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Introduction

This publication has been prepared for the Department of
Health by the National Addiction Centre. The authors are David
Best, Louisa Vingoe & John Strang. (Special thanks to Joanne
Bell of the DH Drug Prevention Projects Programme for her
help in preparing the document for publication.)

Rationale & aims

It is generally acknowledged that there are dangers associated
with drug use, however that may be about as far as it is possible
to go without encountering disagreement and controversy. The
guestions that generate this dissension are based on the reader’s
priorities (e.g. death rates versus costs to society), the
availability of appropriate evidence, the interpretation of that
evidence where it does exist and in the way that secondary
outcomes (crime, employment, blood-borne disease and so on)
are attributed to any drug.

Therefore, depending on the criterion selected, the evidence
used to measure danger and the interpretation of that evidence,
a ‘league table’ of dangers may look radically different from one
in which other choices are made. What we will attempt to do is
to provide a context for the question by examining some
definitional and methodological issues before undertaking the
task of assessing the dangers associated with particular drugs.
We will then attempt to provide a structured, tabular analysis of
the dangers directly associated with individual drugs, followed
by a commentary on the strengths and limitations of this approach.

However, this tells only part of the story as drug effects relate
not only to chemical properties, but also to the pattern and
context of their use. Although some consideration of the ways
in which drugs are used, such as route of administration, will be
included in the tables, the next section will focus more
specifically on the context of drug use. The context will be
defined in terms of prevalence and using populations to
facilitate the subsequent recommendations and conclusions.

Definitions

The definition of danger to be used in this report is the actual
or potential exposure to harm, or the risk that certain
individuals or circumstances will increase the possibility of
harm. While it is important to recognise the dynamic nature of
danger, it is possible to establish predisposing danger factors
that increase the risk of harm.



This framework for assessing dangerousness, in which the key
concepts are risk and harm, is based on the work of Scott (1977)
and Brooks (1984). Alaszewski et al (1994) have argued that risk
is “the possibility that a given course of action will achieve an
undesired outcome or some undesired outcome will develop”
and so risk can be understood in terms of potential negative
outcomes. This gives rise to an actuarial model that offers the
possibility that drug dangers may be assessed in a probabilistic
manner.

Scott (1977) has suggested that for such a systematic analysis of
danger to occur, it is necessary to specify clearly the behaviour
of concern, the potential damage likely from that behaviour and
the probability that it will occur under given circumstances. For
Brooks (1984) the key variables are the nature of the harm
involved, its magnitude, its imminence, its likelihood and its
frequency. However, he also suggested that it was important to
account for situational conditions that affect the likelihood of
the harm occurring and the impact of social interventions that
influence the impact of the harm.

While this provides us with a general framework within which
we can consider the concept of danger, there are some factors
that are particularly salient when considering drug use. Hall
(1999) has argued that an appraisal of the personal and public
health impact of drug use must account for the prevalence of
use, the relative risk of harm and the base rate of the adverse
effect. In other words, the danger of the drug is related to both
the prevalence of its use and the likelihood of any harms — this
is an issue we will return to when examining the ‘capture rates’
for different drugs.

Jaffe (1985) has provided an initial taxonomy for assessing the
dangers associated with drugs and the key factors related to
this. He has argued that the wvariability in hazard is a
consequence of the drug, the dose, the route of administration,
the setting as well as the expectations and experiences of the
user. The crucial point he makes for the current investigation is
that while certain risks may be limited to more intensive use
patterns, others can occur during experimental or recreational
use.

The European Monitoring Centre for Drugs & Drug Addiction
(EMCDDA) published the guidelines for the risk assessment of
new synthetic drugs in 1999 which includes the following
taxonomies:



Sources of hazard emanating from:

= Properties of the substance (pharmacology & toxicity)

= Measures of social control (regulatory policies & informal
norms)

< Modalities of drug use (patterns & context of use)

= Individual characteristics of user (age gender genetic
personality)

Hazardous effects of drugs:

= On the user:
Biological (toxicity, dependence)
Psychological (functional impairment, effects on personality)
Behavioural (neglect of social roles, violence etc)

= On the social environment:
Family — micro level (disruption, neglect, violence)
Neighbourhood & community — meso level (public
disorder & insecurity)
Society at large — macro level (effects on the economy,
public health & judicial systems)

English (1995) also emphasises the distinction between drug
associated effects and drug caused effects. Here the distinction
is between those things that are associated with use of the drug
(social ostracism, criminal involvement) and those directly
caused by the drug (intoxication or withdrawal). This distinction
is useful although it may often be a question of attribution
whether a particular outcome is explained in terms of preceding
substance wuse. This is one of a number of critical
methodological questions that has shaped the development of
the investigation.

Single et al (2000) used a different approach to examining risk
on the basis of the number of deaths and hospital admissions
that could be attributed to alcohol, tobacco and illicit drugs in
Canada in 1995. In this year they calculated that 6,507 deaths
and 82,014 hospital admissions were attributed to alcohol,
34,728 deaths and 194,072 hospital admissions to tobacco and
805 deaths and 6,940 hospital admissions to illicit drugs. They
concluded that substance abuse accounted for 20.0% of total
deaths, 22.2% of total potential years of life lost and 9.4% of all
hospital admissions, although the authors acknowledge that
these estimates are low compared to those made in a number
of previous studies. This provides the context against which we
should place the importance of understanding the total costs of
substance use and quantifying its breakdown across substance

types.



