Mental Health in the Aging Population- A Critical Review
Memory loss as explained by Park and Festini (2017) is a prominent aspect of aging. The study of cognitive aging continues to be central to promote longer life and overcome disease by development of early interventions to delay or prevent cognitive decline. Part one of this essay will critically  review two of the major theories that underpin the understanding of cognitive decline in old age. The first theory that will be reviewed is the level of processing theory.
Part 1
Craik and Lockhart (1972) explained the levels of processing as a theory of memory, suggesting that the intention to learn is not the most important component for remembering and in fact it is determined by the encoding and its quality. Furthermore, engagement in a deep sematic processing could result in recall at the same level or increased recall to a person who is actively studying to remember. Three main stages that memory consists of are described by Atkinson & Shiffrin (1968) as encoding, storage and retrieval. Encoding is the process that obtains the information. The storage stage maintains the information and the retrieval stage is how information is used once it has been stored. The process is defined further by Craik and Lockhart who describe a collection of processing hierarchies. Firstly Perceptual or shallow processing of the initial characteristics of the subject are perceived. Including the sensory and physical aspects. Semantic processing, which is the deeper level, involves pattern of recognition and also the meaning is extracted with more emphasis on the semantic analysis than in perpetual processing. As a result of this process, memory traces are created. Furthermore, the theory suggests that deeper semantic processing is connected to greater levels of retaining longer term memory traces. 
The Level of processing as a theory for cognitive decline is underpinned in several ways. Firstly Simon (1989) explain how the retrieval and encoding phases can no longer be separated in in the older adult. The decoding deficits may often be mirrored by the deficits for retrieval. Age decrements may therefore be caused by the failure of the encoding of the event elaborately and deeply and likewise failings to the processing the retrieval of the information deeply and richly. Moreover potentially the unmatching of the retrieval processes to those that have been carried out at input could be a significant cause. There is evidence to support the idea that deeper processing is harder to achieve in the older generation due to more effort and recourses being required ,such as the study by Eysenck and Eysenck (1979) who concluded that participants were found that have expended processing capacity was increased when retrieval came from deep semantic processing than shallow processing. 
Kausler (1970) explained that the quality of the processing finding and its importance has influenced further research. However, criticism to this theory is documented by Eysenck (1978 ) who explains how there is not suitable criteria obtainable for indexing either spread of processing or depth and how both spread and depth  influence the reclaiming of recall but are of minor relevance when reference to the determination of retrieval strategies and the decision component influence in both recognition and also recall. 
This issue is also highlighted by Treisman (2014) who identifies the weakness with regards to the inadequate perceptions of the concept of ‘depth’ and its meaning, questioning what it is actually measuring. Triesman questions if the depth is referring to the amount of processing or the degree of semanticity occurring and states that more definition to the term is needed,  and suggesting  that the theory could therefore be inadequately explored. Furthermore, Nelson (1977) states that is not possible to either falsify or test the concept that deep processing enables memory, suggesting that results are therefore of no scientific meaning. In response to this, Craik and Lockhart (1978) acknowledge that intuition is not a reliable guide to organising this mental process, but argue that the process of continued predictions still provide scientific meaning, as science has largely been a bases of predictions and gaining understanding. 
 Eysenck ( 1978) describes how Craik and Lockhart (1972) model makes and attempt to combine two contrasting views over how memory defences can be identified, with one theory being quantitative that was proposed by Norman and Wickelgren (1969) and the second theory arguing that the major interrace differences are in fact qualitative, this was proposed by Bower (1967) and again by Underwood (1969) Eysenck explains how Craik and Lockhart’s combined approach and its analysis of the information is discontinuous or continuous which could problematic. Eysenck concludes that quantitative and qualitative differences have separate effects on performance. Craik and Lockhart acknowledge this point, but they do not specify the theoretical consequences of contrasting qualitative and quantitative inter- trace differences. 
The second theory that will be reviewed is the speed of processing theory.  
James Birren (1965) originally pioneered the theory on speed of processing, hypothesizing that a decline in speed of processing was a key mechanism foremost to many age inadequacies including memory. Later the theory was explored further by Cerella (1985) and then Salthouse ( 1996) who proposed that ages adults are depleted in two key mechanisms that represent age related changes in memory, reasoning, and also attention. The limited time mechanism and the simultaneity mechanism together inspire the higher cognitive ability. The limited time mechanism proposed that aged adults need increased time to process earlier operations that are involved in a cognitive task, compared to the younger adult. Suggesting that  performance is compromised in later operations as the available time is already occupied. The simultaneity mechanism suggests that products or earlier processing may be unavailable due to information being forgotten by the time the later processing is accomplished.
Two studies conducted by Salthouse et al (1991) were carried out to determine which of several processing components were responsible for decline in memory function in relation to age. Negative correlations were found between age and the measure of working memory in both studies. Significant decline occurred with measures of simple speed processing. Concluding that age differences in working memory may be influenced  by the age related decline in the speed of completing operations. 
Weakness to the Speed of processing theory is explained by Hartley (2006) who states that the measures used when assessing speed of processing are not pure measures  and in fact variety of functions are accounted. Ebaid et al., (2017) explains how the  neuropsychological measurements for speed of processing is carried out with tasks that involve the use of motor performance such as symbol searches and other paper and pencil tasks. Weakness to the use of the theory is observed %%-s these more performance skills can be problematic to participants with motor dexterity issues. This implication was highlighted in a study measuring participants hand motor speed compared to computer based non motor decision tasks. The study used two groups of adults aged 40-81 all with education profiles of similarity. The study highlighted differences on motor dexterity between the groups using  symbol and coding tasks. However this difference was not as significant between the groups when carrying out the IT based tasks. However, once dexterity was controlled this did not remove any of the group differences of great significance with paper and pencil tasks. Despite this, the study shows potential implications against the traditional tasks such as symbol searching and decoding . This study did have its own limitations that should be recognised. Sample sizes of the two groups were not the same and furthermore the older age group of participants had a smaller number of participant than the larger group. Gender was also a weakness in this study as the gender distribution was not equal, as more considerably mores female than males participated.
