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Abstract

Loss of cognitive acuteness with increasing age is a correlation that has been widely studied and accepted in society. An assessment of recent research on age-associated changes in working memory, perceptual speed, and distinctive processing indeed confirms the extent to which aging affects cognitive function. However, findings on intraindividual variance on cognitive tests and the effect of continued intellectual stimulation on aging mental ability indicate that a large cognitive deficit is not an indelible component of aging for each individual. Future work in the field of aging and cognition should include investigating the effect stereotype threat may have on the elderly during cognitive testing.

A Survey of Age-Associated Changes of Cognitive Function in Elderly Adults


It seems that stereotypes of the elderly as scatterbrained, forgetful, and slow are prevalent both in popular television and movies, and they often arise from personal encounters with family members or an elderly driver, for instance. Thus, the general perception in western culture is that increased age leads to a decrease in memory efficiency. To what extent is this stereotype true, and which areas of cognition are affected by aging? Recent research on several areas of cognition, specifically working memory, perceptual speed, and distinctive processing, has indeed confirmed the presence of age associated cognitive changes. Studies have also shown that not all elderly are affected by age-associated changes in cognition in the same way and that intellectual stimulation can actually ameliorate some of this cognitive decline (Salthouse, Fristoe, McGurthy, and Hambrick, 1998;  Smith, Lozito, & Bayan, 2005; Compton, Avet-Compton, Bachman, & Brand, 2003).


Working memory and perceptual speed are two aspects of cognitive function that are susceptible to age-related changes. Working memory is an aspect of cognition that is widely tested as a good measure of fluid intelligence, which includes the inductive reasoning component of cognition (Compton et al., 2003). Specifically, working memory involves the simultaneous manipulation and retention of information (Compton et al., 2003; Deary, 2001). Studies have shown that age-associated changes in working memory cause cognitive dysfunction through a reduction in the capacity of the working memory (Compton et al., 2003). Perceptual speed is the ability to rapidly encode relevant visual details while filtering unnecessary elements of the environment (Compton et al., 2003; Deary, 2001). Salthouse et al. (1998) propose that the speed and efficiency of task switching, the inherent attention-redirecting process in perceptual tests, contribute to age-associated decline in perceptual speed. Fast task-switching was found to correlate with higher levels of cognitive functioning, and college-aged adults had lower switching costs, in terms of speed and accuracy, than older adults (Salthouse et al., 1998).


A third area of cognition thought to be affected by aging is distinctive processing. Distinctive processing is the cognitive construct employed in distinguishing recall of true memories from false memories (Smith et al., 2005). Smith et al. (2005) developed a clever experiment to test the function of distinctive processing in young and old adults by exploiting the modality effect that occurs when the way in which a test is presented affects its outcome. In terms of false memory testing, false memory recall is greater when the test is conducted verbally rather than visually. Thus, a group with strong distinctive processing, such as young adults, should show an increase in false memory recall with the auditory version of the test. As expected, Smith et al. (2005) detected the modality effect in 18 to 27 year olds, while older adults, aged 62 to 87, showed no difference in the average number of false memories recalled between the two forms of the test. These results indicate that a decline in distinctive memory processing is indeed associated with aging.


It should be noted that the extent to which working memory, perceptual speed, distinctive processing, and other aspects of cognition are affected by aging varies from person to person, with one individual experiencing significant age-associated decline in cognitive function while another is minimally affected (Compton et al., 2003). In addition, some studies suggest that the deterioration of cognitive function may not be as extreme as is often portrayed. Allaire and Marsiske (2005) tested tasks concerning spatial memory and reasoning in elderly adults and discovered a correlation between high intraindividual variance and a high achievement level on cognitive tests. This finding is contrary to previous research indicating a negative correlation between cognitive function and intraindividual variance, which is the spread of an individual’s achievement scores upon taking a test multiple times (Allaire & Marsiske, 2005). Allaire and Marsiske (2005) propose that their positive correlation is due to adaptive intraindividual variance, the increase in an individual’s performance on a cognitive test upon repeated testing. Thus, high intraindividual variance does not necessarily correspond to lower cognitive function (Allaire & Marsiske, 2005).

There is also some evidence that age-associated decline in cognition is lessened in highly educated individuals. Specifically, Compton et al. (2003) report that a high level of education and continued intellectual stimulation attenuate age-associated decreases in working memory and perceptual speed. This attenuation is attributed to the increased demands placed on the working memory by intellectual stimulation, and Compton et al. (2003) propose that continued intellectual stimulation has a compensatory effect on decreasing cognition more so than a protective effect.


While a large body of research has been collected on aging and cognitive changes, it seems that there are still many areas of the field that need to be elucidated. Future work should include determining what effect, if any, stereotype threat has on how older adults perform on cognitive tests. In our society, elderly people are almost expected to lose memory acuteness; if a senior citizen forgets someone’s name, it is attributed to a decline in memory capability, but a similar loss of memory in a college-aged adult would not receive this same social analysis. Perhaps memory decline in the elderly is not as prevalent or dramatic as many studies suggest.


Research in the field of cognition and aging supports the general perception that aging is associated with decreased cognitive performance. Working memory, perceptual speed, and distinctive processing are just three aspects of cognition affected by aging, but the extent to which each area is affected varies from person to person. Emerging research points to the existence of a positive correlation between intraindividual variance and performance on some cognitive tests rather than the negative correlation that is generally thought to exist. In addition, intellectual stimulation has been found to reduce the effects of aging on cognitive function. Finally, it would be interesting to investigate if stereotype threat affects the performance of elderly adults on cognitive assessment tests.
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