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Some Definitions 

Chronobiology- the study of biological rhythms e.g. endocrine system 

Circadian rhythm- daily changes that are endogenously regulated and repeated over a period of 

approximately 24 to 25 h in the absence of external stimuli 

Endogenous rhythms- internally controlled e.g. body temperature 

Exogenous rhythms- external stimuli (zeitgebers) sunlight, food, noise, social 

 

Sleep Physiology 

The American Academy of Sleep Medicine opens their 2007 edition of their sleep scoring manual by 

defining sleep as simply “a desired state of unconsciousness”. We can measure sleep in a number of 

ways, including subjectively (e.g. Epsworth Sleepiness Scale), objectively measuring things like body 

position, movement, and changes in pulsed oxygen (SpO2) concentrations, or using the gold standard 

measurement of polysomnography (PSG), which incorporates analysing human brain waves, muscle 

changes, oxygen saturation, breathing rhythms, heart rate, and other factors for an entire night of sleep.  

 

Figure 1. Sleep hypnogram which shows the proportion of time someone is spending at a given sleep stage, where they are 

classified as either awake (W), in light sleep (N1), light sleep with distinct changes in EEG electrical activity (N2), deep sleep 

(N3) or rapid-eye movement (R) sleep. Generally, healthy sleep patterns including more slow-wave deep sleep (N3) taking 

place in the first half of the night, with more rapid-eye movement (R) taking place in the latter half of the night. 

 

Now that sleep has been objectively quantified throughout the night, researchers can learn more about the 

composition by checking some standard features of nocturnal sleep. For example, sleep architecture 

refers to the proportion of time spent at various levels of sleep, be it stage 1&2 (light sleep), or stage 3 

(deep, slow wave sleep).  We also have rapid eye movement sleep, which makes up about 20% of total 

sleep time.  This is the amount of time one is asleep after a standardised “lights out period”, whereas 

sleep latency is simply the amount of time it takes one to fall into either stage 1 or stage 2 after lights out. 

Sleep efficiency refers to the total actual sleeping time divided by the total time in bed from “lights out”, 

and finally, stage shifts are the number of times there is a change in sleep stage—if this increases, we can 

say someone is suffering from ‘fragmented’ sleep, when they are continuously jumping and switching 

sleep states. 
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Questions 

1. Review Figure 2, and comment 

on the interpretation of the panels, 

including why skin temperature 

may affect/ or be affected by sleep. 

 

2. What is chronobiology?  What are 

three examples you can think of that 

would fall under a circadian rhythm 

definition? 

 

3. What is a circadian rhythm 

disorder?   

 

4. List four ways one could attempt 

to influence/counteract a delayed 

circadian rhythm sleep disorder. 

 

5. What recommendations would 

you consider giving a shift-worker 

who must work from midnight until 

8:00 am each weekday to reduce 

their risk of daytime sleepiness?
           Kräuchi et al. 1998, 2000 
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