Sleep

Of the many factors that influence memory, none is more influential than sleep, and research has shown that children are sensitive to even modest changes in sleep (Sadeh, Gruber, & Raviv, 2003). The primacy of sleep is especially relevant for clinicians, as the incidence of sleep-related problems is much higher among children suffering from a range psychopathologies (Aronen, Paavonen, Fjallberg, Soinninen, & Torronen, 2000; Corkum, Tanock, & Moldofsky, 1998; Harvey, 2008; Lavigne, Arend, Rosenbaum, Smith, Weissbluth, Binns, & Christoffel, 1999). Regardless of one’s psychological status, sleep serves as an integral step in the process of memory consolidation. Different phases of the sleep cycle have been shown to be important in different facets of memory, and sleep deprivation has clear links to memory deficits. In concrete terms, Sadeh, et al., (2003) found that a one-hour difference in the amount of sleep children get has the same influence (in terms of effect size) as two grade levels on a test that included attention and working memory.

As noted above, attention is the first stage of memory. Because of its implications in educational settings, the relation between sleep and children’s attention has long been of interest to researchers. Sleep loss reduces children’s ability to concentrate (Epstein, Chillag, & Lavie, 1998), which, in turn, impairs school performance (Sadeh, Gruber, & Raviv, 2002). There is also direct correlational evidence linking sleep and working memory performance. Steenari, Vuontela, Paavonen, Carlson, Fjallberg, and Aronen (2003) found that sleep difficulty was related to poorer working memory performance in school-aged children. 

The link between sleep and LTM has been much more thoroughly investigated, and there is now widespread agreement that sleep is necessary for the effective consolidation of both procedural and declarative memories. This consolidation effect is illustrated in a recent study by Backhaus, Hoeckesfeld, Born, Hohagen, and Junghanns (2008). These authors had older school-aged children learn word pairs in either the morning or evening, and subsequently tested them the following morning and evening. Thus, those who learned in the morning were tested after a period of wakefulness then a period of sleep, while those tested in the evening had the sleep-wake order reversed. In both groups, memory consolidation occurred only after sleep, regardless of when sleep occurred (relative to learning) (Backhaus, et al., 2008). Because children suffer from the effects of retroactive interference in the same way that adults and many other animals do (Brainerd & Reyna, 1993; Howe, 1995; Jarrard & Elmes, 1982), sleep presumably reduces this interference in the same way. 

The neurobiological mechanisms involved are also starting to become clearer. Memory consolidation benefits from both the slow-wave sleep seen early in the sleep cycle and from REM sleep, which occurs mainly in the latter hours of sleep. For example, Marshall and Born (2007) argue that explicit memories, which rely on hippocampal activity during encoding, benefit preferentially from the slow-wave sleep (see also Fischer, Hallschmid, Elsner, & Born,  2002, Karni, Tanne, Rubenstein, Askenasy, & Sagi, 1994, and Mednick, Nakayama, & Stickgold, 2003). Procedural memories, on the other hand, including cognitive procedures that require deep-level understanding, differentially benefit from REM sleep (Kuriyama, Stickgold & Walker, 2004; Smith, Nixon & Nader, 2004; Stickgold, 2005).  Not all LTM suffers when sleep is reduced, however. For example, Randazzo, Muehlbach, Schweitzer, and Walsh (1998) found that tasks involving rote memorization are not affected by an acute lack of sleep in older elementary school and middle school children. Thus, it appears that tasks that require deep-level understanding or have a procedural aspect suffer from REM deprivation. Because of sleep’s influence on memory consolidation, interference, and attention, prevention of sleep loss is associated with a reduction in memory loss in children from infancy through young adulthood.
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