
ABC ofSleep Disorders

MEDICAL PROBLEMS DURING SLEEP

PM A Calverley, ColinM Shapiro

Medical causes of insomnia-pain
Headaches Gastrointestinal
* Migraine * Hunger
* Cluster headaches (stress) * Hiatus hernia and hyperacidity
* Headache of sleep apnoea e Duodenal ulcer
* Hypertensive, or aneurysmal * Gall stones and cholecystitis
* Neck pain or injury * Appendicitis
* Head injury * Intestinal obstruction

* Tumours
Ear, nose, and throat conditions Genitourinary
* Sinus infections * Urinary tract infections, prostatitis,
* Throat infections and epididymitis
* Croup * Renal and ureteric stones
* Otitis . Painful penile erections

Eye diseases .
Menstrual pain

* Corneal abrasions Musculoskeletal
* Acute angle glaucoma . Mechanical neck and back strains
* Flash burns, keratitis . Arthritis and gout

* Fibrositis
Cardiovascular . Nocturnal leg cramps
* Angina Cancers
* Myocardial infarction . Pancreas
* Aortic valve disease * Bone
* Pericarditis * Brain

Medical causes of insomnia other than pain
Nocturia
* Aging
* Infections
* Recovery from acute
glomerulonephritis

* Chronic renal failure
* Tumours of the bladder and

prostate

Endocrine diseases
* Diabetes with thirst,
hypoglycaemia caused by insulin
dose, diabetic neuropathy

* Thyroid diseases, hyperthyroidism
* Hypocalcaemia causing muscle
cramps and tetany

Allergies
Asthma
Drugs

All doctors know that many medical problems
present or deteriorate at night. This is not just a
random event, but results from the unique
physiological changes that occur during sleep.
The onset of sleep can cause deterioration in
illnesses that are adequately compensated for
during the day, often as a result ofautonomic or
respiratory changes. Sleep itselfmay be
disrupted by illness, its onset delayed and
structure fragmented by problems that are
bearable when the patient is awake. New
techniques ofmeasurement have led to a rapid
expansion in our knowledge about the
interactions between sleep and general medicine,
and in this article we will focus on the most
common and best understood examples.

Cardiorespiratory disorders

Depression of the ST segment during sleep is often
asymptomatic, and does not register as arousal on
the electroencephalogram.

Despite the prevalence ofischaemic heart disease nocturnal symptoms
are relatively uncommon. There is a diurnal variation in the incidence of
myocardial infarction that peaks between 0600 and 1200 when the patient is
waking up or awake. While a patient is recovering from a myocardial
infarction the quality of sleep is poor with an increased number of arousals
and a reduced amount ofrapid eye movement (REM) sleep. These features
are common to all patients in intensive care units, and may delay recovery.
There is an increased incidence ofasymptomatic ST wave depression on the
electrocardiogram during non-REM sleep in such patients, but the
prognostic importance of these changes is not clear.

Anginal pain that is bad enough to wake the patient is more common, and
can be explained by the increased myocardial consumption ofoxygen as a
result of increases in heart rate. When the heart rate does not change,
coronary vasospasm and increased cardiac volume as a result ofbeing
supine may be responsible. Nocturnal angina is more likely to occur during
non-REM sleep, and treatment is that ofthe underlying condition.

BMJ VOLUME 306 22mAy 1993 1403

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.306.6889.1403 on 22 M
ay 1993. D

ow
nloaded from

 

http://www.bmj.com/


Both heart rate and blood pressure fall during sleep, and are more

05:30 variable during REM sleep probably because ofthe pronounced variations
in parasympathetic tone that occur during REM sleep. Healthy young

..... .i .......X.EovIpeople can develop asymptomatic atrial and ventricular ectopic beats and
even prolonged sinus arrest. Episodes of atrial fibrillation, and atrial
tachycardia and flutter, occur more often during REM sleep but there is

g 1 controversy about the incidence ofventricular ectopic beats and ventricular
tachycardia as different groups have shown increases, reductions, or no
change. Patients with coexistent lung disease have a higher incidence of
arrhythmias during sleep, possibly as a result of nocturnal hypoxia and the
effects of the drugs that they are taking. This group of patients commonly

Ventricular tachycardia can occur at anytime during t owg
the night in predisposed subjects. presents with palpitations which are worse at night.

Breathlessness at night

Paroxysmal nocturnal dyspnoea is a classic symptom. Nocturnal
pulmonary oedema or bronchial asthma can cause this, although pink,
frothy sputum is seen only in patients with severe cardiac disease. Lesser
degrees ofpulmonary oedema are important causes of disturbed sleep, and
loss of sympathetic tone during the day and absorption ofoedema fluid
when supine contribute to this. Subjective improvement in the quality of

* Nocturnal pulmonary oedema or sleep is a good guide to the success ofmedical treatment.
bronchial asthma can cause paroxysmal Cheyne-Stokes respiration in patients with chronic cardiac failure is a

I nocturnal dyspnoeaCnetokesspiat i grave prognostic sign. It is a form of central apnoea that is common during

chronicrdieacSfaieusresireutsinpdaytimeth sleep among this group of patients and the resulting disruption of sleep
lethargy and exhaustion

i

leads to lethargy and exhaustion during the day. Recent evidence haslethargy and exhaustion

suggested that in selected patients this can be reversed by continuous
* Patients with severe obstructive airways positive airway pressure ventilation (CPAP), and this also improves cardiac

disease (FEVs less than 1) have severely function during the day. Whether this has more general application we dodisturbed sleep. Domiciliary oxygen at
night is successful not know.