Methodological issues

To start with the question of attribution of causality, it is
important to note that this applies to both ‘drug-associated’
effects and ‘drug-caused’ effects. One particularly good example
of this, as a ‘drug-associated’ effect, is the relationship between
drugs (heroin especially) and crime, in which the complexity of
the association precludes a simplistic assertion that criminal
involvement is a danger of using drugs. On the other hand, the
recent court cases between tobacco companies and cancer
victims have highlighted the problems of asserting causality for
what would appear a straight-forward health outcome. The
problems are twofold, the first relates to the number of potential
mediating variables, while the second is about our confidence
In asserting causal status to factors that may be separated by
both time and circumstances.

One of the most illuminating examples of this comes from the
‘death data’ associated with different drugs. It relates not only to
tobacco but also to alcohol, where a powerful lobby, the
alcohol industry, has an obvious interest in minimising the
number of deaths that are attributed to alcohol. This political
pressure acts only to confound what is already a complex
question of aetiology — a person who dies from heart disease
may well have had their heart weakened by prolonged
excessive drinking, but may also have had a poor diet, little
exercise and a stressful lifestyle. In this way, alcohol may well
be an enabling condition rather than the single causal
determinant, complicating the question of accounting. The
recording of this death and its inclusion in the statistics of
alcohol dangers is therefore not simply a question of monitoring
but of political decision-making, custom and practice and the
dominant belief models about the relationships between events.

This is, however, complicated by the way in which data are
recorded and information is gathered. Both Brooks (1984) and
Jaffe (1985) emphasised the issue of frequency and prevalence
of behaviour, yet this is something around which we have
limited information for drug use, relying on epidemiological
indicators of prevalence for the baseline against which to
measure dangers. The problem this creates is that, if the
prevalence of an outcome, like treatment-seeking or mortality is
known for all drugs, yet prevalence of use is not known for
certain substances, then it is not possible to calculate the
incidence rate of the problem comparatively across drugs. This
is, in part, a result of the legal situation in which many drugs
are acquired illicitly and so neither the total population of users
nor the total amount consumed can be readily estimated.



Even for a legal substance like alcohol, the quantity and
prevalence question cannot be readily calculated. Although it is
possible to record the total amount of alcohol sold legally, this
excludes illegally imported alcohol, that consumed out of the
country by UK citizens and tells us little about patterns and
prevalence of alcohol consumption. For this reason, we
frequently have to rely on research evidence - either from
national surveys or from specific population investigations. The
problem with these surveys is partly about representativeness
(i.e. is the sample obtained an accurate reflection of the total
population) and partly about the type of information obtained.
People may not accurately report their drug use because of
inadequate memory, the desire to create a good impression or
concerns about how the information may be used, while
guestions about use may not pick up the kinds of problems that
are associated with substance use.

Thus, a fundamental problem for this kind of research relates to
the accuracy and comparability of the measures to be used.
This, in part, reflects problems inherent in gathering certain
types of data, but also is a consequence of the work not having
been done. In other words, the difficulty of interpretation of risk
or prevalence data are confounded by issues of confidence — if
there is limited evidence available, or the evidence available is
out of date or based on atypical populations, then the issue of
comparability becomes especially problematic.

The issue of comparability is not only a question of quality of
information (how reliable, representative, up-to-date, etc) but of
the type of indicators that are measured across different drugs
and by sources with different objectives. Thus, two of the major
reference sources utilised in the literature analysis for the
project are Home Office statistics on drug misuse (from which
the mortality data have been drawn) and the British Crime
Survey, a national household survey. The Home Office data are
based on reported cases, so they reflect the system of recording
and reporting used (changes in these methods will alter the
results obtained), as well as the decision-making of those who
present the original information (is this a drug death? Does this
person qualify as an addict?).

In contrast, the BCS is a voluntary participation survey in which
the data are compiled with the participants’ consent and so is
prey to the structural limitations inherent in self-report. Thus
while one source is restricted by the methods of reporting and
recording the other is prey to the limitations and biases of self-
report. This means that questions of confidence are not the
same across sources of information as they reflect the differing
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objectives of those for whom the data are prepared. For this
reason, we have attempted to analyse our data in the context of
a qualitative study in which a literature trawl has been
supplemented by expert interviews.

Methods

A small number of initial interviews were conducted with
addiction specialists (3 senior academics at the National
Addiction Centre — Professor John Strang, Professor Michael
Gossop and Dr Michael Farrell) to discuss the key components
of the project, identify target substances and isolate key sources
of information. These interviews informed both the subsequent
literature search and the design of the interview schedule.

While a far greater range of substances could have been
identified (including caffeine, khat and a number of prescribed
drugs that have been abused including ketamine and
dihydrocodeine), it was felt that it was important to restrict the
project to the drugs or classes of drug that have the greatest
impact on health and social behaviour. The list of drugs
identified are listed in Box 1 below:

Box 1: Target substances identified for consideration

= Alcohol
= Amphetamines
(amphetamine sulphate, dexamaphetamine, methamphetamine)
= Amphetamine type stimulants & novel synthetic drugs
(MDMA & analogues, ketamine, GHB)
= Anabolic-androgenic steroids
= Benzodiazepines
(temazepam, diazepam, nitrazepam, flunitrazepam)
= Cannabis
= Cocaine hydrochloride
(cocaine powder)
Freebase cocaine
(crack/rock cocaine)
= Hallucinogens
(LSD, psilocybe mushrooms)
= Opiates
(heroin, methadone)
= Tobacco
= Volatile substances



Literature search

The list of substances targeted became the focus for the first
wave of the literature in which review articles considering key
effects, risks and dangers were sought, along with basic
information concerning the pharmacology of each of the
targets. Key journal articles and books were abstracted from one
of the following information sources:

= Psychlit, Medline, BIDS (social science citation index)
computerised databases

= National Addiction Centre archive

< Institute for the Study of Drug Dependence (ISDD), now
Drugscope, library.

