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Use and abuse of benzodiazepines*
WHO REVIEW GROUP
Benzodiazepines are widely used for the treatment of anxiety, insomnia, and
certain neuromuscular and convulsive disorders. However, their widespread availability has given rise to fears that they are over-prescribed. The problem is
compounded by the fact that there is no universal agreement among medical practitioners as to the clinical indications warranting the use of these drugs. Although
most industrialized countries exercise control over the sale and manufacture of
benzodiazepines, many developing countries do not have sufficient control of these
drugs. As a result, information on drug utilization and associated problems is difficult to obtain and there is a lack of comparative data on drug consumption in different countries.
The present article describes the current knowledge on the pharmacological,
clinical, and epidemiological characteristics of benzodiazepines, and the problems
associated with their use, and indicates areas where more research is needed. Recommendations are made for future work.

The use and misuse of benzodiazepines represents a particularly complex problem, since
there is no universal agreement among medical practitioners as to the clinical indications
warranting their use. Although it is clear that the drugs are safe and effective in the treatment of anxiety, insomnia, and certain neuromuscular and convulsive disorders, their
widespread availability has given rise to fears that they are over-prescribed. Further,
reports of illegal diversion of various benzodiazepines to street use has been reported by
various countries. Unfortunately, many countries do not have adequate drug surveillance
operations, and it is therefore difficult to obtain reliable comparative data on drug use in
different parts of the world. The present article summarizes knowledge on the pharmacological, clinical, and epidemiological properties of the benzodiazepines, and the problems
associated with their use, and indicates areas where more research is needed.
*
This article is based on the report of a Review Group which met in Geneva on 6-10 September 1982 (WHO unpublished
document, MNH/82.44, 1982). The participants in the meeting are listed on pages 561-562. Requests for reprints should be
addressed to Division of Mental Health, World Health Organization, 1211 Geneva 27, Switzerland. A French translation of this
article will be published in a later issue of the Bulletin.
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PHARMACOLOGY
The benzodiazepines in current clinical use have a generally similar pharmacological
profile; they produce sedative-hypnotic, anti-anxiety, anticonvulsant effects and induce
muscle relaxation with minimal interference with locomotion.
The behavioural effects of the benzodiazepines in laboratory animals are similar to those
of barbiturates. Benzodiazepines are notable for their anti-aggressive effects. Studies using
operant conditioning procedures have shown that benzodiazepines have different effects
on positively and negatively reinforced behaviour, i.e., behaviour maintained by food
delivery is generally reinforced by benzodiazepines while, at the same doses, there is
reduced control of behaviour by noxious stimuli. The ability of the benzodiazepines to
promote behaviour that has been suppressed by punishment is clearly documented and is of
therapeutic relevance.
Drug discrimination procedures have been shown to be useful in the characterization of
drug classes,a and show promise for elucidating distinctive behavioural effects of the
benzodiazepines. In drug discrimination procedures, animals are first trained to respond to
a particular drug. The test drug is then administered, and is judged to produce discriminative stimuli similar to those produced by the training drug if it induces the drug-appropriate response. The procedure provides information analogous to a human testing situation in which subjects categorize drugs according to their subjective effects. It has thus
been possible to train animals to discriminate a benzodiazepine from saline. When other
drugs have been substituted in diazepam- or chlordiazepoxide-trained animals, the drugappropriate response has occurred for all other benzodiazepines tested and for most other
sedative-hypnotic drugs, but not for neuroleptics, thus indicating some specificity of
effect. Although pentobarbital- and alcohol-trained animals also react to benzodiazepines
under the drug discrimination procedure, animals can be trained to discriminate chlordiazepoxide from pentobarbital. Thus, evidence exists for some differential, as well as
common, attributes of the sedative-hypnotic drugs.
Systematic comparison of 22 clinically used benzodiazepines was carried out in a series
of pharmacological tests in animals, covering assessment of gross behavioural effects,
anticonvulsant activity, potentiation of barbiturate-induced sleeping time, and suppression of righting reflex; the relative potency of the compounds was found to vary
widely depending on the test used. Although definitive conclusions await further research,
these results suggest that there may be important differences among benzodiazepines in
