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That $150 Pack of Cigarettes

My print column this week looks at studies that measure the toll of unhealthy practices in terms
that any accountant could appreciate. These studies — of crime, cigarettes, alcohol and illegal
drugs — assess these social ills’ costs in dollar terms, seeking to make them understandable to
the public and also to ease comparison of competing spending priorities. Want to know whether
it’s worth investing in crime-fighting or drug-quitting programs? Look at how much money can
be saved — in medical and judicial-system costs, lost productivity and social breakdown — by
preventing crime or reducing drug use.

Sometimes these numbers then are reduced to a more manageable amount — say, dollars per
pack of cigarette smoked, as a recent Spanish study examined. “What you get is quite a big
number from these kinds of exercises,” said Daniel Hugh Chisholm, a health economist in the
World Health Organisation’s department of Health System Financing. “Then there’s a tendency
to express that in something more tangible to Joe Public.”

However, researchers must overcome a number of tricky hurdles to calculate costs accurately.

For one thing, economists don’t agree that all these costs are equally, well, costly. Consider
money spent on treatment of crime victims. “The way an economist would think of this is, if
those doctors weren’t needed to operate on crime victims, their efforts could be used for other
productive ends,” said RAND economist Paul Heaton. However, spending might not shift to
elsewhere in the health-care system; it might instead shift to, say, some imported good. Ted
Miller, an economist at Pacific Institute for Research and Evaluation says, “The U.S. economy is
better off if you spend $5,000 at a U.S. hospital than if you spend $5,000 on a diamond ring,
where the diamond comes from South Africa.”

Finding good within spending on societal ills may sound perverse, but it’s fair game when such
problems are reduced to dollar figures. Similarly, economists note that a true cost-benefit
analysis would take into account that users of harmful drugs often derive some good from them
— for some smokers, in the form of anxiety reduction.

Massachusetts Institute of Technology economist Jeffrey Harris objects to a related notion, that
prolonging the lifespan of, say, would-be smokers, might incur other health-care costs down the
road as they succumb to other disease. “If we’re going to count the offsetting costs resulting
from improved longevity in the case of smoking, then why shouldn’t we compute the same
offsets when we assess the benefits of any public health preventive strategy?” Harris asked.
“Should we calculate the same offsetting costs when evaluating the benefits of influenza or
pneumonia vaccines, antihypertensive drugs, or breast cancer research? I think not.”

On the other side of the ledger, these calculations often incorporate the value of a year of life,
another troubling calculation. For one thing, this value often is derived from, say, how much
people would pay for security measures to avoid murder, or would need to be paid to take on a
risky job. Such measures depend on prevailing wages, making a life appear more valuable in
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wealthier countries with higher wages. So some researchers prefer to work in a different
measure, of quality-adjusted or disability-adjusted life years saved or lost.

The problem is, those aren’t helpful when comparing the benefits of spending to stem these ills
with other, competing potential spending projects whose potential benefits are measured in
dollars, not life-years saved. “You need something that is a meaningful metric to policymakers,”
said Rosalie Pacula, a senior RAND economist. “Dollars is the only common metric that works
at that point.”

But it’s unclear whether a year of life is worth the same to everyone, even within the same
economy. Some economists apply to a discount to a year of life saved at age 70, compared to one
saved at age 40. “When you’re young, that makes sense,” said John Britton, director of the U.K.
Centre for Tobacco Control Studies at the University of Nottingham. “When you approach 70, it
makes less sense.”

It might also appear that users of dangerous substances are demonstrating by their use that they
value a year of life less than nonusers. However, a recent study from Spain found the opposite
effect for smokers — many of whom got hooked on tobacco when they were too young to be
expected to make rational decisions about their health, as Kenneth Warner, dean of the
University of Michigan’s school of public health, pointed out.