The literature on dangers associated with drug use is large and
it has therefore been necessary to be selective in the texts
chosen to inform this project. Following the initial trawl of
overview articles and texts, more detailed literature searches
were carried out to complement the suggestions and
recommendations of the interviewees.

The following key search terms were used, but the search
strategy focussed primarily on substance specific review articles.

The selection criteria were:

= The material concerned dangers associated with use of the
target drugs

e The material either took the form of books by
acknowledged experts in the field or was published in
peer-reviewed journals

= The material was recent (published within the last 10
years).

We have also tried to be flexible in our approach. In this regard,
older material has been included on occasion. In such cases,
our rationale was that the topic was important, but poorly
served by the literature that fulfiled the inclusion criteria.

Expert interviews

The initial set of interviews — to define the questions and to
establish parameters for the project — were conducted with
expert advisors with the National Addiction Centre/Institute of
Psychiatry. These interviews were also used to target the
interviewees to be contacted for the substance-specific
interviews. The initial round of interviews were almost
unstructured to allow the interviewees to described and

11
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prioritise what they felt were the key elements of the study and
how we should go about conducting the project. This also
enabled us to establish a more structured pro forma for each of
the interviewees who were approached about the dangers
associated with specific drugs.

For each of the target drugs, one or two experts were identified
in this initial phase and recruited to participate (see Appendix 2
for interview schedule). Interviews were tape-recorded and
subsequently transcribed. None of the individuals approached
refused to participate. Similarly, none of the interviewees
objected to being tape-recorded. Interviews were approximately
45 minutes in length.

Results

Dangers associated with use of the target substances were
initially categorised as chronic or acute, and further classified
under the main domains of physical dangers (morbidity and
mortality), psychological/psychiatric dangers and social/
contextual negative effects.

When exploring chronic effects, additional questions about the
‘addictiveness’ of each substance were included. Participants
were asked to describe this in terms of how addictive the
substance is, the likelihood and circumstances of physical
dependence, as well as evidence of tolerance and withdrawal in
chronic users.

To reduce abstraction, participants were also asked to consider
the factors that would mediate or moderate the main effects of
the substance. This was an attempt to account for individual or
group vulnerabilities and dangers associated with the ways in
which drugs were used (such as the route of administration and
popular combinations). However, it is important to note that
there are also factors which may reduce the risk associated with
particular drugs and these were included as moderating
variables. The main framework for this analysis is outlined in
Box 2 opposite:



Box 2: Framework for typology of dangerousness of drugs

Acute adverse effects — dangers regardless of frequency
of use

Physical

= Mortality
< Morbidity

Psychological/psychiatric
Social

Chronic adverse effects — dangers that are cumulative
with increased use

Physical

< Mortality
= Morbidity

Psychological/psychiatric
Dependence, tolerance, withdrawal
Social

Factors that may mediate or moderate dangers

= Aspects of ingestion (route of administration, dose and purity)
e Combination use (use with other drugs either

concurrently or consecutively)

= Availability (how easily accessible is the substance and

how this impacts upon use)

e Legal situation (both the law and its implementation

around use of the substance)

= Social context (consequences of set, setting & social

milieu on the dangerousness)

= Age & developmental issues (the likely impact of age
onset & use on danger)

e Individual vulnerability (particular individuals
groups susceptible to specific harms)

of

or

< Incapacitation (the effect of imprisonment or treatment
on patterns of use — including the substitution of other drugs)

The consideration of target drugs was then completed by an
estimation of the adequacy of the information and the severity

or likelihood of each risk factor for each drug.

13
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Substance specific dangers

When evaluating and assessing the possible dangers of drugs,
due to the vast amount of information obtained from expert
interviews and literature searches, we decided to present the
results in the form of tables. Three basic tables were designed
(acute dangers, chronic dangers, mediating and moderating
factors) and completed for each of the 11 target substances.
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Strengths & limitations of tabular approach

The tables above provide a comprehensive assessment of the
main categories of danger that apply to the target drugs
selected. This permits a certain amount of comparability
between drugs as the probability of the main classes of danger
Is indicated for each of the drugs listed — thus, while there is a
high dependence risk and mortality danger among opiate users,
there is little evidence to suggest chronic psychiatric problems
in this population.

In contrast, no attempt has been made to rank order the target
substances, even within each of the domains specified. This is
because the dangers are not uni-dimensional nor do they
generally occur in isolation. The purpose of following each list
of drug dangers with a list of mediating and moderating effects
is to avoid over-simplifying the dangers associated with
substances and also to suggest some of the areas that may be
appropriate for intervention to reduce dangers among those
who may be unwilling to stop their use of a particular drug.