their pharmacological effects.
Benzodiazepines decrease sleep latency, increase time spent in sleep, increase rapid eye
movement (REM) sleep latency, and reduce REM sleep. Sleep is less restless. There is an
increase in stage 2 sleep while stages 3 and 4 are usually shortened. The drug withdrawal
rebound phenomenon associated with many hypnotics is less frequently seen with benzodiazepines.
In animals and man, benzodiazepines prevent the subcortical spread of seizure activity.
They strongly inhibit pentetrazol- and picrotoxin-induced seizures, but are less effective
against the seizure activity induced by strychnine or electroshock therapy. In experimental
models of epilepsy, all benzodiazepines suppress the spread of seizure activity produced by
epileptogenic foci in the cortex, thalamus, and limbic structures but do not abolish the
abnormal discharge of the focus. Benzodiazepines also suppress polysynaptic reflexes in
the spinal cord and decrease neuronal activity in the mesencephalic reticular system.
Benzodiazepines have no significant influence on respiration or cardiovascular function,
when administered to human subjects in therapeutic doses by the oral route. However,
a WHO Technical Report Series, No. 618, 1978.
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when administered intravenously, these drugs can cause respiratory depression. None of
the benzodiazepines exerts a direct effect on the gastrointestinal tract.
Benzodiazepines are generally well absorbed from the gastrointestinal tract but vary in
their rate of absorption, systemic bioavailability, extent and pattern of metabolism and
elimination, clearance, volume of distribution, and the rate at which they enter the brain.
Certain benzodiazepines (e.g., clorazepate, halazepam) are relatively inactive prodrugs
until converted in the body to more active forms. Such pharmacokinetic differences determine the onset and duration of pharmacological effects. Compounds with a relatively slow
onset of effect (e.g., halazepam, oxazepam, prazepam) are probably less likely to be
abused than those with a more rapid onset (e.g., diazepam).
Benzodiazepines vary in their pattern and rate of metabolism. Some, such as diazepam,
are metabolized by N-desmethylation and hydroxylation; others, such as oxazepam, are
conjugated with glucuronic acid to form water-soluble derivatives. Benzodiazepines vary
widely in their plasma half-lives, diazepam having a half-life of 50 hours or more,
triazolam having a half-life of a few hours. Furthermore, some have active metabolites
(e.g., N-desmethyldiazepam) and others (e.g., oxazepam) do not. The effects of benzodiazepines are usually prolonged in the elderly, partly because of slowed elimination.
Two recent discoveries are potentially of great importance in elucidating the mechanism
of action of benzodiazepines: the first was the close relationship between benzodiazepines
and the GABAergic system, and the demonstration of specific high-affinity binding sites
for the benzodiazepines. The physiological and clinical significance of these sites is shown
by the high correlation between the behavioural effects and binding affinities of these
compounds. More recently, several subtypes of receptors have been found with different
distributions in the brain. Benzodiazepines vary in their relative affinities for these
receptors and it has been suggested that this may be reflected in different pharmacological
profiles. Some of the binding sites are in close proximity to the GABAergic system and
have a functional relationship with GABAergic receptor-chloride ionophores. These
complexes may also contain binding sites for picrotoxin and barbiturates.
An important line of current research is that directed at isolating an endogenous ligand
for the benzodiazepine receptors. Highly promising new tools for such research are the
recently developed selective benzodiazepine antagonists, which have been shown to inhibit
[3H]-diazepam and [3H]-flurazepam binding and to antagonize the pharmacological
effects of the benzodiazepines.
There is mutual potentiation between benzodiazepines and other central nervous system
depressants. The mechanism underlying this interaction appears to be increased binding of
benzodiazepines at their receptor sites.
Tolerance to the anticonvulsant, muscle-relaxant, and sedative effects of some benzodiazepines has been observed in both animal experiments and in patients. However,
subjects with insomnia or anxiety appear to continue to obtain some degree of therapeutic
benefit during long-term therapy with benzodiazepines.
DEPENDENCE STUDIES IN ANIMALS
Physical dependence
Preclinical studies of the physical dependence potential of benzodiazepines have been
conducted primarily in rats, dogs, and monkeys. In all three species, a fairly consistent
pattern has emerged, suggesting that benzodiazepines produce physical dependence
resembling that associated with barbiturates.
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Three procedures have been used to test the physical dependence potential of benzodiazepines: the substitution test, the primary physical dependence-producing test,b and the
precipitated withdrawal test.

