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AQA (A) A2 Psychology

1 Biological rhythms and sleep
1
(a)
Infradian rhythms last longer than 24 hours, one example being the menstrual cycle, which is regulated by hormone secretions. Originally believed to be controlled by the hypothalamus acting as an endogenous pacemaker, evidence shows that exogenous zeitgebers also have an influence.


(b)
The main endogenous pacemaker is the superchiasmatic nucleus (SCN), a small group of cells contained in the hypothalamus generating a circadian rhythm reset by light entering the eyes. A rhythm is produced from the interaction of proteins, producing a biological clock.


(c)
When evaluating explanations for insomnia, it is difficult to make generalisations from research findings, as there are so many different types of insomnia attributable to so many different causes. This makes it nearly impossible to make generalisations that apply to all cases of insomnia. 



As research indicates that the way people cope with stress has a major role in 
how they experience primary insomnia, there is a strong indication that effective treatments should be ones where stress appraisal and stress-coping skills are taught to people to help them overcome the condition. This in itself supports the idea that how stress is experienced by individuals can help to explain primary insomnia.



Research indicates that sleepwalking may have a genetic component to it; 
Bassetti (2002) found that 50% of 16 adult sleepwalkers had a specific variant 
of the HLA gene, which was found only in 25% of non-sleepwalkers. As the same genetic variant is also associated with another parasomnia, narcolepsy, it implies that parasomnias may share a common genetic cause. However, as 50% of sleepwalkers don’t have the gene and 25% of non-sufferers do, it doesn’t 
suggest the gene is a sole cause of the sleep disorder, but rather that it 
increases vulnerability of doing so. It may well be that several genes are implicated, with vulnerability increasing in line with how many of these genetic influences an individual has.



Research from the Finnish National Institute of Health and Welfare (2010) has 
also suggested a link between the swine flu vaccine Pandremix and childhood narcolepsy. Levels of narcolepsy rose in line with vaccinations of Finnish and Swedish children. This implies that factors other than genetic ones may also play 
a contributory role, which helps address the criticism that by focusing solely on genetic causes, explanations are determinist, ignoring the influence of environmental triggers.

2
Lifespan changes in sleep reflect the differing amounts and types of sleep that are required at different ages. Neonates sleep about 16 hours a day in several periods, displaying decreasing amounts of active sleep, an immature form of REM sleep, while quiet sleep, an immature form of slow-wave sleep (SWS) increases. Baird et al. (2009)
found that babies aged between 6 months and 1 year with a heightened risk of awakening between midnight and 6 a.m. tended to have mothers who experienced depression pre-pregnancy, which highlights the relationship between maternal 
mental health prior to conception and early sleeping patterns. A practical application 
of research into lifespan changes in sleep is the formation of advice to parents on sleep patterns and habits for babies so that the risk of sudden-infant death syndrome (cot-death) is reduced.


Adolescents experience sexual and pituitary growth hormones being released in pulses during SWS sleep, and males may experience wet dreams at this time, where orgasm occurs during sleep, with both sexes possibly experiencing erotic dreams. Although sleep quality and quantity doesn’t alter much at this time, external pressures, like homework, may lead to a less regular sleep pattern. However, from examining several sleep studies Van Cauter et al. (2000) found that male sleep decreases in mid-adolescence through to early adulthood (and again from 35–50 years of age), which suggests there are gender differences in sleep patterns at similar ages.


From middle into late middle age, sleep becomes shallower and there is a decrease 
in the amount of stage 4 sleep experienced. Many also find it more difficult to feel refreshed on awakening. Lifestyle activities may play a role here, such as drinking more alcohol and putting on weight, which leads to snoring and frequent awakening. However, there is a lack of incisive research evidence for this age group, as participants are difficult to find; many are involved with raising families and succeeding at work at this time and thus reluctant to volunteer for studies. This is the age group, however, at which most sleep disorders occur and thus needs research so that effective remedies may be found.


The danger in generalising research results to everyone within set age groups forms part of the ideographic versus nomothetic debate, where there is a conflict between finding general truths to fit everyone in an age group, or having a focus on individual behaviour. Borbely (1986) found consistent results from individuals studied on different nights, but large differences between participants of the same age. This suggests an idiographic focus where sleep patterns are more determined by an individual’s constitution than the cruder measure of age.


Research into sleep patterns of people after they reach adulthood are often difficult to assess, due to many having co-sleep patterns where they share a bed with a partner, with each person’s sleep habits affecting the other. For example, a person with sleep apnoea will often affect the quality and duration of their partner’s sleep, thus making conclusions difficult to draw. 

