Title
A critical review of two theories underpinning our understanding of cognitive decline in old age and a discussion on how an individual could slow-down cognitive decline.

Introduction
Cognitive change in old age is a normal process of aging and some cognitive abilities such as  memory, gradually decline over the life span. There are some well documented theories and research that explore and seek to give explanation to the concept of cognitive decline in old age, such as the speed of processing theory (Salthouse, 1996) and the life course perspective (Elder, 1975). There is an evidence base that suggests the advancing chronological age or biological age is correlated with the decline in cognitive abilities (Monica et al., 2015). However, it has also been noted that some cognitive abilities are resilient in the process of aging, with the suggestion that some may even improve with age, such as vocabulary (Harada et al., 2013) crystalized intelligence and emotional regulation (Urry & Gross, 2010). Which further emphasizes the need for further research when considering the ever-growing aging population and some have called for a systems approach towards cognitive aging research (Ebaid et al., 2020). 

Part 1: Critically review two theories that underpin our understanding of cognitive decline in old age.


The Speed of Processing Theory 
Early research on age related cognitive functions indicated that participants displayed a slower level of processing and decline in the ability to perform complex cognitive tasks over time (Birren, 1965). Furthering this research, Salthouse (1996) displayed in various studies that age related variances in cognitive tasks, such as memory, could be measured in terms of the speed of processing. Hypothesizing that the slowing in processing speed was a fundamental factor in governing age-related declines, including memory deficits. Salthouse, suggested that the slowing of information being processed in the early operations explained the age-related deficits in working memory and other cognitive related tasks. 
Salthouse (1996) suggested that adults in old age have two interconnected mechanisms relating to speed processing, the first being a limited time mechanism and the second being the simultaneity mechanism. The first relates to older adults taking longer to process the early operations of cognitive tasks, and the latter refers to the idea that the early information processed may have been forgotten (i.e.., no longer available) once the later stage of processing is complete. This theory has been influential in terms of giving explanation to the age-related cognitive differences seen in more recent research (Salthouse, 2000). 
Despite the influential nature of the processing of speed theory, there are those who propose limitations, such as the use of paper and pencil-based tasks during the studies which highlights the issue of motor speed (Ebaid et al., 2017). Which is of relevance considering the age of the population that was being researched and the study also  highlights that no statistical data regarding motor speed was recorded in the early research conducted by Salthouse (1996). 
Ebaid et al., 2017 methodology used a sample of 67 young university students between the ages of 18-29 (59 females) and 40 older adults between the ages of 40-81 (31 females) with the aim to explore any differences in terms of the traditional methods used in processing speed studies i.e., paper-pencil task which used motor dexterity and a computer-customized non-motor perception decision IT task. The results indicated that the paper-pencil task displayed significant differences between the groups, in terms of the younger age group appearing to display faster processing speed during the task. However, the IT based task which required no motor perception, showed no significant differences or correlations between the age groups. 
Ebaid et al., 2017 highlighted that consideration must be given to those within the population that have conditions whereby their motor speed is compromised (i.e., stroke) and suggests that as IT measures enables an accurate assessment of speed processing that is non-motor rapid, that using such methodology would be an effective tool and consideration for assessing cognitive measures within clinical and health- based settings. They also highlight that research in other disciplines such as autism, this concept is widely acknowledged and applied. 
However, more recent studies using the same premise and measures based on the paper-pencil tasks have displayed findings that are in line with, and support, the speed of processing theory (Lu et al., 2011). And it should be considered that the sample size used within Ebaid et al., 2017 study was relatively small compared to the abundance of literature in support of the speed of processing theory. It should also be noted that the primary use of females across the study, could impact and influence the findings in terms of differences between the genders - as different parts of the brain are more effected during cognitive decline and research has highlighted that women appear to be more resilient to cognitive aging (McCarrey et al., 2016). As well as the sample size and majority sample being female, the age-range within the older age groups is vast, which when considering the definition of old age is 65+, this does raise questions in terms of whether this can be specifically applied to cognitive decline in old age and further studies therefore could use a more targeted sample size to explore the implications of motor dexterity in terms of processing speed during cognitive tasks. Despite this, more research in this area could prove insightful and potentially crucial when considering the implications of individuals whereby their motor speed in compromised. 

