Cognitive Decline
Cognitive decline impacts everyday abilities, the importance of being able to carry out these abilities and activities is to be able to sustain independence. Research explains that it is extremely important for older adults to maintain cognitive fitness for as long as possible, for this reason there is increasing interest looking at how this can be achieved (Ebaid, D., Crewther, S., MacCalman, K., Brown, A., & Crewther, D., 2017)
Speed of processing theory
The speed of processing theory explained that the slowing of abilities triggers cognitive decline, which occurs with age (Ball, K., Edwards, J., & Ross, L. (2007). Evidence exists that along with the normal ageing process and decline, many individuals will experience decline in how they process information. Evidence has shown that the speed of processing is responsible for significant cognitive decline that is experienced by older adults over time (Ball et al., 2007)
A study conducted by (Ebaid et al., 2017) explored whether traditional measured of cognitive processing speed activities could reflect a truthful indication of processing speed in older adults. The study looked at older adults as well as younger adults to be able to make a comparison, on one hand this could be positive to be able to make this comparison but could be a limitation to the results for older adults, if the study concentrated just on one group the focus could have been stronger. Activities used were a Purdue pegboard test, a symbol search and coding test and an inspection time test. The pegboard was used to measure dexterity overall, and finger dexterity. The symbol search, participants were to identify a number of symbols in 2 minutes. Lastly, the inspection time gave participants a symbol (either a butterfly, fish or truck) to identify using a specific button on their board. The pegboard test was conducted 3 times, where participants could use their dominant hand, then non-dominant, then bimanually, therefore getting a number of tries, although none of these were practise ones, each try was the test. Whereas, the symbol search and coding, participants had 3 practise runs then performed the test, and the inspection time, participants had 9 practise runs, then performed the test. The tests showed that there was a significant difference in the processing speed within older adults specifically on the symbol and coding task (Ebaid et al., 2017). Even though there were many tests done in this study, other research suggests that it is better to measure tasks that can influence everyday abilities to provide better benefit for older adults in processing speed (Valdes et al., 2019). As research suggests, processing speed declines with age, in this study that was shown in the older adults with the tests performed, especially within the pegboard test and the symbol and coding test (Ebaid et al., 2017). This study found that the most prominent age for noticing a difference in processing speed was from 45 years old onwards. A limitation with this study was the uneven sex ratio (Ebaid et al., 2017). This is a limitation, as research found that females have an advantage in processing speed tasks involving digits, alphabets, reading, writing, and naming tasks, whereas males are faster on reaction time and finger tapping (Roivainen, 2011).                                                                                                                                                             (Ebaid et al., 2017) claimed to not see a significant difference between ages for some tasks, this could be due to researchers using participants who were all well-educated. Research explains that the number of years of formal education completed by individuals is positively linked with their cognitive function throughout life, lowering the changes of significant cognitive decline when older (Lövdén et al., 2020). This could be a limitation to this study result of (Ebaid et al., 2017), as it might not portray an accurate result for a wider population. 
Research shows that neuroimaging and neurotransmitters change after cognitive training of the working memory, in healthy older adults, improving on processing speed which could potentially lead to cognitive reverse (Bonnechère et al., 2021). This study measured the benefits of processing speed through brain training apps on a smart phone, results showed that it was highly beneficial for older adults (aged from 60+). A limitation of this study is the use of smart phones and apps, as the older generation sometimes do not have access to these items (Mohd Mohadis & Mohamad Ali, 2014). Other research explains that doing a cognitive training everyday will improve speed of processing (Valdes et all., 2019). 
Overall, research addressed above shows strengths of the theory through older individuals practising cognitive training and improving speed of processing then it could have an impact on overall cognitive decline (Bonnechère et al., 2021). On the other hand, individuals would need to continue to practise on improving their processing speed (Valdes et all., 2019) which some might find difficult. 

Levels of processing 
The level of processing theory, also known as the resource model, has been around since the 1970’s (Ekuni, R., Vaz, L., & Bueno, O., 2011). Although it has been around for many, many years, the essence of the theory remains the same. It states that memory has a shallow level (perceptual processing) and a deep level (semantic processing) During the shallower processing, it is associated with the physical and sensory characteristics of the stimulus, whereas the deeper processing is associated with the pattern recognition and extraction of a meaning, it has greater emphasis and elaboration (Ekuni et al., 2011). The level of processing theory focuses on the dept of processing which happens in the memory. It explains that the deeper the information that is processed, the longer said memory trace will last (Ekuni et al., 2011).