However, there are fundamental limitations to this approach —
drugs are not, of themselves, dangerous, with the risk residing
in the interaction between the substance, the individual, the
method of consumption and the context of use. Among the
main variables that will shape risk relating to substance are
amount and purity, mediated by physiological and
psychological factors in the user (such as tolerance, expectation
and body mass), whether the drug is swallowed or injected or
whether it is used in a safe and familiar environment. While it
Is not possible to list all of these possible combinations for each
of the drugs (and more crucially for all of the possible drug
interactions), the public health anxieties around blood-borne
diseases would suggest that paying some attention to the issue
of route of drug administration may be illustrative.

Route specific dangers

One of the key variables mediating dangers is route of
administration. Substances that are injected are associated with
risks for blood-borne diseases, not only HIV, but also Hepatitis
B and Hepatitis C. Use by injection is also associated with local
site  damage including skin abscesses, gangrene and
lymphodema. In addition, these problems can be exacerbated
by both adulterants in the drug and by poor injecting technique,
possibly resulting in deep vein thrombosis. Furthermore,
chronic injecting can lead to vein loss resulting in the use of



particularly dangerous injecting sites such as the groin or neck.
Thus, one possibility for intervention is to persuade entrenched
users to switch to a different route of administration.

Although less dangerous than injecting, there are health
problems associated with the other main routes of
administration. Intranasal use (snorting) is associated with
impaired breathing, nosebleeds and ulceration or inflammation
of nasal mucosa, while swallowing of tablets may result in the
longer term in liver damage. The key here may be education
about the effects of use by different methods (see Tables 12-14
below):

Table 12: Adverse effects of the use of drugs by injection.
Route Specific Adverse Effects Use of Drugs by Injection

Local infections (skin and injection site)

skin abscess, cellulitis, necrotising fasciitis, gangrene, septic
thrombophlebitis, lymphodema caused by adulterants/
contaminants in street drugs, clumsy or unhygienic injecting
technique.

Bacterial infections leading to distant problems
joint & bone infections osteomyelitis, septic arthritis septicaemia
(possible consequence — endocarditis).

Viral infection from sharing contaminated injecting
equipment
HIV, hepatitis B, hepatitis C.

Blood vessel occlusion

Inert adulterants used to dilute drug eg non soluble particles
such as talc, starch and chalk may not all be removed by
filtration & may become microemboli in the bloodstream. These
particles may form granulomas in the lung which may impair
gaseous diffusion giving rise to dyspnoea, hypoxia, pulmonary
hypertension or emphysema. Embolisation of insoluble particles
can also cause retinopathy (accumulation of obstructive
particles in retinal blood vessels and impairment of sight can
occur) & thrombus formation (deep vein thrombosis).

Stigmata

Repeated intravenous injection over a prolonged period of time
may cause needle marks, scarring due to abscesses, bruising,
discolouration of skin along lines of veins due to insoluble
particles accumulating within the skin.
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Rare adverse effects

Injection of air embolus

Potential hazard leading to heart inefficiency & possible failure
but difficult to achieve via hand held syringe (unlikely at street level).

Intra arterial injection of irritant substances containing
solid particles

Swelling distal to injection site, pain, discolouration, sensory
and motor deficit. Subsequent pattern of events will depend on
the site of injection & the tissues affected eg thrombosis of digits
leading to gangrene, deep vein thrombosis, haemorrhage.

Direct irritant effects of drug

Most drugs are not themselves irritant, the exception being
temazepam which causes irritation of tissues or veins after
injection leading to abscess, tissue necrosis, venous fibrosis,
phlebitis. Irritant effects of injectable preparations are largely
attributed to adulterants or additives eg citric acid to aid
dissolution in heroin, ammonia in crack cocaine. Other
potentially irritant adulterants in street drugs include quinine &
sodium bicarbonate. Talcum powder may be used as cutting
agent in heroin & damages organs where it collects eg talc lung.

Substance specific & route specific adverse effects
Temazepam gel capsules

Temazepam gel (no longer prescribed in the form of gel-filled
capsules in the UK) may solidify in blood vessels after injection
causing ischaemia &/or act as a focus for thrombus formation.
Temazepam is insoluble and solid particles may cause vascular
blockade via microembolism. Severe rhabdomyolysis has been
described necessitating fasciotomy or limb amputation and
causing renal failure. Other effects include deep vein
thrombosis, pulmonary embolus and critical ischaemia of digits
leading to amputation.

Cocaine
Cocaine injectors may be at particular risk as the drug has local
anaesthetic properties which can mask the pain of damage.

Anabolic-androgenic steroids

steroid users may have additional risks regarding injection as
intramuscular injection is administered in the buttocks out of
sight of the user therefore their technique may be more clumsy
and increase chances of infection. In addition, the chance of
sharing injecting equipment may be increased as larger bore
needles are needed for intramuscular injection of these viscous
solutions & these may not be as easily available as the narrower
gauge intravenous varieties.



Table 13: Adverse effects associated with intranasal use of drugs.

Route Specific Adverse Effects Intranasal Use (Snorting)
Damage to nasal passages leading to:

< impaired breathing

= minor nosebleeds

= irritation & possible perforation of nasal septum

= ulceration of nasal mucosa

= vasoconstriction of mucous membranes & subsequent
vasodilation sometimes causing rhinitis (inflammation of
mucous membrane)

= dental erosion if substance snorted through nose then into
mouth

= |ocal anaesthetic effect of cocaine resulting in difficulty
swallowing.

Table 14: Adverse effects associated with oral use of drugs.

