Part 1
Cognitive decline is a type of cognitive impairment that generally manifests through feelings of confusion and the loss of one’s memory (CDC).  It is often regarded as an early sign of dementias, including Alzheimer’s disease, and is generally experienced in older age (CDC).  It can be experienced in a range of differing severities, from sometimes forgetting how to perform certain daily tasks to frequently forgetting, and becoming confused about, such tasks to the point where the person can no longer care for themselves (CDC).
Cognitive decline in older people is the subject of an array of empirical research, and there are many theories that underpin the general understanding of the topic, one of which is the working memory model.  This model is a leading theory for understanding the brain, particularly memory, and is the subject of a wealth of empirical research.  It is generally viewed as a multicomponent system that controls the storage of information for optimum cognitive utility (Baddeley and Hitch, 1974).  This system is made up of four subcomponents – the phonological loop, the visuospatial sketchpad, the central executive, and the episodic buffer (Baddeley and Hitch, 1974; Baddeley, 2000).  It was not until 2000 that the role of the episodic buffer was added to the model – before then, the system was made up of the three former functions. These four components work together to allow a person to carry out everyday functions such as decision making and problem solving.
In terms of how the model relates to cognitive decline in old age, it has been found that one’s working memory functioning declines as they get older (Verhaeghen et al, 2019).  This is generally put down to a number of factors, including the fact that older people have slower processing and reaction times (Bopp and Verhaeghen, 2005) as well as the shrinkage of the prefrontal cortex in old age, a part of the brain that working memory functionality relies heavily upon (Peters, 2006).
This review will critically discuss the working memory theory in relation to cognitive decline in age, using a range of empirical evidence to analyse the strengths and weaknesses of the model and to come to a conclusion as to its overall validity.
Firstly, the working memory model is generally regarded as valid due to the large amount of research that supports the theory.  There is a general consensus that working memory decreases in old age, which is a lead contributor in cognitive decline in the elderly.  A 2009 study aimed to test this, by comparing the recall of a list of 12 words by nonimpaired younger adults to elderly people with early stages of Alzheimer’s Disease. The results found that the younger adults recalled significantly more words than the older group, thus demonstrating greater working memory functionality. This indicates a deficit in working memory among older people with cognitive decline, suggesting a relationship between the two.
Another strength to the working memory model in relation to cognitive decline in old age is the role of the visuospatial sketchpad, which is a key component of the system.  A 2017 study tested 20–30-year-old and 65–75-year-old adults on four memory tasks requiring participants to learn, on a repeated-trial basis, the locations or colors of three pads among 18 pads distributed in a real-world laboratory environment. Older adults performed worse than young adults on all memory tasks, but especially on working memory tasks (Klencklen et al, 2017).  These findings suggest that visuospatial working memory exhibits more age-related decline than verbal working memory, and that there is a greater age-related decline in allocentric spatial than colour working memory.  These findings heavily support the use of the working memory model for understanding cognitive decline in old age, as it evidences the role and importance of a key component of the model.  This shows that the model is useful for improving and contributing to the understanding of cognitive decline.
Arguably, one of the most fundamental weaknesses to the working model theory in general is that it applies only to very short term memory, meaning it is not a comprehensive model of memory.  This becomes more problematic when relating the model to how we understand cognitive decline in older people, many of whom struggle to use their long term memory.  It is known that people experiencing cognitive decline struggle to both store and retrieve long term memories, leading to amnesia (Jahn, 2022).  A reduced functioning of working memory would not necessarily account for issues regarding long term memory, which is a definite weakness in the theory.  However, it could be argued that at first, cognitive decline manifests as a reduction in the ability to retrieve and store short term memory (Jahn, 2013), which is manipulated by the working memory meaning that it does correlate.  It could be argued that working memory is a theory that helps us understand part of cognitive decline, but a more comprehensive model of memory is needed to fully understand it.
There are many researchers that are particularly critical of the working memory model and believe that it is not a valid model for understanding cognitive decline.  This school of thought suggests that there is a severe lack of evidence for the validity of the working memory model, particularly pertaining to the vagueness of existing evidence around the role of the central executive.  When the theory was first devised, it was described as the controller of the other components of the model, and the nucleus of the system (Baddeley and Hitch, 1974).  However, in 1998, after studying the central executive, Parkin found no localisation evidence for the central executive, and concluded that any test to measure executive brain function should be done through qualitative measures rather than quantitative tests that focus only on one performance dimension (Parkin, 1998).  Parkin’s research is now dated though – since 1998, there has been further research done into the role of the central executive on cognitive decline, and many studies emphasise the importance of the function in understanding why cognitive decline occurs (Viviano et al, 2019).  While the school of thought for the lack of existence of the central executive still exists, much more evidence is available to support not only its existence but it’s vital role in understanding cognitive decline.
In conclusion, the working memory theory is a valid and useful theory for understanding cognitive decline in older people.  As demonstrated through studies such as Bopp and Verhaeghen, the theory is backed by decades of empirical research that shows how working memory declines as one gets older, suggesting a clear correlation between the theory and cognitive decline.  There is also evidence to suggest that specific working memory components have individual roles in cognitive decline such as the Klencken study, which showed the role of the visuospacial sketchpad (Klencken et al, 2005).  While it could certainly be argued that the working memory theory is not a comprehensive model for understanding cognitive decline, it certainly is a theory that can help make sense of it.