Substitution test
In the substitution test, animals are first made physically dependent on a barbiturate
(e.g., barbital), by means of repeated administration for several days or weeks. The drug is
then withdrawn, and once clear withdrawal signs have been observed, a single dose or
short-term repeated dose of the test drug is administered. The extent of suppression of
barbiturate withdrawal symptoms defines the cross physical dependence potential of the
test drug.
In such studies in barbiturate-dependent monkeys and rats, all the benzodiazepines
tested to date have partially or completely suppressed the signs of barbiturate withdrawal.
The doses required for complete suppression varied according to the drug used, but showed
good correlation with the recommended clinical dose and pharmacological potency.
Camazepam, halazepam, and temazepam are among the benzodiazepines tested to date
that substituted relatively poorly for barbiturates in this test.
Primary physical dependence-producing test
The primary physical dependence-producing procedure involves the administration of
the test drug to naive animals at least once per day for several days or weeks. The drug is
then withdrawn and the animals are observed for several days for signs of withdrawal. The
cycle may be repeated using higher dose levels to obtain convincing negative or positive
results. Physical dependence potential is established by grading the signs of withdrawal as
mild, intermediate, or severe.
Studies in monkeys, rats, and dogs have shown that all the benzodiazepines tested to date
produce some degree of physical dependence. The data collected so far indicate that there
are differences in the ability of different benzodiazepines to produce physical dependence,
and these differences bear no systematic relationship to their pharmacological potencies.
The benzodiazepines that substituted relatively poorly for barbiturates also produced
relatively low levels of physical dependence. In addition, some other benzodiazepines such
as fludiazepam, flunitrazepam, and nitrazepam, which substituted readily for barbiturates, produced relatively low levels of physical dependence.

Precipitated withdrawal test
As with the primary dependence test, this procedure involves the administration of the
test drug to animals one or more times daily for several days or weeks. A benzodiazepinereceptor antagonist is then given and the animal is observed for several hours for signs of
physical dependence. Using this approach, precipitated withdrawal symptoms have been
demonstrated after chronic diazepam administration in rats, cats, monkeys, and
baboons.
Self-administration and reinforcing properties

Studies of drug self-administration in laboratory animalsb can provide information on
the dependence potential of drugs, including comparative information about the reinforcing effect and the dose levzl at which self-administration is maintained. The validity
b

See footnote a, page 552.
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of this approach is supported by the good correspondence between the drugs that are selfadministered by laboratory animals and those self-administered and abused by humans.
Experimental studies with rats and nonhuman primates have examined self-administration of a variety of benzodiazepines via the intravenous, intragastric, and oral routes.
Overall, studies of benzodiazepine self-administration in rats have provided only limited
evidence for drug reinforcement. While several studies in rats using intravenous, intragastric, and oral routes have demonstrated higher levels of benzodiazepine intake than of
placebo intake, other studies have failed to demonstrate such drug reinforcement.
Studies in nonhuman primates have provided stronger evidence for the reinforcing properties of benzodiazepines. In these studies, the percentage of animals self-administering the
drug, the rate of drug self-administration, and the animal's preference for the drug over a
placebo are taken as indicators of the relative reinforcing efficacy of the drug. These
studies showed that benzodiazepines as a class are more effective reinforcers than some
other psychoactive drugs, including chlorpromazine, imipramine, haloperidol, or
perphenazine. However, they were less effective reinforcers than a range of other drugs,
including pentobarbital, alcohol, amobarbital, secobarbital, and cocaine. On the whole,
the data suggest that benzodiazepines can be considered to be weakly reinforcing. Several
studies comparing the self-administration of different benzodiazepines have suggested that
some of the rapidly absorbed and eliminated compounds may have a greater potential for
maintaining self-administration than those more slowly absorbed and eliminated.
Comparative data obtained from studies of the continuous intragastric self-administration of various benzodiazepines show that some susceptible rhesus monkeys took high
daily doses of some benzodiazepines (relative to the minimum effective dose). In contrast,
the intake of other benzodiazepines (e.g., bromazepam, camazepam, clobazam, and
halazepam) was lower.
The reinforcing efficacy of opioids is increased in animals that are physically dependent.
In contrast, the results of a recent study using rhesus monkeys indicated that physical
dependence on diazepam did not enhance its reinforcing efficacy.
DEPENDENCE STUDIES IN MAN