Patients with severe chronic obstructive airways disease whose forced
expiratory volume in one second (FEV1) is less than 1 have severely
disturbed sleep. The "pink puffers" fare worse than the "blue bloaters." In
patients in the latter group the daytime hypoxia worsens during REM sleep
and exacerbates their pulmonary hypertension. Domiciliary oxygen given
at night abolishes this effect, improves the quality of their sleep, and may
explain the improved survival among those so treated.

Gastrointestinal disorders

_ W Diarrhoea during the day can be incapacitating, but it seldom disrupts
sleep unless there is laxative abuse or a neuropathic problem. In contrast,
the upper gastrointestinal tract is particularly vulnerable to changes in
parasympathetic activity during sleep. Acid secretion has a pronounced
diurnal variation and waking during the night with epigastric pain is a

_ \ ;__ prominent feature ofuntreated peptic ulceration and used to be a signal that
an operation was required. Suppression of nocturnal acid secretion
promotes more rapid and complete healing of ulcers. Continuous

t Si0Dmonitoring of oesophageal pH has suggested that there are two forms of
_ § , ,> _,_ - _ oesophageal reflux; by day when the patient is erect reflux is mainly

| | | |i | g j ~~~postprandialandclearancefro teloweroesophagus israpid,whereas at
night, when the patient is supine, reflux clears much more slowly.
Postprandial pH, and the frequency of swallowing and the volume of saliva

Nocturnal monitoring of oesophageal pH showing (both ofwhich are reduced during sleep), all affect the severity ofthe
episodes of acid reflux that registered as arousals symptoms.
on the electroencephalogram. Unexplained The association between noctural episodes of reflux and attacks of
nocturnal coughing is often associated with a low asthma remains controversial, but some patients who present withs
pH and can be treated effectively with H2 couhia nigspondrover tia eflux treatment.
antagonists. coughing at night respond to antireflux treatment.
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Other symptoms that disrupt sleep

Nocturia is common. The normal diurnal renal concentrating mechanism
ensures reduced production of urine during the night, but this is the first

~~~~~ ~ ~ ~~ function of the kidney to be affected by chronic glomerular and medullary
disease. Osmotic (as a result of a high blood sugar concentration) or
pharmacological (with a loop diuretic such as frusemide) diuresis has a
similar effect. Factors that restrict bladder capacity range from irritable

~~,,~~, ~ ~ bladder caused bylower uiaytract infection to chronic distension with
prostatic outflow obstruction, and can also cause nocturia. Diagnostic dip

, stick testing is both inexpensive and useful.

Chronic pain, be it arthritic, neoplastic, or postoperative, can affect the
quality of sleep by delaying its onset, reducing the quantity of restorative

Ur cONcentratin mechanismsareiimpaire slow wave sleep, and fragmenting sleep architecture. The resulting poor
early in some renal diseases, and cause nocturia. sleep increases the impact of the pain the next day. Disturbed sleep is an

important feature of fibromyositis, and may be one of the non-specific
symptoms of "myalgic encephalomyelitis" in which pain is not a feature.

"Cluster" headaches are an exception to the rule that most headaches are
relieved by sleep and do not disturb its quality. A typical cluster headache

"THIRTY
__ _ affects the area over one eye and wakes the patient in the early hours of the

"SOMTHINGR morning. It is associated with a blocked nose, running eyes, and periorbitalSOMETI _swelling. The aetiology is unknown but attacks are commoner in men, and
the clusters last from three to six weeks with freedom from symptoms in

_ between. Prophylaxis with ergotamine or pizotifen is helpful. Epilepsy at
night is a serious problem, and may be the only time that some patients haveCluster headaches occur mainly in men and in the atcs

early hours of the morning, and will wake the patient attacks.
from sleep. The aetiology is thought to resemble
that of migraine, but the variations in presentation
are unexplained.

Other medical problems that occur at night
Serious medical problems can occur during sleep without the patient

developing any symptoms. There is considerable controversy about the
importance of some forms of hypertension during sleep. Sleep apnoea is
associated with mild to moderate systemic hypertension, and people who

These examples emphasise the snore are more likely to be hypertensive than those who do not. Recent
importance of understanding the unique studies, however, show that hypertension is not usually caused by breathing
features of.sleep in the practice of general difficulties at night.
medicine and confirm the need to inquire In contrast, pulmonary hypertension resulting from chronic obstructive
about sleep related symptoms and the quality ai contast p onr hprtensnreing from cnik obstctive
of sleep in the routine assessment of illness. airways disease does worsen during REM sleep, and kyphoscoliosis
In many cases there is a close interaction predisposes to nocturnal hypoventilation and hypoxia. Relief of these
between the quality of sleep and the process problems with nocturnal positive pressure ventilation can produce
of the disease. considerable improvements in the daytime exercise tolerance and wellbeing

ofpatients with kyphoscoliosis.
Central sleep apnoea during REM sleep may be an independent marker

of deterioration in patients with neuromuscular diseases such as Duchenne
muscular dystrophy.

P M A Calverley is consultant in general and respiratory medicine, Aintree Hospital,
Liverpool, and ColinM Shapiro is professor of psychiatry, University ofToronto, Ontario.
The ABC ofSleep Disorders has been edited by Professor Shapiro.
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