Sometimes the costs include lots of expenses borne by individuals, rather than the government
agencies and health-care companies that will decide whether to increase spending to stem these
problems. Jeffrey Fellows, an investigator at Kaiser Permanente Northwest’s Center for Health
Research, focuses on savings to his employer when assessing smoking-prevention programs.
(They still come out as good investments.)

For his study of the harms of 20 drugs, David Nutt, a professor of neuropsychopharmacology at
Imperial College in London, didn’t assign a price tag, but did put all drugs on one scale. He did
so by convening experts to rate the drugs on 16 criteria, then weighting and tallying the scores.
Miller skeptically described this as “a group of people in his circle making judgmental ratings
and then judgmentally adding them up.”

“The scores are subjective scores, based on fact sheets and information of the experts,” said Jan
van Amsterdam of the Netherlands National Institute for Public Health. “No hard figures
underlie the score.”

Nutt acknowledged there was some subjectivity, but said he used an established method for
compiling expert opinion, and added that he plans to take the process further in the future,
perhaps by including an assessment of concurrent use of multiple drugs.

“I’m not going to let it go away,” Nutt said. “We’ll keep banging that drum.”

The challenges in estimating cost of tobacco and other harmful products shouldn’t halt the
exercise, said David Sweanor, a Canadian law professor and tobacco expert. “There’s a tendency
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of many people to say it’s too complicated to put together, so we won’t assign a value to it,
Sweanor said. “But that means they have assigned a value to it: zero, which we all know it isn’t.”
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Matt DeLisi, an ISU associate professor of sociology and director of the criminal justice program, led a team of five
lowa State graduate students on the study of 654 convicted murderers calculating the cost to society of the five most
serious crimes. Photo by Bob Elbert, ISU News Service (Download print quality photo)
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ISU team calculates societal costs of five major crimes; finds murder
at $17.25 million

AMES, lowa -- Murder takes an obvious toll on society in terms of the loss of human life, but
what does it actually cost each time there's a murder? It's about $17.25 million according a recent
study by an lowa State University sociologist.

Matt DelLisi, an ISU associate professor of sociology and director of the criminal justice
program, led a team of five lowa State graduate students on the study of 654 convicted and
incarcerated murderers. Expanding upon earlier monetization estimates, they calculated the costs
of five crimes -- murder, rape, armed robbery, aggravated assault and burglary -- in terms of the
victim costs, criminal justice system costs, lost productivity estimates for both the victim and the
criminal, and estimates on the public's resulting willingness to pay to prevent future violence.

"The person who invented this is Mark Cohen (a professor of economics, ethics and corporate
social responsibility at Vanderbilt University), and he published an article back in 1998 that was
called 'The Monetary Value of Saving a High-Risk Youth,™ said DeLisi, who has published
several books and journal articles on delinquency and criminals. "He's the one that pioneered this
monetization approach where we can say, "What do offenders cost over time?'

"And I've done some analysis in recent years along with Cohen and other researchers that
incorporates this new wrinkle, which is this willingness to pay estimates," he continued. "And
what we find is that the public is remarkably balanced in terms of crime control. We aren't shy
about punishing people, but we are also very humanistic and want to prevent crime and
rehabilitate offenders. Even if society is very hard on crime, or are crime-control oriented, it
seems we'd rather pay money up front than let it all unfold and pay for it later.”

lowa State sociology graduate students Anna Kosloski, Molly Sween, Emily Hachmeister, Matt
Moore and Alan Drury joined DeLisi on the study. Their paper, titled "Murder by numbers:
monetary costs imposed by a sample of homicide offenders," was published in the August 2010
edition of The Journal of Forensic Psychiatry & Psychology.

Data from 2003 study of homicide offenders

The study uses data from one of DeLisi's previous studies (2003) on 654 convicted and
incarcerated homicide offenders in eight states -- Arkansas, Florida, Georgia, North Carolina,
New Jersey, Ohio, Oklahoma and Texas. In addition to the per murder cost ($17,252, 656), the
researchers calculated that the most violent offenders singly produced costs greater than $150
million.