Route Specific Adverse Effects Use of Drugs by Oral Route
(Swallowing, Smoking, Inhalation)

Cannabis
irritant effects of smoke on respiratory system (cough, sore
throat, bronchospasm in asthmatic people).

cocaine
general respiratory problems due to vasoconstrictive effects,
coughing, wheezing, chest pain, black sputum, lung damage.

Risk of acute death higher for crack cocaine than cocaine
hydrochloride due to rapidity of onset — route specific smoking.

volatile substances
intense cooling in mouth, throat may cause laryngeal spasm
blocking airways & subsequent death by asphyxiation.

Inhalation of volatile material from a plastic bag may result in
hypoxia and neurological impairment.

Irritant properties of solvents can produce erythema around
mouth & nose &inflammation of perioral abrasions or spots,
coughing, lacrimation &salivation.

opiates (heroin, methadone)

respiratory problems may result from chasing heroin eg asthma
spongiform encephalopathy — extremely rare major neurological
problems in heroin smokers/chasers not seem to occur in injectors
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Reading the substance specific tables

The tables are designed to provide both overviews about the
types of difficulty that are associated with experimental or
regular use of a range of drugs, classified according to a number
of key domains of risk. They represent a reference guide for
establishing the main types of health, psychological and social
problems that are likely to follow from different patterns of use.
Here it is possible to examine main effects according to drug
type, frequency of use and the primary domain influenced by
the use.

The following table (c, for each of the substances) attempts to
indicate why other factors — associated with either the users or
the context of use — are likely to shift the risks outlined in the
two tables above. The authors sought to compromise in the
complexity of the information provided so that general
overview by substance could be interpreted by the reader in
terms of the riskiness associated with the individual users and
the factors that surround the using occasion.

As is evident from the tables, there are different profiles of
danger across the classes of substances, which partly reflects
‘real’ differences between the drug classes but which is also
indicative of the different priorities for investigation and the
amounts of information available about certain drugs. For some
drugs, like the new synthetic drugs this is because of their
relative youth, but for others, like the hallucinogens and volatile
substances, it is a result of the low priority accorded them by
research scientists and policy-makers alike. For other
substances, like anabolic steroids and benzodiazepines, the
situation is complicated by the bifurcation in use patterns, with
differing patterns of ‘danger’ for those who chronically use at
therapeutic dose levels and those who use, for shorter periods
of time but use massively increased doses. For example, it is not
unknown for bodybuilders to use 200 times the recommended
dose of an anabolic steroid.

In order to gain an accurate picture of the potential dangers
associated with use of certain substances, we also require a
probability risk estimation to assess the likelihood of an adverse
effect occurring in any one individual. This is the area in which
prevalence of use impacts upon the salience of certain types of
danger. Hall (1999) highlighted the fact that the danger of a
drug is related to both the prevalence of its use and the
likelihood of any harms.



An alternative approach — ranking the dangers

In their chapter in “The Health Effects of Cannabis” (Kalant et
al, 1999), Hall, Room and Bondy undertake a comparison of the
health and psychological risks of alcohol, cannabis, nicotine
and opiates. They do however point out a number of limitations
with this approach:

1. difficulties in making causal inferences about the use of a
drug and adverse effects.

2. lack of information about the extent or seriousness of drug
risks.

3. the difficulties of making comparative appraisals of the public
health significance of identified risks.

4. the recognition that different drugs are used in different ways.

5. the difficulty of predicting the consequences of changes in
either the prevalence of use of specific drugs or in their
routes of administration.

Their first summary was of the “main adverse affects of regular
heavy use of the most harmful form of each type of drug, as
commonly used for non-medical purposes” (p487). They did
this firstly on the basis of a literature review, differentiating
between important effects (in terms of number of heavy users
affected, marked as **) or those effects that are less well
established or less important numerically (marked as *), see
Table 15:
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Table 15: Hall et al (1999) assessment of comparative adverse
effects for heavy users of the most harmful form of alcohol,
nicotine, opiates and cannabis.

Cannabis Alcohol Tobacco Heroin

Traffic and other & *x *
accidents

Violence and suicide **

Overdose death * *
HIV and liver * *
infections

Liver cirrhosis **

Heart disease * *x
Respiratory disease * ok

Cancer * * *

Mental illness * %
Dependence/addiction £ ok ok **
Lasting effects on the & i * *
foetus

A second tier of assessment was carried out by asking two
American experts, Neal Benowitz and Jack Henningfield, to rate
the four substance types on five dimensions related to the
capacity of each drug to produce addiction and casualties (Hilts,
1995). In Table 16 below, the lower the score, the greater the
likelihood comparatively (ie 1 is the most likely to lead to this
problem and 4 the least).



Table 16: Comparative ratings of the dependence potential of
cannabis, alcohol, tobacco and heroin (Hall et al, 1999).

Cannabis Alcohol Tobacco Heroin

Presence and severity of 4 1 3 2
withdrawal symptoms

Reinforcement: Capacity 4 2 3 1
to get users to use again

and again

Tolerance: How much 4 3 2 1

more needed by a
regular user for the same
effect

Dependence: Difficulty 4 3 1 2
quitting and avoiding

relapse: perceived need

to use

Intoxication: Impairment 3 1 4 2
of motor abilities,

distortion of thinking

and mood

In the table above cannabis is rated as having the lowest
‘addictive’ potential on four of the five criteria identified, with
heroin most strongly linked to reinforcement and tolerance,
tobacco to dependence and alcohol to intoxication and
withdrawal severity.