The Life Course Perspective 

Life course perspectives and theory explore the influence of early life experiences on later development (Elder, 1998; Jefferson et al., 2011). Research and literature has explored how lower socio-economic status in the early life stages is an indicator of lower physical and mental health outcomes in later life (Cohen et al., 2010; Yang et al., 2017) including cognitive decline. The life course perspective suggests that cognitive development is a dynamic process and in essence reflects an individual's accumulation of experiences and adaptions over the life course. Whilst this is well regarded in terms of mental health, the evidence base is smaller and yet to be explored with in-depth detail in terms of cognitive aging (Park et al., 2017). It has been suggested that perceived (and accumulative) negative life events such as experiencing the loss of a loved one or illness over the life course is associated with cognitive decline in old age (Vidarsdottir et al., 2014). And it could be considered that cognitive decline in later life reflects a culmination of factors and disadvantages from childhood to adulthood, stressful life events, and changes to health (Chen et al., 2014). It has been argued however that current studies, have limitations in terms of small samples and no study to date has comprehensively examined the factors impacting the life course in terms of the influence on cognition in old age (Park et al., 2014).
One study however that sought to examine the attribution of early childhood factors and life course factors in relation to later life cognitive functioning, used a national probability cohort study of 8,833 individuals across 48 states in America (Gonzales et al., 2013) with the methodology consisting of memory recall, mental status and working memory tests. The main predictors were childhood socio-economic status and health, and individual level achievement (as an adult) and health. The results indicated that individual level achievement factors, such as income and education, were significantly and positively correlated with baseline cognitive functioning. Importantly the study highlighted that childhood socio-economic status did not equal cognitive decline in old age, as it highlighted that adult achievement was more of an influential factor and could potentially reverse any negative effects of childhood factors (Gonzales et al., 2013). 
This is of particular interest as a large body of literature makes reference to childhood adversity in terms of the socio-economic status as an indicator of cognitive decline over the life course (Luo & Waite, 2005). With research highlighting the role of subsequent depressive episodes following adverse childhood events and its negative impact on cognition (Korten et al., 2014) this would seem to highlight the importance of addressing the impact of adversity in childhood on a wider scale in terms of policy and education – and in terms of addressing the correlation of chronic health issues associated with cognitive decline (Taylor et al., 2020). Further research into understanding what type of adult achievement outweighs the negative impact on cognition from childhood could be of interest as many of the studies have categorized adult achievement in terms of wealth, employment, education status (Gonzales et al., 2013). However, with research indicating that volunteering has a significant and positive effect on cognition (Anderson et al., 2014) a discourse on this could prove beneficial in terms of providing an accessible avenue for individuals to improve cognitive functions.
Considering the life course perspective on cognition in later life, this particular study aimed to identify the different patterns of later life cognitive function trajectories and considered the extent to which life course factors and social engagement influence them (Park et al., 2017). Analyzing seven waves of data from the Health Retirement Study (1998-2010) combined with RAND Center for the Study of Aging (2014) with a final sample size of 7374 individuals with the total observations totaling 41,051. To measure cognitive function a self-reported measure was used, and those who indicated a high level of cognitive impairment were excluded from the sample. The self-reported measures included a telephone interview using a cognitive screening tool including word recall, backwards count, date naming and object identification. This resulted in the following scoring pattern: 0–12 = low cognitive function (0), scores ranging from 13 to 24 = moderate cognitive function (1), and scores of 25–35 = high cognitive function. 
The life course measures were detailed into four sections including ascribed factors (i.e., individual characteristics), childhood socio-economic status (measured by the parent's education level, poverty, childhood health), achieved status in adulthood and household income and life events (death of a spouse, relocation, nursing home admission, chronic health conditions including psychiatric conditions, functional health issues i.e., difficulty performing daily tasks such as dressing etc.). Social engagement factors were measured via level of social network (level of socialization with others, which was standardized to number of contacts per week 0-7) and volunteering (engagement with volunteering for either a religious, educational, health-related organization or charity) within the previous twelve-months. 
The results displayed that the trajectory groups varied significantly, however significant patterns were clear within the three stable groups (high, moderate and low) the stable group had a mean age of 70.01 (youngest), primarily of white ethnicity, high level of self- reported health during childhood and least likely to have parents with a low educational background. In contrast to the low categorized group which detailed the oldest mean age (78.79), non-white, indicated family poverty in childhood, parents with less than eight years in typical education, lowest income and lowest self-reported health in childhood. 
Interestingly, the results displayed that childhood factors, with the exception of self-reported health, did not correlate significantly with any of the groups. This could again, potentially support the notion that adult achievement in later life outweighs negative childhood experiences (Gonzales., et al., 2013) and further research into understanding those individuals who do continue thrive despite childhood adversity, could be crucial in developing policies that support individuals achieve their full potential and optimum cognitive functioning (Masten, 2014). 


