Part 1: Critically review one theory that underpins our understanding of cognitive decline in old age. 
The severity of age-related cognitive decline varies from person to person and is a key aspect of ageing. It is widely documented how the profile of normal cognitive ageing looks. Some mental faculties remain sharp long beyond old life. Beginning in early adulthood, there are losses in cognitive abilities such as thinking, memory, executive function, and processing speed. (Deary et al., 2009). Reduced performance on cognitive tasks requiring quick information processing or transformation in order to make judgements, such as assessments of processing speed, working memory, and executive cognitive function, is one of the most prominent cognitive impairments associated with normal ageing. Experience-based abilities and cumulative knowledge are well-maintained into old age. These age-related cognitive changes are correlated with structural and functional changes in the brain, including changes in neuronal structure without cell death, synaptic loss, and malfunctioning of neural networks. (Murman, 2015)
Processing Speed Theory is one of the theories that underpins our understanding of cognitive decline. The theory's core premise is that growing older as an adult is linked to a slowing down of many processing functions, and that this slowing down causes impairments in cognitive performance due to what are known as the limited time mechanism and the simultaneity mechanism (Salthouse, 1996). Salthouse also explains that both the quantitative and qualitative dimensions of performance for a variety of cognitive functions are negatively impacted by generalised slowing of processing speed. According to this Stonehouse, delayed processing limits the amount of simultaneously available information required for higher level processing, which in turn results in a degradation in cognitive ability. (Salthouse, 1996).
[bookmark: _Hlk123914070]Observational research has shown that speed of processing is responsible for a sizable percentage of the cognitive deterioration that older person’s experience over time. An example of one of these studies was carried out in 2005. The Interdisciplinary Longitudinal Study on Adult Development data from 474 older individuals with an age range of 59-65 years old were utilised in this research to investigate how changes in memory and speed alter over a 4-year period. Latent change factor models were used to assess performance changes in both constructs. According to the research, latent changes in processing speed and memory performance are correlated by a factor of 0.61. However, compared to what cross-sectional data would have anticipated, this association is considerably less significant according to the study's researchers. The longitudinal study's findings imply that even if speed changes account for a sizable percentage of the variance in memory changes, there must be more explanatory elements considered. (Lemke & Zimprich, 2005)
[bookmark: _Hlk123914033]Two studies were carried out in 1993 to investigate the features of processing related to the speed mediation theory of adult age variations in memory. In both investigations, participants were given a serial memory task in which they had to recollect material either in the order in which it had been presented initially or in a different order. The findings from both studies showed that older adults' task-specific processing times were longer than those of younger adults. These results support the concept that a significant percentage of adult age-related memory variations are linked to a decline in numerous cognitive processes' processing speed with ageing. (Salthouse & Coon, 1993)
In 2017, Research was carried out to investigate the role of hand motor speed in simple computer-customized non-motor perceptual choice tasks, such as the Inspection Time (IT) task, as well as standard paper-and-pencil measurements of processing speed. Participants included 67 young university students between the ages of 18 and 29, 59 of whom were female, and 40 elderly individuals between the ages of 40 and 81, with 31 of them being female. The majority of individuals had similar educational backgrounds. Results showed that age group differences on the motor dexterity, symbol search, and coding tasks were extremely significant, as predicted. However, there were no appreciable variations or relationships between age groups and the straightforward visual perception IT task. Additionally, on the paper and pencil tests, controlling for motor dexterity did not eliminate important age-group disparities. This shows that, despite the fact that the operational measure in the majority of previous studies on cognitive decline with age has been physical reaction times, age variations in cognitive processing on more difficult tasks are still present. (Ebaid et al., 2017) 