The finding that quality of processing could potentially be more important that the intention to learn was a highly influential aspect in research, which led to the notion that older adults were deficient in engaging in deep processing (Park & Festini, 2016). Research explains that if older adults were guided to process meaning and engage in elaborative encoding, the memory could potentially be repaired (Park & Festini, 2016).
A study outlined in (Eysenck et al., 2020) compared deep processing where participants had to decide if a word fitted in to the blank space in a sentence, and shallow processing where participants had to decide if work had an uppercase or lowercase letter. The recognition memory was three times higher with deep processing compared to shallow processing. This research outlines the positives of deep processing tasks and how those tasks are better for older adults, but a limitation could potentially be that the shallow processing has not been carried out correctly, a review by (Galli, 2014), explains that memory patterns could emerge if more shallow processing tasks were used more. (Eysenck et al., 2020) found an inconsistency in the theory while carrying a standard recognition and a rhyming recognition test, they found the predicted advantage to deep processing through standard recognition, but the opposite was found on the rhyming test, which they say is inconsistent with the theory. (Eysenck et al., 2020), also looked at the difference between deep processing and shallow processing. They did this by participants recalling single words in 10 seconds. This study also found that words with deeper processing was better recalled than words with shallow processing and found a better recall around tasks with adding or subtracting. A drawback of this study is that participants were only given one task, there is no variety of tasks. According to (Galli, 2014), the more tasks used for shallow or deep processing is most beneficial. If (Eysenck et al., 2020) used more tasks it could have provided better results as there would have been more data to evaluate.
A study conducted by (Fu, L., Maes, J., Varma, S., Kessels, R., & Daselaar, S., 2016) explored levels of processing within older adults, testing deep and shallow processing, exploring which one is more beneficial for cognitive decline or inspiring a better cognitive performance. This research found that an increased of cognitive effort while doing tasks, like encoding, improved memory performance. During a deep encoding task, it increased the age-related cognitive decline, also finding that deep processing is more beneficial than shallow (Fu et al., 2016). On the other hand, a review done by (Galli, 2014), explains the testing of levels of processing and cognitive performance can be dramatically affected by the activities chosen, (Fu et al., 2016) could have included more tasks to measure the speed of processing. 
From the research outlined above, the results show that it is highly beneficial for any task exploring cognitive decline to be of deep processing, as this shows to be more favourable to older adults. Although, some research does explore the theory that if shallow processing was used more frequently during testing, then those memories could emerge (Galli, 2014).
Even though there is beneficial information gathered from the studies above, a limitation for all studies above includes how individual analysing cognitive performance was, (Galli, 2014) explains that careful examinations of encoding tasks. 

In this part, this review explores the processing speed theory in relation to how an intervention could potentially slow down cognitive decline by an individual improving their processing speed. The intervention being discussed is the Mediterranean diet and how research suggests this can be beneficial.
 A great deal of research has gone in to exploring whether cognitive decline can be delayed, or even reversed through cognitive training or diet (Ball, K., Edwards, J., & Ross, L. (2007)
Processing speed is frequently sought as by simple and choice reaction time. Processing speed is a marker of brain connectivity and is essential to the coordination of the higher functions. Processing speed is an indicator of cognitive ageing and is possible this can be a mediator of age-related change in cognitive functions and decline (Wade et al., 2019).
A Mediterranean diet is characterised by a high consumption of plant foods, a high consumption of olive oil, a moderate consumption of fish, a low to moderate consumption of diary products and a low consumption of meat and poultry. Also included is a low to moderate consumption of wine during mealtimes (Féart, C., Samieri, C., Allès, B., & Barberger-Gateau, P., 2012).                                                    Research carried out by (Valls-Pedret et al., 2015) explores the Mediterranean diet and how it benefits individuals’ health as well as improving speed of processing. This study, which was conducted in Spain over a 5-year period, participants all were considered to have a health issue, ranging from cardiovascular issues to diabetes and were of the older population. Participants were assigned a Mediterranean diet, added to the diet was either olive oil (1L per week) or a mixture of nuts (30grams per day), the other diet was a controlled diet which advised to reduce dietary fat (Valls-Pedret et al., 2015). As this was carried out in Spain, there was easy access to all the foods needed (Valls-Pedret et al., 2015), it might not be as easy in another location. Trained dietitians were used to monitor and gather the results. Neuropsychological tests were performed, other tools used were the Mini-Mental state examination to measure global cognitive function, The Rey Auditory Verbal Learning Test to measure immediate and delayed memory and a Memory Scale to measure episodic memory performance (Valls-Pedret et al., 2015).                                                                                                                Evidence gathered from this study through all tests provided showed the Mediterranean diet to be beneficial to health conditions as well as slowing cognitive decline by improving on speed processing in the older population (Valls-Pedret et al., 2015). Although, this study did not include any added meat to seek potential benefit, (Wade et al., 2019) added lean pork to the Mediterranean diet and saw a much greater performance in speed processing, but did not see any significant impact on memory, attention, or planning. 


