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Circadian rhythm disorders



Circadian rhythms

❖ Circadian is derived from the Latin word “circa” meaning “around”,

and the word “diem” meaning “day”.

❖ Circadian rhythms relate to biological phenomenon that occur in a

daily cycle (e.g. being awake, sleeping).

❖ Chronobiology is the study of circadian rhythms (and other cyclical

rhythms).
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Circadian rhythms

De Bono et al, 2009
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Touitou et al, 1996



Circadian rhythms

Mitler et al, 1987



Circadian rhythms

Circadian rhythm disruption:

❖ Carcinogenesis (chronic effect)*

❖ Cancer growth (acute effect)



Circadian rhythms

Chronotherapy:

❖ Increased efficacy

❖ Decreased toxicity



Circadian rhythms

Data from Dr Shuchita Patel



Circadian rhythms

❖ Increased morbidity

- Sleep disturbance

- (Fatigue)

- Anxiety

- Depression

❖ Decreased quality of life

❖ Increased mortality 



Circadian rhythms

Levi et al, 2014



Circadian rhythms

Management strategies:

❖ TBC

❖ Light therapy

❖ Physical activity

❖ Sleep hygiene measures

❖ Hypnotics

❖ Melatonin

❖ Psychostimulants

❖ Manipulation body clocks



Circadian rhythms

Management outcomes:

❖ TBC

❖ Improved morbidity?

❖ Improved quality of life?

❖ Improved survival?



Sleep disorders



Sleep

International Classification of Sleep Disorders (3rd edition):

❖ Insomnia

❖ Sleep-related breathing disorders (e.g. obstructive sleep 
apnoea)

❖ Central disorders of hypersomnolence (e.g. narcolepsy)

❖ Circadian rhythm sleep-wake disorders

❖ Parasomnias (e.g. sleepwalking)

❖ Sleep-related movement disorders (e.g. restless legs 
syndrome)

❖ Other sleep disorders



Insomnia

❖ Common cancer patients*

❖ Under reported (“orphan symptom”)

❖ Commoner than general population

❖ Usually postdates cancer diagnosis (75% patients)



Insomnia

Precipitating / perpetuating factors:

❖ Cancer

❖ Cancer treatment

❖ Concurrent physical problems

❖ Concurrent psychological/psychiatric problems

❖ Environmental factors

❖ “Poor” sleep hygiene

❖ Combination of factors



NoVEL study

Davies AN, Patel SD, Gregory A, Lee B. Observational study of sleep

disturbance in advanced cancer. BMJ Supportive & Palliative Care
2017; 7:435-40.



NoVEL study

❖ Observational study

❖ Patients with advanced cancer 

❖ (Patients receiving palliative care)

❖ Demographics, medical history, MSAS-SF, PSQI, nightmares / vivid

dreams questionnaire
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NoVEL study

❖ Median time to ‘fall asleep’ - 15 min (range 1–240 min) 

❖ Median time of ‘actual sleep’ - 6.5 hr (range 1.5–12.0 hr) 



NoVEL study

43%

10%

17%

30%

During the past month, how often have you had trouble sleeping because you cannot get to sleep 

within 30 min?

Not during the past month Less than once a week Once or twice a week Three or more times a week



NoVEL study

18%

8%

13%60%

1%

During the past month, how often have you had trouble sleeping because you wake up in the 

middle of the night or early morning?

Not during the past month Less than once a week Once or twice a week Three or more times a week No data



NoVEL study

17%

28%

40%

15%

During the past month, how would you rate your sleep quality overall? 

Very bad Fairly bad Fairly good Very good



NoVEL study

74%

6%

5%

15%

During the past month, how often have you taken medicine to help you sleep (prescribed or “over 

the counter”)? 