[bookmark: _Hlk123897541]A study was conducted in 2020 to determine whether slow processing speed could indicate abnormalities associated with mild cognitive impairment across cognitive areas. Participants in the study were African American individuals aged 56 to 90. Among the subjects, 61 were cognitively normal, 28 had mild cognitive impairments, and 14 did not have amnesia but still had mild cognitive impairment. The study found that about 36% of the executive function, 16% working memory, and 8% declarative memory deficiencies associated with mild cognitive impairments were explained by slow processing speed. The study concluded that lower processing speed reflects mild cognitive impairment related deficits across domains and is a factor in ordinary cognitive ageing. Finding processing speed deficiencies may help to understand how mild cognitive impairment develops and may up chances for clinical intervention. (Daugherty et al., 2020)
In 2022, a study was conducted to determine whether the subgroups of successful and typical ageing contributed to the cognitive discrepancy in ageing. Participants ranged in age from 70 to 89 and were a representative sample of healthy older individuals. The study gave four definitions of successful ageing: the absence of sickness, high functioning, active involvement in life, or the combination of all three. By employing group membership as predictors and age, sex, and education as correlates, linear regression analysis was used to examine five domains of memory and intelligence functions. The study found that processing speed performance was linked to the healthy ageing component's absence of disease, younger age, and gender. Processing speed and episodic memory were both positively correlated with being female. When successful ageing was defined as the absence of disease, processing speed was associated with it; however, other successful ageing factors, such as domain-specificity, were not. Other cognitive domains, on the other hand, had no correlation with any aspects of good ageing. (Bosnes et al., 2022)
To conclude Processing Speed theory is surrounded by significantly more research that supports the theories hypotheses than research that does not. There is considerably more research that supports the hypotheses that growing older as an adult is linked to a slowing down of many processing functions, and that this slowing down causes impairments in cognitive performance due to what are known as the limited time mechanism and the simultaneity mechanism. A study that shows this is the before mentioned 2005 Lemke & Zimprich study where the results of the study showed that changes in speed processing has an effect on cognitive function. (Lemke & Zimprich, 2005). However, the same study also suggested that slowing of speed processing may just be one cause of cognitive decline and other factors must be considered as well as just someone’s processing speed. Another piece of research that supported the Speed Processing theory was carried out in 1993 by Salthouse and Coon. The findings from this study showed that older adults' task-specific processing times were longer than those of younger adults. (Salthouse & Coon, 1993). This study is pivotal in the support of the Speed Processing theory but is now dated and it may be argued that if this study was to be done in modern day there would be better tests that could be carried out on participants in order to rule out whether there may be any other factors that are a part of the reasoning behind a person’s cognitive decline. 

Part 2: Using empirical evidence critically discuss how an individual could slow down cognitive decline. 
Education, hobbies, intellectual engagement, and expertise are examples of lifestyle choices that are linked to optimal cognitive ability maintenance. Several other factors have been linked to maintaining cognition in aging, including physical activity, diet, and social activity. A study that supports this theory was carried out in 2002. The study found that a person with a cognitively stimulating job maintains a higher degree of cognitive function as they age. It has been found that college professors, pilots, physicians, musicians, and architects have high cognitive activity levels. A complex occupation, or mental activity requiring independent judgment and thought, has been associated with increased intellectual flexibility, memory, verbal abilities, fluency, and visual spatial abilities as we age. Despite the fact that older adults perform better in cognitively demanding occupations than their agemates, their performance declines as they get older. (Salthouse et al., 2002)
Leisure activities such as chess and bridge require a good deal of brain power and reasoning ability. Compared to nonplayers, older adults who play bridge perform better on working memory and reasoning measures and working crossword puzzles is also associated with cognitive function (Mireles & Charness, 2002). Despite this, other research on self-selected leisure activities fails to support these results. In a second study, participants who reported engaging in cognitively challenging activities did not demonstrate improved cognitive ability (Salthouse et al., 2002). Even while the bulk of correlational studies point to advantages of cognitively taxing activities, more exacting research methodologies will be required to pinpoint precise causal linkages.
It has been determined that nutrition plays a crucial role in both healthy cognitive ageing and aberrant cognitive decline, including dementia. Cohort studies are used in the few research in this area to determine dietary consumption and metabolic markers associated with aging-related cognitive performance.