"That each murder costs more than $17.25 million still does not convey the true costs imposed
by homicide offenders in the current sample,” the authors wrote. "Since the mean homicide
conviction was more than one, the average murderer in these analyses actually imposed costs
approaching $24 million. For the offender who murdered nine victims, the total murder-specific
costs were $155,457,083!"



The ISU researchers also calculated costs of rape ($448,532), armed robbery ($335,733),
aggravated assault ($145,379) and burglary ($41,288).

While research attaching cost estimates to heinous crimes may appear may appear a bit cold in
nature, DeLisi says it's actually conducted with prevention in mind.

"This area of research has really been run with prevention researchers,” he said. "That's because
what they find is that even if a prevention program is very expensive -- and most of them are
actually shockingly inexpensive -- they're still more cost effective than allowing these careers to
unfold.”

Evidence for both sides of the political fence on crime

DeLisi sees the expensive monetary costs associated with incarcerating murderers supporting
both sides of the political fence when it comes to crime.

"I think that the left and the right are both right and wrong on crime,” he said. "Where the right
maybe has to bend is in acknowledging the benefits of prevention. It's simply more humanistic
and it's just smarter to invest up front, and the costs are so much smaller than allowing it to
unfold.

"On the flip side, conservatives are absolutely correct in noting how bad some offenders are," he
continued. "And here's where liberals generally aren't as strong in admitting how bad these
offenders are. They really are [bad], and when you can bring out costs that show this, you can
really see it."

DeLisi was also one of seven researchers who authored a recent study that explored a topic
related to early delinquency. Their study, "Psychiatric Correlates of Bullying in the United
States: Findings from a National Sample,” was published in the September 2010 Psychiatric
Quarterly.
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Real Price of Each Pack of Cigarettes Is Nearly $150, Spanish Study
Finds

ScienceDaily (Oct. 7, 2010) — Researchers from the Polytechnic University of Cartagena
(UPCT) estimate that each pack of cigarettes really costs €107 for men and €75 for women,
when premature death is taken into account. These figures confirm previous studies, and are of
key importance in the cost-benefit analysis of smoking-prevention policies.

"One of the conclusions of the article is that the price one pays for each pack of cigarettes at a
newsstand is only a very small price of the true price that smokers pay for their habit," says
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Angel Lopez Nicolas, co-author of the study that has been published in the Revista Espafiola de
Salud Publica and a researcher at the UPCT.

"Given that tobacco consumption raises the risk of death in comparison with non-smokers, it can
be assigned a premature death cost for people who do smoke," the researcher explains.

According to the study, the average cost of a pack of cigarettes is not in fact €3-4, but €107 for
male smokers and €75 for female smokers.

The study questions the axiom of classic economics on "consumer sovereignty,” saying that
those who smoke do not do so because the pleasure of smoking is greater than its cost, but rather
because of the addictive power of nicotine and their failure to understand its true cost.

In order to determine the mortality cost associated with tobacco consumption in Spain, the
experts used the so-called Vale of a Statistical Life (VSL), in other words the amount that people
are prepared to pay in order to reduce their risk of death. The VSL estimates the average price to
be €2.91 million. "For smokers this is €3.78 million," Lopez Nicolas explains.

"But one must not confuse the cost of premature death with the cost of healthcare. The cost of
premature death is borne by the smokers themselves," Lopez points out.

The team also handled the information on workers in the European Community Household Panel
(ECHP) for the 1996-2001 period, and the results of the Ministry of Labour and Immigration
Survey on Occupational Accidents.

Understanding the costs helps to prevent smoking

"The estimated cost of premature death from a pack of cigarettes is a key element in the cost-
benefit analysis of policies designed to prevent and control smoking," the researchers say.

In this sense, the study indicates that the taxes and smoking restrictions imposed in public places
strengthen smokers' self-control mechanisms. According to the study, "smoking prevention and
control policies could generate considerable social benefits, since the wellbeing losses associated
with tobacco consumption are much greater than suggested by the external costs."”

