
ABC of Sleep Disorders

RECREATIONAL DRUGS AND SLEEP
J R Stradling

Alcohol, nicotine, and caffeine can all
alter sleep, both separately and in
combination

Alcohol, nicotine, and caffeine are all powerful drugs that are commonly
used during recreation. They all alter sleep (either initiation or
maintenance), and in combination their effects can differ from their
individual actions. Anyone who complains of poor sleep, therefore, should
be asked howmuch ofthese drugs they consume. In many cases such people
may have other causes for their insomnia -for example, anxiety or
depression.

Trials of abstinence may need to last for several weeks before any benefit
can be seen because of the length of time that any well established aberrant
sleep pattern can take to improve.

Smoking and nicotine

_,~~n .. ...v.

The effect of smoking on sleep may be compounded
by other variables.

Alcohol

Hypnograms showing the effect of alcohol (bottom)
on normal (top) REM and slow wave sleep.

Low blood concentrations of nicotine seem to cause mild sedation and
relaxation and so a cigarette may promote sleep in an anxious person. As
nicotine concentrations rise, however, the sedative effect is rapidly replaced
by feelings of arousal and agitation: a cholinergic effect on nicotinic
receptors. There is variation among subjects, and the half life of nicotine is
about one to two hours. Smoking more than one cigarette within an hour of
bedtime may therefore delay the onset of sleep, but insomnia later on in the
night is unlikely to be caused by smoking during the evening. Heavy
smokers certainly complain of sleeping less well than non-smokers, but
there may be other important compounding variables. The average smoker
sleeps about 30 minutes less than a non-smoker.

Nicotine withdrawal has mixed effects, and can produce both drowsiness
and cortical arousal. This arousal produces the poor sleep that is often
complained about by those who abruptly reduce a high cigarette
consumption, but this persists only for two to four nights.

Alcohol is a brain sedative and promotes sleep. Its effects and those of
many other sedatives are additive, and produce increases in slow wave sleep
and a reduction in the amount ofrapid eye movement (REM) sleep. Because
it is metabolised fairly quickly the sedative effect declines as the night
progresses. As with other short acting sedatives there is a rebound and
arousal is heightened when blood alcohol concentrations fall to near zero;
later in the night therefore there are an increased number of arousals (with
increased catecholamine concentrations), as well as an increase in the
amount ofREM sleep. This may be quite pronounced in some people, who
complain of recurrent awakening with tachycardia, sweating, headaches,
and intense dream recall or nightmares. Though small doses of alcohol (one
or two glasses of wine) are likely to promote sleep, more than this will
produce increased arousal and insomnia later on in the night. Alcohol is
metabolised at roughly one unit (a glass ofwine or half a pint of beer) an
hour, so after five drinks taken at about 2100 or 2200 the alcohol
concentration will be near zero at 0300 and the sympathetic increase with
more arousals will occur from this time onwards.
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All night slow records of arterial oxyheemoglobin
saturation in a patient with obstructive apnoea (a)
on a control night, and (b) after he had taken alcohol.
On both nights the apnoea occurred only when he
was supine.

Caffeine

Soporific effect
Alcohol taken during the day will also reduce the arousal state and

vigilance and promote sleep. The soporific effects of alcohol depend on the
person's state of arousal before it was drunk. Alcohol taken in the morning
after a good sleep, therefore, has a less soporific effect than that taken in the
evening when the natural tendency to sleep is increasing. After sleep
deprivation the effects of alcohol can be particularly devastating, with
synergistic results on vigilance, so ability to drive after drinking alcohol will
vary with the adequacy of the previous nights' sleep.

Snoring
In snorers the muscle relaxing properties of alcohol may further

compromise the activity ofthe dilator muscles ofthe upper airway and allow
complete collapse of the pharynx, which causes obstructive sleep apnoea.
This will of course produce recurrent arousals, mainly early in the night,
and such a person will then have an increased number of arousals both early
and later on during the night. The ability of alcohol to cause or worsen
snoring is known to many.