Prevalence issues

When interpreting prevalence statistics we must remember that
consumption of illicit drugs is not spread uniformly across age
groups. The years between the ages of 16 and 35 are
consistently found to be the peak periods for illegal drug
consumption. In fact, above the age of 35 experience of illicit
drugs is reasonably rare. If we look at prevalence statistics for
the general population in the younger age groups we find
elevated levels of use of all of the target illicit substances (see
figures 1 - 4). However, this age effect is not apparent when
looking at prevalence rates of alcohol and tobacco use (see
figures 5 & 7). Use of these substances remains at a fairly
constant level across age groups, although quantity of alcohol
consumed decreases with age (see figure 6).
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The British Crime Survey 1998 calculated population estimates
of number of 16-29 and 16-24 year olds using selected drugs in
last year and last month. Although the basis for the calculation
of these estimates may be challenged (in particular, the
grouping together of heroin, methadone, cocaine and crack),
this kind of information provides us with a platform against
which to assess a number of the critical parameters of danger.

Table 17: 1998 estimates of number 16-29 year olds using
drugs England & Wales.

Best Estimates

Substance

Last Year Last Month
cannabis 2,390,000 1,455,000
opiates + 310,000 105,000
Notes:

Total number of 16-29 year olds in England and Wales 1998 = 10,400,000
The category opiates + includes heroin, methadone, cocaine and crack cocaine.

It would be extremely important to the completion of an
assessment of dangerousness to have accurate prevalence and
patterns data, against which to judge the prevalence of adverse
outcomes and to establish both age- and quantity-related
parameters for harm. However, our attempts at assessing
prevalence rates are beset by both logical and methodological
issues (what is the appropriate time period for assessment, the
reliability of self-report, the adequacy of information sources
and so on) that this information can be regarded as indicative
at best. For this reason, our understanding of the rate of
occurrence of each adverse outcome is limited by a failure of
contextualisation — we cannot know the frequency of non-
harmful preceding behaviours against which to measure,
compare and assess. This has led to the use of triangulated
methodologies in an effort to overcome these problems and a
reliance on ‘objective’ measures such as fatality rates as a
method of grounding these ephemeral and imprecise
prevalence estimates.

Data on drug-related deaths

One of the questions that concerns policy makers, parents and
users alike relates to the most extreme form of use — namely,
what are the chances of death resulting from use. Drug related



mortality measures one of the more extreme consequences of
drug use, but one that seems relatively free from measurement
problems. There are however, two problems in considering
death data — one that relates to cause and one that relates to
attribution. The causal question results from the distance of time
between cause and the effect — if an individual's heart is
weakened by chronic heavy drinking and they die from a heart
attack, it is not obvious whether or not this is a ‘alcohol-related’
death. This has been the subject of much politicised debate
around smoking mortality. A second, related issue, concerns the
proximal attribution of the death — thus, in the case of overdose,
the death may be recorded as a heroin death in spite of the
presence of excessive quantities of alcohol or benzodiazepines.
Thus, even death data must be considered in terms of the
recording practices employed.

All deaths in England and Wales which are sudden, unexpected
or not natural and those for which the cause is unknown must
be referred to a coroner for further investigation. The coroner’s
function is to establish the circumstances and cause of death.
The coroner orders a post mortem to be conducted, collects
information on the deceased from a variety of sources (police,
medical records, relatives, friends, witnesses) and gives a verdict
on the cause of death. The coroners certificate is sent to
registrar of births and deaths who register the death using the
information provided on the coroner’s certificate. The Office for
National Statistics (ONS) receives a copy of the information on
this registration form and uses this to compile their database on
drug related deaths.

Box 3: Problems interpreting drug related mortality data.

e the deceased may be long term addict or occasional
recreational user

= death may be accident, suicide or possibly homicide

= death may be due to direct, indirect or long term effects
of drug use

= dependent drug use is not always recorded as cause of
death in situations such as where drug addict dies in fire,
road traffic accident, of viral infection (HIV, hepatitis)

e drugs involved may be controlled drugs, prescribed
substances or a mixture

= the drug may not be detected at post mortem or recorded
on death certificate

= whether a drug is detected may depend on which part of
body sample is taken from

= whether a drug is detected may depend on how soon after
death post mortem is carried out
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= there is much variation between coroners in facilities,
resources and workloads

e what is recorded as verdict/cause of death is at the
discretion of coroner (drug use may be omitted for
relatives stigma).

Coroners certificates do not include information on:

< how or where the drugs were obtained, quantities of
drugs involved, where the drugs were taken, route of
administration

= whether a toxicological exam was carried out within the
post mortem.

Problem of attribution given polydrug using repertoires. When
more than 1 substance has been used:

= only those drugs which are tested for will be detected

= no indication of relative quantities is provided

= no indication is given of which substance is likely to be
responsible for the death

= if both substances are mentioned on the death certificate,
the death is recorded more than once under each
substance.



Table 18: Number of deaths where target substance
mentioned on death certificate. Source: Office for National
Statistics database on drug related deaths.