Part 2: Choose one of the theories reviewed in part one and discuss how an individual could slow-down cognitive decline.

Considering the life course perspective on cognitive decline, much of the research has primarily centered on the negative effects of life events including childhood factors that can contribute to cognitive decline in later life. However, as Gonzales et al., 2013 highlight, adult achievement can appear to override the effects of early life influences on cognition. This is an important consideration in terms of awareness of health promotion incentives and appears to highlight the importance of studies exploring neuroplasticity, that the neuropathways are capable of adapting and strengthening in later life. Therefore, whilst life course events and socio-economic status in early life can contribute to cognitive decline in later life and old age, it must be considered that health promoting interventions can impact the rate of cognitive decline positively. It would also highlight the importance of not only addressing cognitive decline at an individual-level, but also the wider structures and policy in place that can contribute to health inequalities. 
Research has suggested that social engagement appears to be a protective factor in terms of cognitive decline in later life, although some of the study's findings indicate that this may depend on the type of social engagement as many of the studies have focused on a single aspect of social-environmental characteristics (Park et al., 2017). However, they also note that volunteering as an act of social engagement, displayed a significant effect on all cognitive function trajectories with those who volunteered (over a time period) belonging to the stable-high and high-moderate groups, in comparison to those who stopped volunteering subsequently belonging to the moderate-low group. The findings make reference to the importance of policy making in terms of the positive impact volunteering may have in combating cognitive decline, especially for those with noted disadvantaged backgrounds and the health implications associated with this. One theoretical model for explaining how volunteering can improve cognitive functioning refers to the improvements in mental and neurological health that is enhanced through the increased cognitive, physical and social activity (Anderson et al., 2014). And whilst there is an argument for whether those with higher cognitive functioning are more likely to participate in in volunteering activities (as in the causation is in reverse) many studies have displayed that a cognitive functioning baseline was not a predictor for engagement in volunteering activities in later life (Griep et al., 2017). 
Bourassa et al., 2015 used a sample of 19,832 aging adults who participated in a large national study over a six-year period to explore the association between social engagement and cognitive functioning, memory and executive functions. The results indicated that social engagement was as much of an indicator and as comparable to depression, physical activity level and physical health – to cognitive decline and the results were replicated in the second sample. One of the reasons why social engagement may be fundamental to preserving and enhancing cognition is due to the use of executive functions, which refers to a set of effortful top-down cognitive processes (Burgess & Simmons, 2005) which are required for many skills including organization, planning, self-monitoring and regulating emotions. 
Another important aspect to consider is the role of usefulness linked to the participation in social engagement and volunteering activities (Tomioka et al., 2018) in terms of continuing cognitive functions post retirement. The concept an aging population continuing to be a part of the community not only enhances prospects for the individual in terms of enhancing cognition, but also other psycho-social aspects which appear to be interlinked. Higher levels cognitive functioning is reported to be highly correlated with older people's overall sense of wellbeing, whilst lower levels are correlated with a lower quality of life (Paiva et al., 2021) and interestingly this study makes reference to the concept of social connectedness as well as social engagement. They reference meaningful social interactions serving as a protective factor against cognitive decline and continued engagement in stimulating social interactions, that indirectly build cognitive reserve. In summary therefore, social engagement opportunities should be given high consideration in terms of influencing policy for the overall health and wellbeing of an aging population and specifically in regards to slowing cognitive decline in old age. 
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