Another study conducted by (Wade et al., 2019), explored the Mediterranean diet with the incorporation of fresh pork, explaining that red meat could have a long-term impact on cognitive function. The study consisted of 31 participants ranging from ages 45-80, with a risk of cardiovascular issue, along with other health concerns. Participants completed an 8-week intervention (Mediterranean with pork) then an 8-week washout period. Cognitive function and speed of processing was assessed using the Cambridge Neuropsychological test, psychological wellbeing was assessed using SF-36 Health Survey and mood was assessed using profile of mood states (Wade et al., 2019). Overall, the study was measuring memory, speed processing, planning and attention.                    Results found that the Mediterranean diet including pork, did not have any significant effect on memory, attention, or planning, but did have a significant result in participants speed processing. The tests that were performed showed a greater performance of speed processing, as well as emotional improvements (Wade et al., 2019). Adding pork to a Mediterranean diet does contradict some research that explains processing of speed and cognitive function react better from low meat consumption (Féart et al., 2012).
(Wade et al., 2019) carried out cognitive tests using specific tools in a controlled environment, participants were to have breakfast, then cognitive tests were carried out at a specific time in a temperature and noise-controlled setting. Whereas (Valls-Pedret et al., 2015), did not have any controlled setting to measure cognitive function and speed of processing, therefore might have been a limitation for that study. 
(Wade et al., 2019) unfortunately had a small sample size, therefore results might not be as beneficial to research findings, (Valls-Pedret et al., 2015) had a much larger sample size, possibly seeing more of the benefits to memory and other cognitive aspects as explored above compared to (Wade et al., 2019) who claimed not to see any significant benefit to memory, attention, or planning. A positive aspect (Wade et al., 2019) used with participants included reflection. 
(Valls-Pedret et al., 2015) did not take into consideration the aspect of sleep while measuring cognitive function and speed processing creating a limitation. Whereas (Wade et al., 2019) used the Karolinska Sleep Scale before each cognitive test to ensure this did not interfere with the participants cognitive performance, bettering their chances of accurate results. Sleep is a huge aspect to take into consideration while performing tasks around processing of speed, as individuals need to concentrate and focus on the tasks, especially older adults (Ma et al., 2020). 
(Valls-Pedret et al., 2015) explained that their most significant results came from the Mediterranean diet with olive oil, but changes were not monitored over time, considering it was a 5-year project this perhaps is a limitation. Even though, (Wade et al., 2019) study was a considerably lower time period project, results were monitored well with many aspects taken into consideration which proved beneficial when seeking the impact on processing speed. 
A recent study shows that apps related to brain training through the use of smart phones is beneficial for older adults (Bonnechère et al., 2021). This study explored, primary outcome, attention, memory, fluency, language, and visuospatial abilities. Secondary outcomes being reaction time and processing speed. Participants were ranging from 60 years old. 100 sessions (1 level = 1 session) were conducted, and all were related to brain training (Bonnechère et al., 2021). This found significant linear decreased with the increasing age of participants, and a significant decrease in processing speed. Although there was significant decreased of processing speed with age, basic numerical skills were persevered which is something (Eysenck et al., 2020) also found. Participants within this study are all healthy, showing that after cognitive training of a working memory in health older adults, cognitive decline could be reversed (Bonnechère et al., 2021). This is a large sample, therefore there is potential to miss information about cognitive performance. Another limitation of the study is it being done using apps and smart phones, even though it shows promise, the older generation show barriers to apps and smart phone usage. (Mohd Mohadis & Mohamad Ali, 2014) gathered evidence through interviews with an elderly population about using smartphones and found that there were difficulties in using phones for several reasons, financial limitations, vision impairments and lack of interest or knowledge around technology, therefore (Bonnechère et al., 2021) might not represent a large population of older adults. 
Overall, a Mediterranean diet, and the use of brain training seem to be beneficial in improving the processing of speed in older adults. The research above outlines the strengths and weaknesses of each intervention, with different methods tried. Majority of research outlined above does support the theory of speed of processing slowing down cognitive decline. 
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