SUBSTANCE

ALCOHOL

AMPHETAMINES
ANABOLIC STEROIDS

BENZODIAZEPINES
(temazepam, diazepam)

CANNABIS

COCAINE HYDRO-
CHLORIDE
(cocaine powder)

FREE BASE COCAINE
(crack/rock cocaine)

ANNUAL NUMBER DEATHS
1997

28,000
over 3000 cases alcohol

specified on death certificate

Source: Alcohol Concern
40
no figures available

temazepam 104
diazepam 122
nitrazepam 14

13
cocaine 38

no figures available

AMPHETAMINE TYPE ecstasy 11
STIMULANTS & NOVEL
SYNTHETIC DRUGS
(ecstasy)
HALLUCINOGENS
(LSD, magic mushrooms) 1
VOLATILE SUBSTANCES 78
TOBACCO 120,000
Source: Action on Smoking
& Health ASH,1997
HEROIN 255
METHADONE 421
HEROIN AND/OR MORPHINE 445

Note: Figures quoted for heroin or morphine deaths (441) may contain
heroin deaths due to rapid decay of heroin into morphine in body.

Death data for drugs refers to drugs present in bloodstream at post-mortem
examination and therefore cannot be assumed to be causes of death, at
least in a direct sense.
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An alternative approach to risk: ‘capture rates’

The issue of the relative impact of prevalence of use on danger
is the basis for the capture rate approach. Although it is
Important to know prevalence, it is just as important to be able
to work out how many of those who try a drug will go on to
use it regularly or to become dependent on it — the ‘capture rate’
for a drug. Much of this information comes from the American
National Comorbidity Survey (Anthony, Warner and Kessler,
1994). In a national household survey, they asked about lifetime
use and lifetime dependence for a range of psychoactive
substances. An estimated 24% of the total sample had
developed tobacco dependence at some point in their lives,
14% alcohol dependence and 7% dependence on an illicit drug.
However, significantly more people had used alcohol or
tobacco than had ever used illicit drugs. Therefore, the authors
also calculated the proportion of those who had ever used a
drug who had gone on to develop dependence (see table 19
below):

Table 19: Prevalence, dependence & ‘capture’ rates by target
substance.

Drug Proportion who Proportion who Proportion of
have used % have developed dependence
dependence % amoung
users %
Tobacco 75.6 24.1 31.9
Heroin 1.5 0.4 23.1
Cocaine 16.2 2.7 16.7
Alcohol 915 14.1 15.4
Cannabis 46.3 4.2 9.1

Although alcohol is most commonly used, transition from use to
dependence for alcohol is relatively low. In contrast, almost one
third of those who have ever smoked a cigarette and almost all
of those who have ever tried heroin have gone on to become
dependent. In contrast, while almost half of those surveyed
have tried cannabis, less than 10% of these have gone on to
become dependent. What this would suggest is that tobacco has
the greatest potential for dependence followed by heroin, then
cocaine and alcohol. Cannabis has the lowest ‘addictability’ of
all the drugs listed above.

However, the capture rate approach may be slightly misleading
in that it assumes that the people who have ever tried heroin



are the same as the people who have ever tried alcohol so that
the capture score is a property of the drug and not of the user.
Yet we know that being offered drugs in adolescence has been
associated with poor neighbourhoods (Crum et al, 1996), with
divorced parents (Grady et al, 1986) and with prior use of
alcohol or tobacco (Stenbacka et al, 1993). For this reason, the
frequency of the shift from experimentation to dependence
reflects not only the addictiveness of the drug but the
characteristics of those who are willing to experiment with it.

Yet the capture rate approach is a particularly promising method
for those who wish to study the longitudinal dangers associated
with a range of substances. Thus, there is no reason why this
approach should be restricted to the relationship between
experimenters and dependent users. An entire capture risk
chain could be, in principle, calculated in which the start point
is the first time the drug is offered to an individual, followed by
first use, then regular use, then dependent use, and so on.
Similarly, a capture equation could be made for first use to
particular forms of morbidity and mortality. This method would
permit an actuarial approach in which ‘hit rates’ could be
calculated for substance effects according to the requirements of
the policy makers.

General developmental issues & danger

The second implication of the capture rate approach is that it
suggests that drug dangers can be characterised as aspects of
drug-using careers. This approach, borrowed from criminology,
suggests that many young people will start using drugs and
committing crimes in the early teenage years, their use will peak
in late adolescence and generally decline through their early
twenties. Studies have shown that those convicted at an earlier
age (10-16 years) tended to be the most persistent offenders,
commit the most offences and have longer criminal careers
(Home Office Statistical Bulletin, 1987; Tracy and Kempf-
Leonard, 1996; Farrington and Maughan, 1999).

The developmental approach assumes that, across populations,
there are predictable patterns of deviant careers in which most
people will flirt with delinquent behaviours (such as drug use)
during adolescence, but will ‘grow out’ of these in early
adulthood. This will be true for all but around 5% of young
delinquents, who will develop long-term and serious problems
associated with their adolescent delinquency. In contrast, most
adolescents will go through a brief spell of independence-
assertion, called ‘adolescent-limited delinquency’, during which
they will reject the value system of their parents. This will lead
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to a period in which deviance is valued, petty crime committed,
where excessive drinking is commonplace and where
recreational drug use occurs. In general, early adulthood signals
the end of this period, with employment and marriage the most
frequent catalysts.

Thus, there is a danger period for two aspects of substance use
— initiation and escalation that are not independent of each
other. The developmental approach has generally involved a
consideration of ‘risk’ factors as the key determinants of harm
or danger. These include background characteristics such as
parental drug use and family income, anti-social personality,
low intelligence and other factors that may increase the risk of
all kinds of lifetime problems. On the other hand, there are also
contemporary-contextual factors that influence the decisions
made here and now about whether to use a drug. These may
include availability, opportunity, peer influence and
expectancies about what the drug will do. This distinction
allows us to incorporate both general factors that will shape
risk-taking behaviour across the life course with factors that will
determine the outcome of a particular risk situation.