Not during the past month Less than once a week Once or twice a week Three or more times a week



NoVEL study

PSQI total score:

❖ Total score > 5 ( = “poor” sleep quality) - 70.5% participants

❖ “Poor” sleep quality associated with:

a) younger age (r=−0.2539; p=0.001) 

b) inpatient setting (p=0.041)

c) gender

d) cancer diagnosis

e) cancer treatment

f) ECOG performance status 



Insomnia 



Insomnia

Insomnia Fatigue



Insomnia



Insomnia

A Pan-Canadian Practice Guideline: Prevention, Screening,

Assessment and Treatment of Sleep Disturbances in Adults with Cancer,
Toronto: Canadian Partnership Against Cancer (Cancer Journey

Advisory Group) and the Canadian Association of Psychosocial

Oncology, December 2012.



Insomnia

❖ Management of precipitating factors

❖ Management of perpetuating factors

(e.g. maladaptive sleep behaviours)

❖ Non-pharmacological interventions

❖ Pharmacological interventions



Insomnia

❖ Ensure sleep expectations are realistic

(Normal sleep duration is 6-10 hr per night; normal sleep pattern

includes 1-2 awakenings per night).

❖ Wake up at the same time each day (irrespective of sleep duration)

❖ Ensure exposure to natural / artificial light after awakening 

❖ Restrict napping

Avoid multiple naps, and naps in the evening. 

(A short nap in the afternoon “may be helpful”, i.e. less than 1hr,

before 3-4 pm).



Insomnia

❖ Use your bedroom only for sleep (and sexual intercourse) 

(Bed-bound patients require as much cognitive / physical
stimulation as possible during daytime).

❖ Establish a “clear your head time” in early evening

Set aside 30-45 min to consider concerns / problems.  

❖ Establish a “buffer zone” before going to bed

Set aside 90 min to engage in sedentary / relaxing activities. Lights

should be dimmed. Stimulants should be avoided.



Insomnia

❖ Go to bed only when sleepy

❖ Get up if still awake after 20-30 min (and go back to bed only when

sleepy)

Repeat section E.

❖ Additional strategies

Minimise ambient light and noise; consider using eye masks and ear 

plugs. 



Insomnia

“It is recommended that cognitive behavioral interventions be used as

first-line treatments prior to pharmacological treatment. However,
patients may require short-term use of pharmacological interventions

until cognitive behavioral therapy takes effect or is available”.

Howell et al, 2013



Insomnia

“It is recommended that patients be advised of other strategies such

as exercise or yoga that may help to improve transient insomnia or as
an adjunct to cognitive behavioral therapy interventions”.

Howell et al, 2013



Insomnia

Medication:

❖ While waiting for CBT to work

❖ If CBT does not work (after 8 weeks)

❖ If patient cannot complete CBT

❖ If patient is very unwell



Insomnia

“The choice of a medication should be informed by patient-specific

factors, including age, proposed length of treatment, primary sleep
complaint, history of drug or alcohol abuse, side effect profiles of the

medications, tolerability of treatment, including the potential for

interaction with other current medications, response to prior treatment,

and patient preference”.

Howell et al, 2013



Insomnia

“The practice guideline pertains to adults with cancer (age 18 years of

older) of any type, disease stage, or treatment modality. Applicability
to patients with advanced stage of disease may be limited since little

research has been conducted in this population”.

Howell et al, 2013:



Nightmares

Nightmares:

❖ 18% (previous month)

❖ Younger age

❖ No association with ECOG performance status

❖ Physical symptoms (MSAS-SF)

❖ Psychological symptoms (MSAS-SF)

❖ Poor sleep quality (PSQI)

❖ No association with opioid usage



Nightmares

Nightmares:

❖ Reassurance

❖ Management physical / psychological symptoms

❖ Management of sleep disturbance

❖ Opioid switching

❖ Antipsychotics



Vivid dreams

Vivid dreams:

❖ 34.5% (previous month)

❖ Younger age

❖ No association with ECOG performance status

❖ Psychological symptoms (MSAS-SF)

❖ Poor sleep quality (PSQI)

❖ No association with opioid usage



Vivid dreams

Nightmares:

❖ Reassurance

❖ Management psychological symptoms

❖ Management of sleep disturbance

❖ Opioid switching

❖ Antipsychotics