Physical dependence

Physical dependence on benzodiazepine drugs has been clearly demonstrated in
systematic human experiments. As with drugs from other pharmacological classes, the
degree of physical dependence is related to the interval between doses and duration of
administration. Physical dependence has also been documented in the literature in
numerous case reports, and may develop with use of benzodiazepines at therapeutic dose
levels for several months; the incidence of development of such dependence is unknown but
may be appreciable. It has been suggested that elderly persons and those with a history of
alcoholism or heavy social drinking are at particular risk for the development of physical
dependence on the benzodiazepines. Manifestations of physical dependence associated
with acute withdrawal after high long-term dosing include severe malaise, nausea and
vomiting, muscular weakness or tremors, perceptual hypersensitivity, muscle twitches,
convulsions, and confusional states of psychosis. Most of these withdrawal signs and
symptoms have been observed at therapeutic dose levels. The signs and symptoms of
physical dependence resemble those associated with barbiturate drugs. Benzodiazepine
compounds that are eliminated rapidly may produce more intense withdrawal reactions
than compounds that are eliminated more slowly.
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Psychological dependence and reinforcing properties

Psychological dependence on benzodiazepines has been documented in the literature in
case reports. The patients have usually been given high doses and such cases are rare
compared with the widespread therapeutic use of benzodiazepines. The benzodiazepines
are easily available in many countries, and therapeutic doses appear to be prescribed

readily by doctors.
Studies of drug self-administration and subjective effects in persons with a history of
sedative drug abuse have shown that diazepam is preferred to placebo, is self-administered
at higher rates than placebo and chlorpromazine, and produces effects that can be interpreted as euphoria. Experiments that have compared directly the psychological dependence
produced by diazepam and pentobarbital have produced mixed results. It has been shown
that diazepam may produce typical pentobarbital-like subjective effects (including
euphoria) with similar onset, peak, and duration of effects. Other studies that have
examined a higher dose range have shown that diazepam produces relatively modest
elevations in subjective assessment of "liking", and that pentobarbital is consistently
preferred to diazepam at intermediate doses. Another comparative study has shown that
pentobarbital maintained more consistent self-administration at higher doses than did
diazepam.
Several studies have indicated that self-administration of benzodiazepines is relatively
rare in subjects without a history of drug abuse. In one study, intravenous diazepam
produced sedation and euphoria in normal subjects while producing euphoria alone in
chronic benzodiazepine users.
The results of several recent studies have shown that there are significant differences
among benzodiazepines with respect to their reinforcing properties and subjective effects.
In three separate experiments, diazepam was compared with oxazepam, chlordiazepoxide,
and halazepam. The results showed that diazepam produced higher ratings of "liking"
than the other three drugs. In contrast to the other benzodiazepines, increased doses of
halazepam did not produce increased "liking" ratings.
THERAPEUTIC USE OF BENZODIAZEPINES

