A Critical Review of theories that underpin the understanding of cognitive decline in old age

Introduction

This document is a critical review of theories that underpin our understanding of cognitive decline in old age.  It comes in two parts, the first is to critically review two theories and the second part I will chose one of those theories reviewed in part 1 and discuss the implications for those dealing with cognitive decline and how they might slow the process.

Research
Part 1

To understand cognitive decline in old age, I have identified two theories that underpin the understanding of this, these theories are the Processing Resource model and the Speed of Processing model.  In this section, I will critically review them and back this up with supporting evidence.

As people age, there cognitive function changes, both physically and mentally, some of these changes are for the better and some are not.  In 1972, Craik and Lockhart developed a theory model called the Processing Resource model, which displayed in terms of memory, the levels of processing theory; this checked a critical move between fundamental stimuli and the response of verbal learning to mental models of the study (Park & Festini, 2016).  They gave evidence that a purposeful to learn was not the foremost basic component for recollecting. On the other hand, maybe it was not the time on task but rather that best anticipated memory (Park & Festini, 2016).  In terms of this model, the participants being guided to engage in semantic processing deeply which resulted in memory recall (Park & Festini, 2016).  

According to the article by Park & Festini, (2016), they provided evidence that the component for remembering was not the attention to learn, but was the quality of the encoding of divided attention which was important critically.  Because younger adults exhibited better memory in general, it was argued that a more general encoding is shown whereas specific retrieval cues is opposed (Rabinowitz et al., 1982) (Park & Festini, 2016).  

Regarding the Speed of Processing Model, the original hypotheses on speed were spearheaded by James Birren, and after that by John Cerella and Timothy Salthouse (e.g., Birren, 1965; Birren, Woods, & Williams, 1980; Cerella, 1985; Salthouse, 1996) (Park & Festini, 2016).  Birren noted that members appeared progressively slower preparing time for a wide run of cognitive errands as a function of age in an early study  (Birren, 1965), and coming within the theory that moderated handling speed was a principal component that represented numerous age shortfalls, including memory (Park & Festini, 2016).    Speed of processing is estimated in the lab by the number of perceptual decisions an individual can make in a predetermined time period (e.g., choosing whether two letter strings are something very similar)  (Brown & Park, 2003). One more proposed file of preparing asset is working memory limit or the measure of data an individual can at the same time interaction and store in cognizance (Brown & Park, 2003).

According to Timothy Salthouse in the article by Park & Festini, (2016), there are two instruments that are imperative for differences in age; these are attention, memory, and thinking (Salthouse, 1996).  These are a restricted time component – that have trouble performing takes longer to prepare and Synchronous components – difficult doing more than one thing at a time (holding things in mind (Salthouse, 1996).  Within the theory, there is a main hypothesis, this is that in older age, there is a decrease within the speed with which processing operations can be carried out which leads to impairments in cognitive working, this is because of the time constrained component and the simultaneity component (Salthouse, 1996).  

This theory shows the process of which leads to a person’s cognitive decline.  An example of this is according to the article by Harada, Natelson Love & Triebeld, (2013); regarding speed, processing speed is speed in with which performance of cognitive exercises as well as the motor reactions speed. This fluent capacity starts to go down within the third decade of life and proceeds all through that lifespan (Harada et al., 2013).  Many of the cognitive changes detailed in more of the older generation are the result of moderated preparing speed (Harada et al., 2013).  This “slowing” can affect execution on numerous neuropsychological tests which are outlined to monitor other cognitive functions (e.g., verbal familiarity) (Harada et al., 2013).  Hence, a decrease in preparing speed can have implications over an assortment of cognitive spaces (Harada et al., 2013).  This article supports the theory of speed of processing.

Another description of speed of which is an age related change for a wide range of abilities forms (Park et al., 2002; Salthouse, 1996) (Park, Gutchess, Meade & Stine-Morrow, 2007). The speed of processing training has not brought more advancement among the cognitive processes, which has been very disappointing (e.g., Ball et al., 2002) (Park et al., 2007).