Alcohol misusers
Alcohol misusers often complain about sleep disturbances including

hypersomnia, insomnia, and disruption of the sleep/wake cycle with
frequent naps. The hypersomnia may be a direct result of taking alcohol, or

can occur after a period of abstinence. Insomnia is more common, probably
as a result of the mechanisms described above, as well as other specific
medical problems such as gastritis. Sleep is fragmented during abstinence,
and the amounts of both REM and slow wave sleep are reduced. These
objective abnormalities, together with the subjective complaint of
insomnia, may persist for several years after giving up alcohol and be one of
the reasons for renewed drinking. There is some evidence that
benzodiazepines will worsen rather than help these chronic symptoms.
Treatment is difficult, but the usual advice for insomniac people is helpful:
go to bed and wake up at regular times, do not take naps during the day,
take regular exercise in the morning or afternoon, do not drink caffeine, and
have a warm bath and a milky drink before going to bed.

Caffeine is an alerting chemical found in many
drinks and some proprietary medicines that can
be bought without prescription. Roasted ground
coffee contains about 85 mg/150 ml cup, and
strong brews many contain almost double this.
Instant coffee has about 60 mg/140 g cup and
decaffeinated coffee about 3 mg. Caffeine

inks (150 ml), competes with adenosine (inhibitory

neurotransmitter) receptors, causing cortical
arousal. An intake of 300 mg clearly has an effect

Range Mean on sleep, with an increased number of arousals
64-124 83 and reduced periods ofREM sleep in most
40-180 59 subjects tested; 500 mg causes the same degree of
2.5 3 alertness as 5 mg of dexamphetamine. Though

6 there is some variation among subjects, it is by no
42 means as great as coffee drinkers claim. Even

12-19 15 those who deny the effects of coffee on their sleep

1040 have an increased number of arousals after taking
100 three cups of coffee near bedtime. Because
120 caffeine has a long half life (five hours) it is not

dose) 120 just the coffee that is consumed in the evening
30 that is important. Drinking more than six cups of

10ciety, 1992. coffee a day is likely to cause an increased number
of arousals and insomnia. Because two or three
cups ofcoffee can be used to reduce the sleepiness
during the day that follows minor sleep
deprivation, a cycle may get established of poor
sleep caused by ingestion of caffeine that is
combated by the patient drinking yet more
caffeine during the day.
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Effects of alcohol on sleep
* Acute transient sedation
* Hyperarousal after sedation
* Suppression of upper airway muscle
leading to increased snoring and sleep
apnoea
* Gastritis and oesophageal reflux
* Polyuria
* Many months of poor sleep after an
alcoholic has given up alcohol

Caffeine content (mg) of some common dri
chocolate (60 ml), and some drugs*
(one cup= 150 ml, and one mug=200-230 ml)

Roasted and ground coffee (percolated)
Instant coffee
Decaffeinated coffee
Tea
Cocoa-African
Cocoa-South American
Ordinary cola drinks
Bar of milk chocolate
Migril (one tablet)
Cafergot (one tablet)
Antoin (maximum recommended daily dose
Doloxene compound (maximum recommended daily
Cafadol, Solpadeine, Syndol (one tablet or capsule)
Hypon, Calpol Extra (one tablet or capsule)
*British National Formulary. London: BMA and Royal Pharmaceutical S
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Alcohol and caffeine together
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Combined effects of alcohol and caffeine on sleep.

Because of their opposing actions and different half lives, alcohol and
caffeine taken together can produce particularly pronounced insomnia in
the early hours of the morning. Alcohol's immediate sedative effect may
reverse the alerting effects of caffeine. By about 0300 or 0400 the alcohol
will have been metabolised; this will cause a rebound increase in cortical
arousal that will now add to the alerting effects ofthe caffeine, which is only
half metabolised by this time.

The photograph is reproduced with permission of Ulrike Preuss.

The table of caffeine contents has been adapted from Dews PB, ed. Caffeine. Berlin:Springer,
1984:61, and the records ofoxyhaemoglobin saturation are reproduced from Issa FG, Sullivan
CE. Alcohol, snoring and sleep apnoea.J Neurol NeurosurgPsychiaty 1982;45:353-9, with
permission.