A 2007 literature review examined the potential connection between food and age-related cognitive decline and cognitive impairment resulting from both vascular and degenerative causes. The results of the review found that monounsaturated fatty acids, grains, and wine, staples of the Mediterranean diet, appear to be preventative against cognitive deterioration. As a result, dietary antioxidants and supplements, particular macronutrients found in the Mediterranean diet, oestrogen, and anti-inflammatory medications may work in concert with other protective factors to slow cognitive loss. According to the research, a high energy intake of monounsaturated fatty acids among an older population in southern Italy who followed a normal Mediterranean diet appeared to be linked to a high level of protection against age-related cognitive impairment. The consumption of fish and grains has been proven to lower the prevalence of Alzheimer's disease in European and North American countries, but dietary fat and energy in the elderly appear to be risk factors. The subjects of a French cohort who drank three to four glasses of red wine per day had a lower relative risk of dementia than those who abstained completely. (st et al., 2004)
Few studies look at possible cognitive benefits, despite the fact that many have examined the physiological advantages of exercise in ageing. The health of the brain is linked to living an active lifestyle. Physically active people appear to be less likely than inactive people to have cognitive decline, all-cause dementia, vascular dementia, and Alzheimer's disease. (Stephen et al., 2017). 
Another study demonstrates the advantages of exercise in older life. Participants were 3.6 times less likely to experience cognitive deterioration if they kept up or increased their physical exercise (measured by MMSE scores). As they aged, men in the lowest activity quartile had significantly higher chances of cognitive deterioration. (van Gelder et al., 2004).
The Nurse's Health Study (N=1800) offers more proof that exercise lowers the risk of cognitive deterioration. Age-related cognitive measures were regressed on using computed energy expenditures for reported activities of 70 to 81-year-olds. The risk of dementia and cognitive decline was reduced by 20% in those reporting the highest levels of activity (Weuve et al., 2004).
Research has been carried out looking into the impact of social support and participation in social activities on ageing cognition. In a study, 838 people without dementia with a mean age of 80.2 years were evaluated to determine the relationship between several indicators of social involvement and level of function in various cognitive areas. In linear regression models adjusted for age, sex, education, and other factors, the size of the social network, the frequency of social activity, and the degree of felt social support were measured. While social network size was not significantly correlated with overall cognition, social activity and social support were. The findings show that older adults who are more socially engaged have superior cognitive performance, however the association differs among social engagement areas. (Krueger et al., 2009)
A 1999 study sought to understand the link between older people who live in the community and social isolation and incident cognitive deterioration. In-home interviews were conducted with 2812 non-institutionalized seniors who were 65 years of age or older in the years 1982, 1985, 1988, and 1994. With the use of the Short Portable Mental Status Questionnaire, cognitive function was evaluated. The questionnaire response was given a high, medium, or low score. Transitioning to a lower category was how cognitive decline was described. After adjusting for variables including age and sex, people with no social relationships had a higher probability of developing incident cognitive deterioration than people with five or six social ties. (Bassuk et al., 1999)
In a study that tracked cognitive and social development over a 7-year period, it was shown that maintaining cognitive function in older persons was correlated with social integration, familial bonds, and participation with family. Participation in community activities, which reflects social integration, was protective of cognitive ability in the oldest age cohorts. (Béland et al., 2005)
It has been demonstrated that cognitive training helps older persons' cognitive and daily functioning skills. In order to determine the impact of cognitive training on daily function and the longevity of training on cognitive capacities, a study was conducted in 2006. The research involved a randomised controlled single-blind experiment with four therapy groups that had a five-year follow-up. The volunteers, who were selected from senior homes, community centres, hospitals, and clinics, made up a sample of 2832 independent adults living in six US cities. 67% of the individuals completed the five-year follow-up. A random sample of participants who successfully finished training underwent 10 training sessions for memory, reasoning, or processing speed, as well as 4 sessions of booster training 11 and 35 months later. According to the study's findings, older persons who underwent 10 hours of speed of processing training showed an increase in processing speed over a 5-year period, which slowed cognitive deterioration. Self-reported instrumental daily living activities showed less functional loss as a result of reasoning training. Cognitive training produced better cognitive capacities unique to the abilities trained that maintained 5 years after the start of the intervention as compared to the control group. (Willis et al., 2006)
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