There has been a variety of studies that has shown that associated with age comes with an increased risk of developing a number of disorders including, obesity, cardiovascular disease, dementia, atherosclerosis, and diabetes (Tangestani Fard & Stough, 2019).  As well as being connected with cognitive decline, especially in those areas of cognition correlated with memory and processing speed (Tangestani Fard & Stough, 2019).  Age is additionally connected with intellectual decay especially in intellectual spaces related with memory and preparing speed (Tangestani Fard & Stough, 2019).  With expanding futures in numerous nations, the quantity of individuals encountering age-related intellectual weakness is expanding and in this way from both monetary and social terms, the improvement or easing back of intellectual maturing is a significant objective for future exploration (Tangestani Fard & Stough, 2019).  

There have been studies, which evaluated the relative importance of memory working and comparison of speed as independent predictors of age-related differences in the functioning of selected cognitive domains in three studies, which involved six hundred and seventy two adults aged between twenty and eight four years of age (Salthouse, 1991).  All studies have reported that controlling measures of memory working and perceptual comparison speed significantly reduced the magnitude of age-related cognitive differences (Salthouse, 1991). For much of the reduction – age related in working memory, the reductions are likely that driven from the speed of simple processing, and the differences is largely responsible for  the process or fluid aspects of cognition, which is, age related (Salthouse, 1991).

According to an article by Ebaid, Crewther, MacCalman, Brown & Crewther, (2017), cognitive processing speed is traditionally measured neuropsychologically with tasks such as Coding subsets and Symbol Search of the WAIS-IV, which show consistent decline with advancing age.  The study used a simple non-motor perception decision task, called Inspection Time (IT), and traditional paper-and-pencil measures of hand motor speed to explore its contribution (Ebaid et al., 2017).  The study results show that among the three motor dexterity tests, age group (Ebaid et al., 2017) significantly affected the motor-symbol search and the coding task. However, there was no correlation between the simple visual perception test and age groups (Ebaid et al., 2017).

According to an article by Monica, Anabela & Rui, (2015) published by the Austin Publishing Group, current researches are challenging the debilitating viewpoint that accept the cognitive decrease is related to ordinary process of maturing over the life span. The view that maturing could be a synonym of cognitive decay is being replaced by the acknowledgment that it could be a multidimensional and multidirectional handle, in any case, cognitive decrease is still not well caught on.

According to the website CogniFit, (2021), one of the main components of the cognitive function is processing speed, this is why it is the main and foremost critical ability in learning, scholastic performance, mental improvement, thinking, and experience.  Processing speed is an ability that might be characterized as the time it takes an individual to do a mental assignment. In relation to the speed in which an individual can get it and respond to the data they get, whether it be visual (letters and numbers), sound-related (dialect), or development (CogniFit, 2021). In other words, the time between getting and reacting to a boost is processing speed (CogniFit, 2021).  Processing speed infers a more prominent capacity to effectively do straightforward or previously learned assignments (CogniFit, 2021).  This links to maximum amount to consequently prepared data, which implies data handling quickly and without doing it on purpose (CogniFit, 2021).  Regarding the processing speed, the higher and faster the more proficient you are able to think and learn (CogniFit, 2021).  

Although there are many studies on cognitive decline, they can be limited and as such not all cognitive decline happens in old age and not all memories decline, however there are clear links between cognitive decline and dementia.  In terms of cognitive decline; there are many risk factors and these include the following, which increase the risks of cognitive decline: traumatic brain injury, midlife obesity, midlife hypertension, diabetes, current smoking, and history of depression, sleep disturbances and hyper-lipidemia (Salthouse, 1991).  

Part 2

The theory I have chosen is the Speed of Processing theory for this part of the review. According to the website Science Direct, this article supports the theory of speed of processing.  The speed of processing theory has been defined inside the cognitive aging literature that accounts for a few of the age-related changes that happen in cognition (Horning, & Davis, 2012).  With expanding age, processing speed has been appeared to slow significantly (Horning, & Davis, 2012).  In this way, older people require more time to complete a cognitive errand when compared to more youthful grown-ups (Horning, & Davis, 2012).  .Additionally, a speed of processing hypothesis has been defined inside the cognitive aging literature that accounts for a few of the age-related changes that happen in cognition (Horning, & Davis, 2012).  An expansive number of studies illustrate that alongside a common factor of age-related decline, processing speed is at slightest a halfway arbiter of age-related performance shortages in an assortment of cognitive assignments (Horning, & Davis, 2012).  In this way, the abating of individuals’ capacity to handle data definitely affects their memory, decision-making, and other cognitive capacities (Horning, & Davis, 2012).  This decreased, or moderated, speed of processing has been found to account for poorer execution by older grown-ups on a complex decision-making assignment (Horning, & Davis, 2012).  

