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The hidirectional
relationship
between

sleep and pain
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Although it is well understood that uncontrolled pain
is a source of sleep disturbance, disturbed sleep can
also aggravate pain. Assessment of patients with
pain should include consideration of this bidirectional
relationship, including treatment of both the pain,
with appropriate caution around the use of opioid
analgesics, and the disturbed sleep.

Pain and sleep have a bidirectional relationship: pain
disturbs sleep, and disturbed sleep exacerbates pain.
Treating sleep disorders has positive effects on pain
symptoms, while treatment of pain with opioid analgesics
can have positive and negative effects on sleep.

Chronic opioid use is often associated with disordered
breathing during sleep.

Continuous positive airway pressure therapy may be
indicated when disordered breathing during sleep is
obstructive, whereas adaptive servo-ventilation therapy
may have a role if central sleep apnoea is present.

¢ Some common mechanisms are involved, with central
sensitisation known to have a role in both the
pathogenesis of pain and disturbed sleep in patients with
fibromyalgia.
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leep and pain have a bidirectional relationship: pain disrupts

sleep, and disrupted sleep lowers the threshold to pain. Further,

treatment of sleep disorders can increase pain thresholds,
while treatment of pain can benefit sleep, although opioid analgesia
has potential harms. Psychological factors also interact with the
neurobiological links between sleep and pain. Depression is commonly
associated with both chronic pain and disturbed sleep, and, in turn,
common sleep disorders, such as obstructive sleep apnoea and insom-
nia, are associated with depressive symptoms.' Catastrophising about
pain, with its accompanying ruminative thoughts, disturbs both pain
perception and sleep. It is possible that disturbed sleep is the medium
through which such catastrophising aggravates pain.? Hence,
treatments need to be directed at both the physical and psychological
factors that underpin these complex links between disturbed sleep
and pain. Importantly, such links appear to relate to myriad causes
of pain and disturbed sleep, including both clinical sleep disorders
and inadequate sleep through lifestyle choice or necessity, such as
shift work. These interrelationships deserve closer examination.

A bidirectional relationship

Pain disturbs sleep

The results of many studies have objectively demonstrated that pain
disturbs sleep. A recent systematic review showed consistent evidence
of disturbed sleep in patients with chroniclow back pain.’ Both sleep
duration and quality suffer: it takes longer to achieve sleep, and
dissatisfaction with sleep increases. Daytime functioning is also
adversely affected by these sleep problems. One study found clinically
significant insomnia in more than half of patients with chronic back
pain, while in another study almost 90% of patients seeking treatment
in a pain clinic had at least one sleep complaint.** In patients with
fibromyalgia, where central sensitisation is a core issue, sleep
disturbance is ubiquitous.®

Disturbed sleep can aggravate pain

Just as pain can disturb sleep, so can disturbed sleep aggravate pain.
One night of total sleep deprivation has been shown to increase pain
sensitivity to heat, cold, blunt pressure and pinprick in healthy people.”
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A study found that self-reported short sleepers (less than 6.5 hours
anight) had reduced thresholds to the effects of noxious stimuli, such
as capsaicin.® Another study found that restricting healthy volunteers
to four hours’ sleep a night for a series of nights was associated with
increased pain-related complaints.” One night of such sleep restriction
exacerbated pain in patients with rheumatoid arthritis,”® while
disturbed sleep before breast surgery has been associated with
postoperative pain." The pain and disturbed sleep associated with
fibromyalgia are manifestations of central sensitisation and are likely
to exacerbate each other.? Interestingly, and somewhat contrary to
the many examples of the aggravating effect of disturbed sleep on
pain, there is some evidence to suggest that hypoxaemia during sleep
can increase analgesic sensitivity to opioids."

