Part 1. 
Speed of processing Theory. 

Salthouse’s, (1996) theory explains that the older individual the higher association with the decreased speed of many cognitive processing operations. These reductions of speed can lead to impairments in cognitive function. Age-related changes and cognitive functioning can be affected due to the changes in speed of processing. Two mechanisms are suggested for the relation between speed and cognition, Limited Time Mechanism and Simultaneity Mechanism. Limited time mechanism is explained to be that if you are slow at processing information and have a limited time to process this information or in fact make a decision, one would not be able to process as much information if the speed of processing is slow. Simultaneity mechanism explains that what was previously processed may be lost by the time recent information is processed and this affects the working memory, and this will be impacted by the slower speed of processing. It is assumed that information whether that be quality or the quantity, will be limited in availability. 
Today there are modern studies that are advanced and shown to increase life expectancy and the ability to extend life whilst facing with diseases (Park & Festini, 2017).
One study by Ball et al, (2007) used a speed of processing program on older adults and the results showed improvements in all aspects of the Useful Field of View test and noticed great improvement in adults with deficits in speed of processing which then continued to show in improvements in everyday tasks such as performance of instrumental activities and safer driving performance. Although there have been studies investigating training to improve cognitive decline, Butler et al, (2018) used structured activities to stimulate the brain to slow down or prevent cognitive decline and found that with older adults with normal cognition had shown improvement in their cognitive improvement yet they did not find sufficient evidence to show the prevention or delay of cognitive decline. 
It is known that neuropsychological tests such as the Symbol Search and Coding task from the Information Processing Speed Index of the Wechsler Adult Intelligence Scale (WAIS) (Wechsler, 2008) have been used in assessing processing of speed to measure the working memory, visuomotor, psychomotor processing speed and visual attention, it has yet been analysed in detail the full extent of motor function on age-related performances (Ebaid et al, 2017).  




Processing Recourse Model. (Levels of processing) 

The Processing Resource Model explained by Craik & Lockhart (1972) predicts that the deeper the processing of the memory the longer and better you are to remember it. Memories are created from the process of information with no clear difference between short- and long-term memory, therefore the processing resource model focuses on the process involved in the memory rather than the structures involved. 
It has been found that there are three different ways to process information, structural (visual) processing, where we convert the physical aspects of something, phonemic (sound) processing, this is where we listen and encode sounds, and semantic (relating to) processing  where this is when we relate a meaning to the word or linking it with previous knowledge (McLeod, S., 2007). These are divided into two parts, shallow processing and deep processing. 
Shallow processing comprises of repetition to allow information to be held short-term and deep processing involves elaborative rehearsal whereby information is effectively memorised through meaningful analysis and maintained in the long-term memory. 

Part 2. 
Intervention for Speed of processing theory. 

Cognitive decline is something that naturally happens with normal cognitive ageing and this is considerably different to all individuals with many different variables to be acknowledged such as genetics, medical disorders, disease, diet and lifestyle (Deary et al, 2009). Various levels of decline affect individuals differently with different factors needing to be considered such as diabetes, smoking and depression. Many studies are trying to find protective factors to contribute to lowering the speed of cognitive decline and with this possibly creating the right form of interventions for different individuals such as behavioural, pharmaceutical or lifestyle (Williams et al, 2010). Cognitive decline is not only costly personally but financially and also to society, it is among the most feared aspects of growing old (Deary). 
With the world’s elderly population rapidly increasing and also being described as the “silver tsunami” there is more of importance in providing the right care and provision for the elderly in regards to their social, cultural and economic domains and previously the World Health Organisation wanted to improve the opportunities for the aging population regarding their health and participation to enhance their quality of life (Boulton-Lewis, G, M., 2010). 
Exercise has been found to have positive effects on cognitive decline with literature to support. It has been found to reduce the rate of ageing and positively improve cognitive ability (Kennedy et al, 2016). Although with the increase in age the possible lower levels of cognitive decline, the age of which it may range from is 18-60 years of age with results from many tests and studies showing the decline in adults start to decline in their twenties and thirties (Salthouse, A., 2009). 
Both animal and human studies have shown evidence that supports physical exercise in the adjustment of the metabolic, functional and structural dimensions of the brain whilst keeping the preservation of the cognitive performance in older adults (Sanchez & McGough, 2014).
One study by Nouchi et al, (2013) investigated the effects of combination exercise over a four-week period on sixty-four elderly people. Combining strength, aerobic and stretching exercises three times a week they measured cognitive function before and after training and the results showed that the speed of processing, function and episodic memory improved therefor this shows that short term combination exercise is effective for older adults. 
Another combined study by Park et al, (2019) created a randomised controlled trial which included physical activity and behaviour modification, aerobic exercise and a cognitive and exercise program that wanted to find the association between the program and cognitive and physical function of elderly individuals. They found that physical activity levels substantially improved working memory. Encouragement for all individuals with mild cognitive impairment to participate in 10 minutes of moderate physical activity would be beneficial to prevent cognitive decline.  
Although mentioned above that physical exercise has been shown to improve speed of processing, one study measured the motor performance and speed of processing in sedentary older women. Instead of being moderately physically active, in this study they measured reaction time, balance, sit and reach flexibility, shoulder flexibility and grip strength. This study was done over a three-year period and an improvement was seen over this period of time in comparison to the controlled subjects which declined. This study found that improved reaction time in these individuals indicated that exercise is effective in slowing age related decline in motor performance and speed of cognitive processing (Rikli & Edwards, 2013). 
Barha et al, (2017) wanted to investigate the possible differences between men and women and the possible exercise type when it comes to improving cognition. They introduced three different types of exercise; aerobic training, resistance training and multimodal training (which includes aerobic and resistance). They found that all three types of exercise were associated with higher effects with lager groups of women than lower groups of women and overall. 
With many studies supporting the use of exercise to improve the wellbeing and the speed of cognitive processing in individuals it is recommended that not only young individuals, but individuals of all ages participate exercise programs (Bashore, T, R., 1990). 
 Along with exercising there are many cognitively stimulating interventions that can target the cognitive function in adults such as social engagement and therapeutic nutrition which can optimize cognitive ageing (Williams & Kemper, 2010). 	 
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