Benzodiazepines are among the most widely used therapeutic agents available today.
They are used to alleviate the symptoms that accompany numerous psychological, psychosomatic, and somatic disorders. In many countries they have largely replaced the barbiturates as sedative-hypnotics and anti-anxiety drugs.
The most common use of the benzodiazepines is in the treatment of emotional disorders,
particularly anxiety and stress-related reactions. Many trials attest to the efficacy of the
benzodiazepines in lessening both the subjective feelings of unrest, tension, and apprehension about the future and the physical symptoms, such as palpitations, tremor, and
sweating, that are characteristic of anxiety. There seems little to choose among the benzodiazepines in their effectiveness in allaying anxiety. The benzodiazepines form only part of
the general management of the patient, which may include reassurance, support, formal
psychotherapy, behavioural methods of treatment, and social adjustment.
Another symptom for which the benzodiazepines are widely prescribed is insomnia,

particularly when it is related to a general anxiety state. The benzodiazepines are effective
hypnotics but are known to alter the structure of sleep with implications that are unclear.
Diazepam, in particular, is also used to treat sleep disorders such as sleep-walking or night
terrors, because of its suppression of the stage of sleep in which these symptoms commonly
occur.
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The benzodiazepines are also widely used in the treatment of neuromuscular disorders
characterized by muscle spasticity. Such conditions include cerebral palsy, multiple
sclerosis, the results of cerebrovascular accidents, spinal cord lesions, muscle spasm
associated with back pain, and sports injuries.
Intravenous diazepam is a major treatment in the management of status epilepticus. Oral
nitrazepam is used to prevent infantile spasms. Clonazepam is used alone or in combination with other drugs as an anticonvulsant; however, alternation with other medication
may be necessary to prevent the development of tolerance.
Because benzodiazepines produce deep sedation and amnesia, they are also used as
preoperative medication and for minor therapeutic and operative procedures such as
endoscopy and dental surgery. Benzodiazepines are used as adjuncts to relaxation therapy
in phobic patients and in the management of alcohol withdrawal.
Many national authorities have expressed concern that the widespread use of benzodiazepines is the result of inappropriate prescribing by medical practitioners. However, it is
difficult to assess precisely the extent of medical misuse of these drugs, particularly in the
treatment of anxiety, since practitioners differ in their opinion as to the intensity of
symptoms warranting their use. Education programmes aimed at physicians as well as at
the general public are the most suitable means to ensure the appropriate use of these drugs.
The decrease in the number of prescriptions for benzodiazepines observed in Canada, the
United Kingdom, and the USA may be attributed to such education programmes.
DRUG UTILIZATION DATA
The excessive number of benzodiazepine preparations often confuses physicians and
other health care workers and strains the economies of many developing countries.
The pattern of drug use in each country is essential information, in order that health care
authorities may:
- monitor trends and variation in drug prescribing;
- evaluate whether the extent of drug use is medically justified;
- assess the extent of drug overuse, misuse, and diversion from licit to illicit use;
- assess the costs of drug treatment for health care;
- monitor drug importation, exportation, and distribution within a country (e.g., to
hospitals, pharmacies, primary health care units, etc.);
- assess public health and social problems associated with the use of a particular