J R Stradling is consultant chest physician, Churchill Hospital, Oxford.

The ABC of Sleep Disorders has been edited by Professor CM Shapiro, Department of
Psychiatry, University ofToronto, Canada.

Lesson ofthe Week

Foreign body aspiration: a hazard ofmetered dose inhalers
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Metered dose inhalers
should be carried with
their safety caps on to
prevent foreign bodies
entering them and
being propelled into
the bronchial tree
when they are
discharged
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Metered dose inhalers have a well established role in
the management of bronchial asthma.' If inhalers are
carried in bags or pockets without their safety caps on
foreign bodies may enter their mechanism and be
expelledforcefullyinto the bronchial tree.2 The ensuing
symptoms are often difficult to distinguish from those
of an acute attack of asthma. We describe two cases of
accidental aspiration of a foreign body after use of a
metered dose inhaler.

Case reports
CASE 1

A 24 year old woman who had had well controlled
asthma since childhood developed acute chest tightness
and wheeze. She took her salbutamol inhaler from her
pocket and used it. She then felt a choking sensation
with increasing wheeze, tightness, and cough and
rushed to the nearest accident and emergency depart-
ment. She was 13 weeks pregnant, and her asthmatic
attack was attributed to her pregnancy. She was treated
with nebulised salbutamol, which relieved the symp-
toms, and was reassured and asked to attend the
general medical unit ofher hospital for follow up.

She developed recurrent exacerbations ofher asthma
and regular use ofsalbutamol ipratropium inhalers and
high doses of inhaled steroids were prescribed. After
her delivery the symptoms did not decrease and a
maintenance dose of oral prednisolone, 12 5 mg/day,
was also prescribed. Despite this she continued to
wheeze daily and thought that her inhalers were of no
benefit.
Almost a year after presenting to the accident and

emergency department she was referred to our chest
unit for observation and treatment. On arrival she
complained of cough with purulent sputum, haemo-
ptysis, and pain in the right side ofthe chest in addition
to her asthmatic symptoms. A chest radiograph was
normal, but a ventilation-perfusion lung scan showed a
matched defect in the right lower lobe. Staphylococcus
aureus was isolated from her sputum but she failed to
respond to antibiotics, so a fibreoptic bronchoscopy

was performed. This showed a conical hard object
lodged firmly in her right intermediate bronchus,
granular tissue, and purulent secretions. A valve cap
from a car tyre (13 mm long) was removed at rigid
bronchoscopy. Her peak flow rates, which had
improved from 200 to 350 I/min with nebulised
bronchodilators, increased to 450 I/min, and her oral
steroids were reduced. The time between her accident
and the correct diagnosis was one year.

CASE 2

A 20 year old woman with mild asthma requiring
intermittent inhalation of salbutamol developed acute
chest tightness. She took out her inhaler, which was in
her pocket without its safety cap on, and used it. She
immediately choked, coughed, and felt that she had
swallowed something. A one penny coin was recovered
from her stools two days later.

Discussion
Aspiration of a foreign body during use ofan inhaler

has been infrequently reported since the first report in
1981.2.5 Small objects like pennies, tablets, and screw
caps can easily lodge in the mouthpiece of a metered
dose inhaler and, when the inhaler is used, be forcefully
expelled into the pharynx or larynx and inhaled into
the bronchial tree. The importance of replacing caps
on the mouthpieces of inhalers to prevent this must be
emphasised. In both the reported cases the patients
stated that they had inhaled or ingested a foreign body.
In case 1 the similarity of the symptoms to those of an
acute asthmatic attack and the fact that a nebulised
bronchodilator resolved the acute event were mislead-
ing. The patient's persistent and frequent respiratory
tract infections and the inadequate control of her
unstable asthma with maximal treatment could, how-
ever, have suggested the presence of a foreign body.
Such a possibility should be considered in all patients
with unstable asthma that is difficult to control with
conventional treatment. In case 2 the symptoms
resolved rapidly and the patient did not require further
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