Part 2
There are a number of evidence supported ways that one can slow down the rate of cognitive decline.  Many of the ways that this can be done is through lifestyle factors, particularly healthy living habits.  Many of these are accessible to the general population and easy to implement.  
One of the ways that one can slow down cognitive decline is through exercise, which is a view that is strongly supported by empirical evidence.  For example, a review of meta-analyses carried out in 2011 demonstrated the positive effects of physical activity on cognitive ability.  It was found that midlife exercise in particular can significantly reduce later risks of cognitive decline, and that those who live a sedentary lifestyle are more likely to experience cognitive decline earlier than those who take part in daily physical activity, particularly aerobic exercise (Ahlskog et al, 2011).  Biologically speaking, the effect of exercise on the brain was highlighted through larger hippocampal volumes in those who exercised, as well as larger grey matter volumes.  It was concluded that exercise has a neuroprotective effect, and physical exercise may also slow down cognitive decline via mitigation of cerebrovascular risk, including the contribution of small vessel disease to dementia.  Although this study seems to confirm that exercise is a way of slowing down cognitive decline, more research would be useful to determine if any type of aerobic exercise is more useful than others, as well as how long a person should engage in aerobic exercise per day for optimal brain function.  This particular piece of research focuses on exercise as being more of a preventative treatment, so it would have been interesting to test the efficacy of exercise on people who had already begun cognitively declining, and people who were in various stages of dementias.
Alongside exercise, the importance of a healthy diet has also been attributed to the slowing of cognitive decline.  There has been a particular interest in the possible positive effects of a Mediterranean diet on brain health among researchers, due to a growing base of empirical evidence to suggest its efficacy.  For example, a 2002 Italian study sought to explore the correlation between cognitive decline and a Mediterranean diet, and found that the diet provides key vitamins and minerals that can slow down the speed of cognitive decline in older people, particularly B vitamins and folates (Solfrizzi et al, 2002).  The study explicitly states fish and cereals, key staples of a Mediterranean diet, as examples of food that can provide these nutrients.  The study does caveat that the diet alone is unlikely to be as effective as using it in conjunction with other healthy lifestyle habits, such as exercise.
Many cases of cognitive decline begin around the age of 65 (Solfrizzi et al, 2002), which is around the average age of retirement (ONS, 2019).  Many researchers would argue that there is inevitably a link between these two statistics, and the transition from employment to retirement contributes to cognitive decline due to a sudden lack of socialisation and a decreased sense of purpose.  A 2007 study by the University of Arizona explored the effects of socialisation on people with early stages of Alzheimer’s disease, by facilitating socialisation experiences consisting of volunteer work and cultural and recreational activities (Arkin, 2007).  Changes in brain functioning were tracked and compared to another group of early Alzheimer patients who were currently untreated.  There was a clear difference in rates of decline between groups, with the group who took part in activities having a much slower rate of cognitive decline.  This certainly suggests that there is evidence that continuing to socialise beyond retirement can have a positive impact on the rate of one’s cognitive decline.  It would be interesting to know exactly which activities the group took part in, particularly how physically exerting some activities were, as this could also provide evidence for the effect of exercise on cognitive decline.  The study does not explicitly specify the benefit of volunteering work on cognitive decline either, which would have been useful.  It is possible that aside from the social aspect of the work, feeling as if they were making a positive difference to their community perhaps filled a gap that they were missing after retiring, and the sense of purpose on its own can slow down cognitive decline.  There certainly needs to be more research carried out on the effects of volunteering work specifically on the rate of cognitive decline, and larger participant groups would demonstrate the validity of these findings more – this was a relatively small study, and only involved people who had Alzheimer’s Disease.  Future research would benefit from involving participants who were not yet diagnosed with Alzheimer’s to explore whether socialisation and volunteering work can be preventative measures for cognitive decline.
It could be argued that certain activities, particularly if they require problem solving skills, can be seen as a form of cognitive training which is another method for the slowing of cognitive decline.  There is a good amount of evidence to suggest this method provides successful outcomes, both as a preventative measure and a slowing treatment.  For example, a systematic review of this evidence in 2017 found that in 24 trials, cognitive training had a positive effect in slowing down cognitive decline both in healthy elderly people and people with Alzheimer’s Disease, particularly if this training was particularly intensive (Kallio et al, 2017).  This suggest that cognitive training can slow down the cognitive decline process, whether someone is healthy or whether the process of cognitive decline has already started.  There are some clear limitations to this piece of research, however.  Firstly, there appears to be a lack of understanding in the field as to what constitutes cognitive training, and the review calls for a more universal definition to be written.  This hinders the validity of research in this field as, without a common definition, there cannot be definite confirmation of the efficacy of the training.  Future research needs to have better classifications and specifications of cognitive training so that research is more reliable and coherent.
Ultimately, there are a number of ways that older people can slow the rate of cognitive decline that are supported by empirical evidence.  Many of these methods are intrinsically linked, for example, exercise and socialisation.  From the research that exists, it is difficult to determine whether one of the methods discussed is more successful than any other.  Solfrizzi et al wrote in their Mediterranean food study that the diet can work to slow cognitive decline when working ‘synergistically’ with other methods (Solfrizzi et al, 2002).  It could be argued that this is true about all of the methods that have been discussed – they work better when employed together.  The methods discussed form a holistic system of healthy living, and together these are the building blocks of brain health.  Studies such as Ahlskog et al suggest that the earlier people adopt a holistic healthy lifestyle, and the importance of taking a preventative approach to cognitive decline is clear.
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