psychotropic drug;
- measure the impact of regulatory actions taken by health authorities (e.g., warnings
in medical journals, revision of promotional information, restrictions, etc.).
Unfortunately, most countries do not have adequate drug surveillance information. In
order to obtain reliable comparative data on drug consumption in different countries, it
would be valuable to have a common, universally acceptable basis for drug classification,
units of measurement, etc. In addition, special techniques are required for the validation,
analysis, and interpretation of the data obtained. These considerations have been the topic
of several publications.c
c WHO Technical Report Series, No. 656, 1981; BERGMAN, U. ET AL., ED. Studies in drug utilization. Methods and applications. Copenhagen, WHO Regional Office for Europe, 1979 (European Series, No. 8); Nordic statistics on medicines, 1975-77,
Helsinki and Oslo, Nordic Council on Medicines, 1979; IDANPAAN-HEIKKILA, J. & KHAN, I., ED. Public health problems and
psychotropic substances, Helsinki, Government of Finland, 1982.
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EVIDENCE OF ABUSE AND RELATED PUBLIC HEALTH PROBLEMS
Most industrialized countries exercise control over the manufacture and sale of benzodiazepines, which are usually available on a prescription basis only. However, many of the
developing countries that import benzodiazepines licitly do not have sufficient control
measures. This may be because they lack the administrative organization required, or
because detailed information on appropriate use and potential misuse is not provided by
manufacturers and distributors; in most instances, other social and economic needs have
an overriding importance for these countries. Control measures in developing countries are
often complicated by the illegal importation and distribution of benzodiazepines, sometimes under false labels. The vast majority of illicitly marketed benzodiazepines are
presumed to be used for non-medical purposes.
The evidence that benzodiazepines are abused comes from several sources. Such abuse is
not necessarily connected with a medical indication. The available data do not permit a
reliable estimate of the degree of the problem.
All regions of the world have reported abuse of benzodiazepines in widely varying
degrees. Evidence of significant abuse has been reported for many of the drugs, including
bromazepam, chlordiazepoxide, clobazam, clonazepam, diazepam, fludiazepam, flunitrazepam, flurazepam, lorazepam, nitrazepam, oxazepam, and triazolam. The abuse of other
benzodiazepines has been reported in Argentina, Japan, Singapore, and the United
Kingdom. Benzodiazepines have also been reported to be used as additives to heroin.
There is good evidence that illicit traffic in these substances exists in many countries, but
the true extent is difficult to determine. Evidence also suggests that organized illicit drug
traffickers are expanding their operations to include benzodiazepines, although this is
believed to be still on a relatively small scale. Although accurate substantive data are
lacking, such traffic in benzodiazepines would appear to be increasing. It is noteworthy
that seizures by law enforcement authorities are nearly always incidental to investigations
into, and seizures of, substances controlled under national or international narcotic or
psychotropic drug regulations. Furthermore, there is some evidence that where national
authorities have taken the initiative to place a psychotropic substance under national
control, the amount of illicitly available drug has decreased, though in some instances it
has been reported that another similar substance that was not controlled, appeared in the
illicit market. It is essential that more information of this type be collected.
Illicit traffic in benzodiazepines originates from diversion from licit sources either in
individual doses or in bulk, to be subsequently processed and resold through unauthorized
outlets. No clandestine laboratories have been reported, but the bulk products are subsequently formulated for sale in the streets. Tablets have been made to look like methaqualone tablets and sold at a higher price than that commanded by benzodiazepines.
Benzodiazepines are commonly used by multidrug users in many regions of the world,
but are seldom used as the primary drug of abuse. Users of illicitly obtained drugs have
been reported to use benzodiazepines for two reasons. Firstly, the drug may be used to
produce a state of euphoria; such use may lead to escalation of intake. Secondly, benzodiazepines are used for self-medication of withdrawal symptoms occurring when the drug
of choice (e.g., heroin) cannot be obtained.
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HEALTH AND SOCIAL CONSEQUENCES
Toxicity
Benzodiazepines are relatively safe compounds. Cardiovascular and respiratory
depression occur only in special circumstances (e.g., rapid intravenous injection, severe
hepatic dysfunction, in combination with alcohol, concurrent pulmonary disease). Therefore, death and serious morbidity are rarely associated with overdoses of benzodiazepines
alone, in contrast with barbiturates and other central nervous system depressant drugs.
When given in therapeutic doses, sedation is the most common side-effect, being most
noticeable at the beginning of treatment. Tolerance to this side-effect is usual. Under
certain circumstances (e.g., in elderly persons with enhanced sensitivity to psychotropics,
after excessive drug doses, or as a result of accumulation of active drug in the body)
confusion, drowsiness, ataxia, dysarthria, or coma may occur. Some rare effects
associated with benzodiazepine use have been reported, including excitation, delirium, and
violent behaviour. Some evidence exists that the incidence of these unusual side-effects is
different for different benzodiazepines.
Haematological, hepatic, and dermatological reactions may occur, but the incidence is
low, the reactions are not life-threatening, and they reverse when drug administration is
stopped.
Repeated administration of benzodiazepines, even in therapeutic doses, may produce
physical dependence. Withdrawal symptoms and signs include anxiety, agitation, delirium,
insomnia, dysthesias, diaphoresis, tremor, convulsions, abdominal and muscle cramps,
anorexia, nausea, vomiting, and weight loss. The time course, severity, and character of
the withdrawal syndrome may differ among benzodiazepines and may vary according to
the rate of withdrawal. The clinical relevance of these withdrawal phenomena to persistent
drug use, misuse, and abuse and the consequent public health and social problems has not
been clearly demonstrated.
Previous reports of teratogenicity associated with benzodiazepine use have not been
confirmed; however, the use of benzodiazepines during pregnancy is not recommended.
Apparent withdrawal signs have been reported in the newborn of mothers consuming high
doses of these drugs during pregnancy.
Adverse behavioural effects