3
Restoration explanations of sleep see sleep as primarily for refreshment and rejuvenation. This is backed up by the fact that we tend to sleep when we are tired. Growth hormone is secreted during sleep, which stimulates tissue growth and aids protein synthesis to repair damaged tissues. A practical application of the restorative power of sleep is that endurance-based sportspeople use short sleep sessions after intensive training to promote protein synthesis and tissue repair.


Oswald (1980) argued that sleep helps to reverse and restore biochemical and physiological processes that have been progressively degraded during the day. High levels of brain activity during REM sleep are seen to indicate brain restoration, while growth hormone production and other hormonal activity during the four stages of SWS sleep are seen to indicate bodily restoration and repair. Adam (1980) reported that many restorative processes, like digestion and waste removal, do occur during sleep thus supporting the restoration theory. Further support comes from Stern and Morgane (1974) who found that neurotransmitter levels are restored during REM sleep and the explanation is strengthened even more by the fact that antidepressants increase neurotransmitter levels, reducing REM activity.


Horne (1988) presents the core sleep model that alternatively sees sleep as solely involved with brain restoration, which occurs during the core periods of stage 4 and REM sleep. Other sleep stages he refers to as optional sleep, which he argues are for energy conservation. Horne reported that amino acids that build into proteins are only available for 5 hours after eating and, therefore, for most people wouldn’t be available during sleep. This is in line with his model that sleep is not for bodily restoration.


Restoration theories can also be seen as an evolutionary explanation, as a restored person will be more alert and thus more likely to survive the dangers of wakeful life. This is the core part of evolutionary theories; that sleep has an adaptive function and has occurred through natural selection.


Meddis (1979) sees sleep as evolving to keep animals hidden from predators when essential activities like foraging are not required, while Webb’s (1982) hibernation theory sees active animals, who face food scarcity a certain times, hibernating to conserve energy thus increasing their survival chances. Evolution can explain how environmental demands have shaped sleep patterns, for example aquatic mammals need to breathe all the time, so sleep incurs a huge risk of drowning. Therefore, as Pilleri (1979) reported, Indus river dolphins only sleep for a few seconds at a time, 
but repeatedly, supporting evolutionary explanations. Further support comes from Mukhametov (1984) who found that bottlenose dolphins have one cerebral hemisphere asleep at a time, allowing them to sleep and be alert to danger simultaneously.


Allison and Cicchetti (1976) found that in 39 species prey animals generally sleep less than predators, which suggests Meddis’ predator–prey theory is flawed, but Lesku (2006) points out that prey animals are herbivores and thus need to stay awake a lot to consume enough low-nutritional food to sustain life. Predators consume energy-rich meat and thus need less sleep to find sufficient sustenance.


Some argue that evolutionary explanations are too simplified, as they reduce explanations of sleep down to adaptiveness alone. However, it can be argued that this is a false accusation, as evolutionary theories take into account many ecological and physiological factors, such as the availability and nutritional value of available food, risk of predation and an animal’s size and metabolic rate.

4
(a)
Ultradian rhythms are biological cycles lasting less than 24 hours, for example 
the cycle of brain activity during sleep that makes up the separate stages of sleep. These stages fulfil different roles, for example growth hormone necessary for bodily restoration is produced during stages 1 to 4, while REM sleep is associated with accelerated brain activity indicative of brain refreshment. Rechtschaffen and Kales (1968) found participants had different electrical patterns in their brains at different stages of sleep, which does suggest sleep is an ultradian rhythm. Dement and Kleitman (1957) found 90% of participants awakened during REM sleep reported dreaming, compared to only 7% awoken during NREM sleep, which indicates REM sleep to be the part of the ultradian sleep cycle where dreams occur. Lesions to brain areas believed to control circadian rhythms have no discernible effect on behaviours with ultradian rhythms, which supports the idea 
of circadian and ultradian rhythms having different controlling mechanisms. The development of EEG readings has contributed to the idea of psychology being a science, as it gave researchers an objective means of studying ultradian rhythms.


(b)
The outline here is only worth 4 marks so a shorter, more concise version should be given than if 8 marks were available. Relevant material could focus on describing the disruption to biological rhythms that results from jet lag and/or shift work. The number of marks awarded would be determined by the degree of accurate detail supplied, for example jet lag adjustment is easier with phase delay, where people travel from east to west, than with phase advance, where people travel from west to east. 



Evaluation could centre on the degree of research support for the disruption resulting from jet lag and/or shift work, with IDA material focusing on the gender-biased nature of much research into shift-work, as it mainly featured male participants, as well as the practical applications of research into this area, such as the phase-delay system of rotating shifts forward to reduce the negative effects of shift-work.

PAGE  
Hodder Education © 2012
4

[image: image1.jpg]