The variety of tools used to measure speed of processing can also be perceived as a strength to this theory. Katzef et al., (2019 ) explains how the measurement of speed of processing can be performed in many ways . Low or middle income countries have not validated the used of many commonly used processing speed measures.  However, the methods adaptable to ensure cultural fairness, for example using highly automated, easy use based applications can assist in the monitoring of processing speed decline of sufferers of HIV. 
To conclude, both the speed of processing theory and the levels of processing theory’s have both strengths and weaknesses, some of which have been highlighted in this review. These are just two theories that underpin cognitive decline and further research is still required to continue to gain an understanding of cognitive decline and how interventions can be developed to tackle and prevent the onset of dementia .
Part 2
Using the speed of processing theory . This part of the essay will discuss how and individual can slow down cognitive decline by improving their speed of processing . 
According to Ball et al., (2007) cognitive training improves cognitive performance levels and can assist in delaying functional impairment. A systematic review carried out by Edwards et al., examined clinical trails of cognitive training in aged adults. Results concluded that cognitive speed of processing training improved the cognitive function of older adults and the review suggested that overall speed of processing training could reduce the risk of dementia. 
A study carried out by Nouchi et al., (2012)was carried out to investigate the use of speed of processing with the use of training games on older adults. 
The aim of the study was to investigate the effectiveness of the speed of processing training over a 4 week period on to enhancing cognitive function and emotional state in older adults. Single blinded randomised controlled trail was used. 72 participants were split into two groups with one group completing the speed of processing training and knowledge quiz training. Cognitive functions and emotional state was measured before the intervention was delivered and then after a 4 week period when the intervention was complete. 
Training games including, detection, identification, and localisation were developed were created on a tablet, that participants were asked to play at home over a 4 week period at least 5 days a week. Knowledge games were also developed to be played on the tablet. Speed of answering the questions and performance was recorded. 
Findings from the study showed significant improvement for speed of processing and  inhibition. Improvements of processing speed were recorded in symbol coding and symbol searching. Finding also suggested that there was a small amount of improvement with regards to the mental health of the participants. 
Whilst the findings to this study support existing studies in the use of speed of processing training for as an effective intervention, there are some weaknesses to this study that should be recognised. The Authors recognise that the study is focused on the short term effects of speed of processing training and acknowledge that research over a longer period of time for speed of processing is still required. Method of delivery could be another weakness in this study, with regards to the use of the tablet is described as user friendly and training is provided on use of the tablet. However, Gitlow (2014) describes how there are barriers to use for older adults using technology and states that negative attitudes , as well as age related changes such as vision or hearing loss and motor difficulties, may influence the accuracy of results obtained. Furthermore, this study was conducted at participants home where the intervention was self-administered. Mortazavi (2013) recorded in a study on the use of home-based self-administered learning, that the structure of the training is not as strong as that of the lab-based training, as the influence of others cannot be monitored. 
Wade et al., (2020) explains how a Mediterranean diet has been found to improve cognitive function in older people. The diet typically consists of high quantities of veg, olive oil, fruits, nuts and legumes and cereals, a moderate consumption of fish, poultry, dairy and eggs, and a low amount of red meat and processed foods.  Wade et al., carried out a study to with an aim to determine the cognitive effects of a Mediterranean diet supplemented with dairy foods. A 24 week trail where 45 participants between the age of 45-75 completed 2 interventions of  8 week diets. Participants either followed a Mediterranean diet plus supplemented diary or a low calorie diet which was used as a control in the study. An 8 week break was implemented before participants then completed the alternative dietary intervention. Guidelines were given to the participants on what they needed to consume or avoid as part of the intervention. Attention, processing, speed and ability to plan along with memory were assessed and recorded at the start of the study, with the use of the Cambridge Automated Neuropsychological Test Battery, which is tool created in the late 1980’s by Cambridge university. Participants mood and health were also recorded. The overall risk to dementia was also measured. 
Findings found that 37 of the 41 participants that completed the study. Results indicated that speed of processing was significantly improved after participants followed the Mediterranean diet with the additional dairy supplement. Speed of processing was found to decrease after participants followed the low fat diet.
The authors recognised that the study had some limitations. Firstly the length of this trial may not have been adequate to observe significant change over a long term period. 
Furthermore participants eligibility to complete the study was very precise. Those will any health concerns, such as diabetes and high BMI, alongside smokers and those with specific dietary requirements or allergy’s were no eligible to participate in the study. Therefore the study does not provide any evidence to suggest that this intervention would be suitable for those with ongoing health conditions, or particular lifestyle choices. 
The age of the participants in the study is also a potential limitation. According to Dementia UK (2019) one in 5 people over the age of 85 have dementia. This study does not measure the speed of processing on any participants over the age of 75. Therefore does not provide any evidence to support this use of this intervention for individuals above the age of 75. 
Whilst the study concluded that the Mediterranean diet with diary supplements was found to improve processing speed and therefore could be an effective intervention for improving speed of processing and well-being. More research is needed to determine if this intervention is suitable for those with ongoing medical disorders, allergies and some lifestyle choices that have previously been or are currently detrimental to an individuals health. 
To conclude, there several ways and methods of intervention that could be used to improve the speed of processing to an individual. Much more research is required to determine the most effective methods and how long they need to be implemented for to continue to improve speed of processing for the older generation.
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