Treatment of sleep disorders and pain

Treating sleep disorders can reduce pain symptoms
Increasing time in bed for healthy, mildly sleepy people has been
shown to decrease pain sensitivity to radiant heat."* Use of hypnotic
drugs appears to reduce both insomnia and pain symptoms in patients
with rheumatoid arthritis” and can also reduce pain and analgesic
requirements after knee surgery.'® A study of patients with mucositis
secondary to haematological malignancies found that sleep and pain
scores improved with the use of hypnotics.”” Melatonin has been
shown to have both sedative and antinociceptive effects in patients
with temporomandibular disorders.”® The aggravating effects of sleep
loss on pain perception are reversed by restoration of normal sleep.*

Treating pain has benefits for sleep, but opioid use
requires caution
Although relief of pain has obvious benefits for sleep quality, use of
opioid analgesics requires caution. In 1997, the American Academy
of Pain Medicine and American Pain Society issued a joint statement
in which they said: ‘It is now accepted by practitioners of the specialty
of pain medicine that respiratory depression induced by opioids tends
to be a short-lived phenomenon, generally occurs only in the
opioid-naive patient, and is antagonized by pain. Therefore,
withholding the appropriate use of opioids from a patient who is
experiencing pain on the basis of respiratory concerns is unwar-
ranted.” More aggressive pain management followed, with a massive
increase in opioid prescriptions and an associated threefold increase
in mortality rate by 2003 in the United States.*>** However, the basic
tenet behind the 1997 statement was flawed, as they failed to consider
the effects of opioids on ventilation during sleep.
Opioids have several effects that are relevant in this regard. Acutely,
opioids depress:
« ventilatory drive, in response to both hypercapnia and
hypoxia?**
* pharyngeal reflexes responsible for stabilising the upper airway
during inspiration*
« arousal responses to upper airway obstruction, hypoventilation
and hypoxaemia’
+ volitional modulation of respiration®

+ pharyngeal dilator muscle activity, through their effect on the
hypoglossal and related nuclei.”

These changes occur in a dose-related manner and can cause
hypoventilation, upper airway obstruction and failure to arouse,
especially in patients with predispositions to these problems. Patients
with obstructive sleep apnoea or a tendency to hypoventilation
because of obesity, neuromuscular disease or advanced lung disease
and those with obtunded consciousness are particularly vulnerable.
The problems are aggravated by sleep, hypercapnia and other sed-
atives. Vulnerable patients are of particular concern in the early
postoperative period, when opioids are being administered.

Chronic opioid use
With chronic use of opioids, some tolerance to their central depressant
effects develops. However, there is evidence to suggest opioids have
contrasting effects on peripheral carotid body and central medullary
chemoreceptor responses, with augmentation of hypoxic responses
and blunting of hypercapnic responses.” This is a recipe for breathing
instability, and periodic or ataxic breathing is seen in 30 to 70% of
patients receiving chronic opioid treatment.?® As with other forms of
breathing disturbance, sleep is a vulnerable time, with breathing period-
icity being much more obvious as the non-specific stimulatory effects
of wakefulness are lost. This periodic breathing can, in turn, disrupt
sleep, either because of arousals triggered by obstructive events that
can occur during the hypoventilatory phase (when drive to both the
respiratory pump muscles and the upper airway is reduced) or because
ofarousals precipitated during the hyperventilatory phase of the cycle.”
Positive airway pressure therapies can help. Continuous positive
airway pressure therapy is useful if the problem is predominantly
obstructive, whereas adaptive servo-ventilation therapy is helpful if
periodicity and sleep disturbance persist despite relief of upper airway
obstruction. Adaptive servo-ventilation provides variable pressure
support — increasing during hypopnoea and reducing with hyper-
pnoea — having the effect of dampening out the oscillations in the
breathing pattern and the associated sleep disruption.*

Conclusion

Although it is well understood that uncontrolled pain is a source of
sleep disturbance, it is clear that the reverse is also true: disturbed
sleep can aggravate pain. Assessment of patients with pain — acute
or chronic - is incomplete without consideration of its impacts on
sleep and the effect of disturbed sleep on the pain. This should extend
to identifying other sources of sleep disturbance apart from those
directly attributed to pain, and considering treatment for both the
pain and the disturbed sleep. In using opioid analgesics, careful
thought must be given to their potentially deleterious effects on
breathing during sleep, with both acute and chronic use. PMT
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