General discussion

The first point to make here is that the dangerousness of an
individual substance is difficult to abstract from the context of
its use — a context that is likely to include the individual taking
the drug, their expectations and beliefs about the drug, the
society that defines these beliefs and the likelihood of sanctions
and the state of the individual at the time of consuming the
drug. This state will reflect not only predisposition (biological
and psychological) but other forms of substance use that have
been engaged in before or at the same time as the target drug.

The classification that has been provided in the central drug
tables has adopted a ceteris paribus assumption that is only
viable when making generalisations of this sort. These are only
of background utility to the practitioner who is faced with a real
user in a dangerous situation. However, this does not mean that
there is no benefit to taxonomies of this sort — they form the
basis on which actuarial calculations of the likelihood of
particular negative outcomes can be calculated. The
dangerousness of a drug cannot be generalised across all
situations — the criterion specified and the method of calculating
both the likelihood of and the extent of the negative outcome
clarified so that it is consistent with the objectives of the policy-
maker initiating the assessment of danger.



This is why the capture rate approach offers such a potentially
useful method of calculation. As it requires the clear
specification of the outcome (e.g. mortality rate) and the
delineation of the calculation criteria (e.g. as a proportion of all
problem users or lifetime users), the comparability between
populations and between substances is less evidently skewed.
Similarly, for the policy-maker attempting to assess the
adequacy of the statistical information available, it permits a
clear delineation of the gaps in the data necessary to make this
form of calculation.

A further point this raises is about the temporal aspect of
measurement. If it is accepted that the dangerousness of a drug
is not exclusively a function of the pharmacological properties
of the substance, then there are likely to be ephemeral factors
(such as availability and purity) that will influence the likelihood
of particular negative outcomes. The ability to measure shifts in
these danger outcomes is also crucial to understanding shifting
risk patterns, the efficacy of public health interventions and
changing patterns of drug use. To this end it is critical not only
that measures of dangerousness are maximised, it is also crucial
that they are obtained consistently across time.

Implications

Considerable work is required to provide an adequate answer
to some of the problems of assessment set out in this project —
some of which are epidemiological and some of which are
under-pinned by limitations in our current knowledge of the
ways in which drugs are used. However, there are some
intrinsic logical issues that prevent clear delineation of risks by
substance use:

a. factors related to the substance — in particular, the quantity
and purity of the drug consumed.

b. how this relates to factors in the consumer - their
physiological frame and state, their history of consumption
and consequences for tolerance, and psychological factors
including expectations and psycho-adaptation to the drug.
Individual factors will also be mediated by ‘career’ variables
including age and developmental state as well as other use
forms.

c. combination use — the concurrent or consecutive use of

several drugs both within and across drug classes provides an
enormous confounding effect on the prediction of effects.
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d. route of administration — while it is generally acknowledged
that use by injection carries the most immediate risk it should
not be assumed that other routes — smoking and swallowing
in particular — are without hazards.

What this implies is that the actuarial calculation of risk
associated with any given substance is a multi-faceted
assessment embedded within the typical use patterns and
circumstances commonly undertaken in particular societies.
This is partly a reflection on both societal and sub-cultural
beliefs and preferences, but will also be impacted upon by the
legal framework within which use occurs. Thus, there is a
fundamental dysjunction between the risks associated with
readily available legal drugs such as tobacco and alcohol, and
the illicit drugs, for which a criminal justice component is
inherent in the profiling of dangers. Thus, while swallowing
cocaine may be generally less harmful than its injection, this is
not the case for the cocaine dealer who swallows a package to
avoid criminal detection.

What has been outlined above is an attempt to provide a basic
matrix in which the more commonly occurring effects are
presented for the main psychoactive drugs along two
dimensions — acute versus chronic and physical versus psychos-
social. This is no more than an illustrative guide based on the
experiences and acquired knowledge of academics and
clinicians and is therefore biased in the direction of medical and
psychiatric effects. As with the Hall et al (1999) review, the
current project does not attempt to enumerate the positive
effects that may be associated with substance use, although it
readily acknowledges that part of the risk relates to this
reinforcing quality and the ‘functionality’ of much substance
use.

The guide provided, particularly in the tables, reflects a
summary of the published literature and the views of the key
informants, but each of these sources of information is restricted
by the limitations in our knowledge base. Perhaps the most
important of these is epidemiological in that, without baseline
levels of use reporting, we do not have adequate denominators
against which to assess the risk probabilities of adverse event
occurrence. There is considerable scope for building on this
work by improving our understanding of the ‘why’ questions at
a social, psychological and anthropological level, of developing
our clinical and physiological awareness of impact and of using
these factors as hazard predictors. However, this is a huge task
that assumes societal stasis and, for this reason, is unrealistic. It
iIs hoped that, within a relatively short period of time, our



research technologies and their assimilation within the broad
multi-disciplinary frame of addiction science will significantly
improve on the data presented here. This can never be a precise
science and individual variation will inevitably confound our
attempts at precision. This does not mean that the attempt is not
worthwhile and it is the bases of our approximations that will
decide the viability of such risk assessments.
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