. 2022). However, this is not being appropriately applied as part of routine clinical practice (Keller, 2019).

Aim

To compare and evaluate the differences in perceived health status and physiological changes in a group of middle-aged people who do not participating in resistance training, to a group that that participate in a 4-week resistance training programme.

Objectives 

The initial objective of this study is to evaluate, how a group of middle aged, inactive individuals, that are not participating in any kind of exercise routine, perceive their own health and well being status. This will be evaluated using the SF-36 questionnaire.
The second objective will be to discover the physiological changes that can be made from this group of individual people after engaging in a 4-week resistance training programme. this will be designed specifically to encourage muscle hypertrophy and strength and will be evaluated through a series of fitness tests, done before and after the 4-week period.
The third objective will be to compare the differences between the group’s perception of their health and well being from before the training period to after it is completed. This will be done by asking the participants to complete the SF- 36 questionnaire a second time, which will be based on the 4-week period that they were participating in the programme. 

Method

Study Design
The study will include a quantitative collection of individuals perspectives on their own health using the SF-36 survey, followed by a series of fitness testing. The data for these tests will be collected and then a 4-week resistance programme will begin. At the end of the 4 weeks, the survey and fitness tests will be repeated, and the data will be evaluated for both.
Participants
20 participants will be recruited between the ages of 35-65 who are not currently participating in any kind of exercise. A Pre- participation health survey will be completed by each person, and a consent form completed and signed prior to beginning the programme.  10 participants will then undergo a 4-week training intervention and 10 will serve as a control.
Assessments and Rationale

Fitness tests - A series a fitness tests will be performed on all participants, these will include-
Strength – Keiser Air 200 leg press – A 1 rep maximum lift will be performed to acquire the participants maximum leg strength. This form of strength testing has been studied and reported as a safe option for this assessment in healthy adults (Levinger, et al. 2009).
Power – Keiser Air 200 leg press – Studies have indicated that a reduction in leg power is often greater than leg strength as we age (Winger et al. 2021). This could indicate early signs of reduced muscle function in the participants for this study, making it an ideal test for this study (Winger et al. 2021).  
Mobility – A decrease in mobility can have significant consequences in later life and early signs of this often indicates the onset of muscle, bone, and joint problems (Soubra, Chkeir and Novella, 2019). For this reason, a test for mobility will be performed for this study.
Stork balance test – Balance is one of the main causes of falls in the elderly and this can result in series injury and death (Van Dieën, and Pijnappels, 2017).  Strengthening the muscles in the lower extremities and core can have positive effects in reducing this risk (Van Dieën and Pijnappels, 2017).
These will be performed in the university fitness laboratory and will be repeated at the end of the 4-week programme and the data from both analyses.
 SF - 36 Survey - The participants will begin by filling out the SF – 36 surveys. This survey requires the participants to answer a series of closed questions in relation to how they feel their physical and emotional health has been over the last 4 weeks. Data from this will be collected and kept ready for evaluation. This survey will be repeated at the end of a 4-week training programme and analysed to identify changes in the participants view of their own health and wellbeing.


Resistance Training Programme

The participants will then be given a gym induction and shown how to correctly use all the gym equipment needed to independently carry out a 4-week resistance training programme, training twice a week, using the university public gym. This will be designed with the intention of giving the participants a total body work out focusing on foundation movements that promote overall strength and mobility. 
The exercises will consist of – leg press, weighted lunge, Shoulder press, chest press, lat pull down, RDL and abdominal curl. The participants will complete 3 sets of each exercise at 80% of their 1 rep max, continuing each set for as many repetitions as possible until failure. They will have a 2-minute rest between sets.
They will also be given a five-minute warmup to complete.  This will focus on appropriate dynamic body weight exercises.
At the end of the 4-week training period the participants will be invited to repeat all the fitness tests that they completed at the beginning of the programme, and both sets of data will be analysed to evaluate changes. 

Data Analysis

Data will be recorded and managed using excel with subsequent statistical analysis using SPSS v. Between groups analysis will be conducted using an independent t-test and within group analysis using a dependent t-test. Significant alpha will be set at p<.05.

Proposed Timeline

November – December
Health questionnaire, ethics form and SF-36 survey will be completed by all participants.
Fitness tests, inductions completed.
4-week training programme completed by all participants.
SF- 36 questionnaires and fitness tests repeated.
January 
Data from testing and questionnaires analysed.
Results section of dissertation completed.
February
Introduction section completed.
March
Discussion completed.
April
Abstract and Conclusion.
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