Various benzodiazepines have been demonstrated to have an adverse effect on psychomotor and cognitive functions. Performances on a vigilance task, for example, were
impaired in normal human subjects given diazepam at doses employed therapeutically. The
benzodiazepines vary in the degree to which they produce sedation and behavioural impairment. Comparative studies of these drugs, employing a range of doses, will be necessary to
determine the extent and significance of these differences.
Substantial intoxication and gross behavioural and cognitive impairments have been
noted in people abusing high doses of benzodiazepines on an acute or chronic basis.
Striking deterioration in personal care and social interactions has been reported. Other
studies suggest that chronic administration of benzodiazepines produces impairment in
learning, memory, and psychomotor functions.
Studies have shown that benzodiazepines, alone and particularly in combination with
alcohol, have deleterious effects on driving performance. On the basis of such observations
health authorities in Scandinavia, in collaboration with drug manufacturers, have decided
to label benzodiazepine preparations with a special warning symbol.
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When some benzodiazepines are given at bedtime for the treatment of insomnia, deficits
in psychomotor and cognitive performances have been observed in tests the following
morning. Studies have revealed marked differences among the benzodiazepines in terms of
their production of such "hangover" effects, which are presumably related to their
duration of action.
A variety of behavioural and mood disturbances have been reported in association with
repeated administration of some benzodiazepines in clinical situations, including increased
hostility, depression, antisocial behaviour, paranoid ideation, and suicidal tendencies.
Because the frequency of such observations has been relatively low, it has often been
assumed that these effects represent idiosyncratic reactions. However, a series of
controlled studies of chlordiazepoxide and diazepam in non-anxious subjects, has
suggested that increased hostility may represent a regular, rather than an idiosyncratic,
effect of some of these drugs. Several reports have mentioned an aggravation of depressive
symptoms by certain benzodiazepines in patients not treated concurrently with antidepressants.

RECOMMENDATIONS FOR FUTURE WORK
- Various types of clinical, laboratory, and epidemiological research on the benzodiazepines are still needed. Methods and sources of data collection should be standardized,
as far as possible, and diazepam should be considered as a standard for purposes of
comparison.
- Physical dependence-testing in animals should be expanded to provide more
comparative information on the various drugs within the benzodiazepine class. Techniques
that permit standardization of dosing in primary dependence studies based on the production of a standard drug effect should be used.
- Future research in animals and man should provide more comparative data about the
reinforcing efficacy of different benzodiazepines. In these studies, particular attention
should be given to differences in rates of absorption, central nervous system penetration,
and duration of action.
- The animal research on oral and intragastric administration of benzodiazepines has
so far been limited. Since the oral route is the most common one by which benzodiazepines
are abused in man, research should be conducted to develop animal models for oral and
intragastric administration.
- Future research on animals and man should aim to provide basic experimental and
epidemiological information on drug history and other population differences, as potential
determinants of benzodiazepine self-administration.
- To obtain a balanced view of the abuse liability of psychoactive drugs, careful
consideration must be given to their adverse effects, e.g., memory deficits, sensory/motor
impairment, and adverse changes in mood and behaviour. Animal and human research
should determine the magnitude, prevalence, and underlying mechanism of such effects.
- Prospective studies on patients given benzodiazepines should be conducted to
determine the frequency of development of physical and psychological dependence under
these therapeutic conditions.
- In view of the need for drug utilization data, a universally applicable and accepted
procedure for the collection of drug consumption figures, particularly in regard to psychotropic drugs, should be established.
- The adoption of a uniform classification of drugs and of an international unit
comparison system (e.g., the defined daily dose) is essential to the standardization of these

surveys.
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