However, according to the journal by Cepeda et al., (2013), the authors disagree and think it is not that simple.  The rate at which individuals handle data appears to affect numerous angles of cognition over the life expectancy (Cepeda et al., 2013). Be that as it may, numerous commonly acknowledged levels of “processing speed” may require objective support, control of data in terms of memory working, and making decisions obscuring the qualification between processing speed and official control and coming about in above the contributions to cognition for processing speed (Cepeda et al., 2013).  An essential objective in creating measures of processing speed is to “minimize the commitment of higher cognitive function” (Fry and Hale, 2000, p. 2) to measure “the speed with which numerous cognitive operations can be executed” (Salthouse, 1996, p. 403; see moreover Myerson, Solidness, Wagstaff, Poon, & Smith, 1990) (Cepeda et al., 2013).  In any case, these objectives are troublesome to meet, since the term “processing speed” has been utilised to allude to an assortment of measures that are utilised in totally different ways, which may tap fundamental components to changing degrees (Cepeda et al., 2013).  

There are strengths and weaknesses of the speed of processing theory.  A weakness of this theory is that it is not just based on age as all ages can have a decline in cognitive function, and therefore studies on this have to be wider to have an impact.  There is also a strength, which is training that, can be done to increase a person’s cognitive abilities, and there are studies on this to see whether this training works.  According to an article by Ball et al., (2007), the most current literature does not give is a clear understanding of what “dose” of speed of processing training members require to encounter a benefit from it.  The article also says regarding a few recent studies have shown for a large amount of cognitive decay experienced by older grown-ups over time accounts for the speed of processing (Ball et al., 2007).

Speed of preparing training has the essential point of progressing the fluid capacity of mental processing speed (not psychomotor response time) such that learners can handle progressively more data and progressively more complex data over briefer periods of time (Ball et al., 2007). This can be reliable with constrained time and concurrence instruments that was thought to be responsible for the relation with age decline in fluid cognition agreeing to speed of preparing hypothesis (Salthouse, 1996). It is critical to note, be that as it may that there is no immaculate degree of preparing speed, and any assignment planned to make strides this capacity without a doubt requires and influences other cognitive and tangible aptitudes as well (Ball et al., 2007).  The article discussed combined information from six studies, all utilising the same training program in terms of speed of processing, to look at the components of training gain and the effect of training on cognitive abilities and regular capacities of older grown-ups (Ball et al., 2007).   Training produces quick advancements over all pre-tests of the Useful Field of View test, especially for older grown-ups with initial shortages, results have shown (Ball et al., 2007).  Age and education had small to no effect on training gain and members kept up benefits of training for at least two years, which interpreted to enhancements in regular capacities, counting productive execution of instrumental exercises of day-by-day living and more secure driving execution (Ball et al., 2007).

According to the article by Eckert, (2011), processing speed, or the rate at which assignments can be performed, could be a strong indicator of age-related cognitive decay and a marker of freedom among older grown-ups. This article looks at evidence for neurobiological indicators of age-related changes in preparing speed, which is guided in portion by our source based morphometry discoveries that one of a kind designs of frontal and cerebellar gray matter anticipate age-related variety in processing speed (Eckert, 2011).

An individual can slow down cognitive down by improving their physical and mental health, do training to improve their cognitive abilities as people get older as well as improve any sleep without disturbances, and examples include give up smoking, keep blood pressure at a good rate and maintain a healthy weight.

Conclusion 

In conclusion, both theories – Processing Resource model and the Speed of Processing model are good theories to use to help understand cognitive decline.  Many studies out there support this.  An individual can help their cognitive abilities by using training, and help himself or herself to prevent a drastic decline, as they get older.
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