"Despite the law on healthcare measures to combat smoking having come into effect in 2006,
more can still be done in Spain on measures to control tobacco consumption,” the experts
conclude.

Editor's Note: This article is not intended to provide medical advice, diagnosis or treatment.
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Drug harms in the UK: a multicriteria decision analysis

Prof David J Nutt FMedSci a Ef &4, Leslie A King PhD b, Lawrence D Phillips PhD c, on behalf
of the Independent Scientific Committee on Drugs

Summary

Background

Proper assessment of the harms caused by the misuse of drugs can inform policy makers in
health, policing, and social care. We aimed to apply multicriteria decision analysis (MCDA)
modelling to a range of drug harms in the UK.

Methods

Members of the Independent Scientific Committee on Drugs, including two invited specialists,
met in a 1-day interactive workshop to score 20 drugs on 16 criteria: nine related to the harms
that a drug produces in the individual and seven to the harms to others. Drugs were scored out of
100 points, and the criteria were weighted to indicate their relative importance.

Findings
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MCDA modelling showed that heroin, crack cocaine, and metamfetamine were the most harmful
drugs to individuals (part scores 34, 37, and 32, respectively), whereas alcohol, heroin, and crack
cocaine were the most harmful to others (46, 21, and 17, respectively). Overall, alcohol was the
most harmful drug (overall harm score 72), with heroin (55) and crack cocaine (54) in second
and third places.

Interpretation

These findings lend support to previous work assessing drug harms, and show how the improved
scoring and weighting approach of MCDA increases the differentiation between the most and
least harmful drugs. However, the findings correlate poorly with present UK drug classification,
which is not based simply on considerations of harm.

Funding
Centre for Crime and Justice Studies (UK).

Introduction

Drugs including alcohol and tobacco products are a major cause of harms to individuals and
society. For this reason, some drugs are scheduled under the United Nations 1961 Single
Convention on Narcotic Drugs and the 1971 Convention on Psychotropic Substances. These
controls are represented in UK domestic legislation by the 1971 Misuse of Drugs Act (as
amended). Other drugs, notably alcohol and tobacco, are regulated by taxation, sales, and
restrictions on the age of purchase. Newly available drugs such as mephedrone (4-
methylmethcathinone) have recently been made illegal in the UK on the basis of concerns about
their harms, and the law on other drugs, particularly cannabis, has been toughened because of
similar concerns.

To provide better guidance to policy makers in health, policing, and social care, the harms that
drugs cause need to be properly assessed. This task is not easy because of the wide range of ways
in which drugs can cause harm. An attempt to do this assessment engaged experts to score each
drug according to nine criteria of harm, ranging from the intrinsic harms of the drugs to social
and health-care costs.1 This analysis provoked major interest and public debate, although it
raised concerns about the choice of the nine criteria and the absence of any differential weighting
of them.2

To rectify these drawbacks we undertook a review of drug harms with the multicriteria decision
analysis (MCDA) approach.3 This technology has been used successfully to lend support to
decision makers facing complex issues characterised by many, conflicting objectives—eg,
appraisal of policies for disposal of nuclear waste.4 In June, 2010, we developed the multicriteria
model during a decision conference,5 which is a facilitated workshop attended by key players,
experts, and specialists who work together to create the model and provide the data and judgment
inputs.

Methods

Study design
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The analysis was undertaken in a two-stage process. The choice of harm criteria was made
during a special meeting in 2009 of the UK Advisory Council on the Misuse of Drugs (ACMD),
which was convened for this purpose. At this meeting, from first principles and with the MCDA
approach, members identified 16 harm criteria (figure 1). Nine relate to the harms that a drug
produces in the individual and seven to the harms to others both in the UK and overseas. These
harms are clustered into five subgroups representing physical, psychological, and social harms.
The extent of individual harm is shown by the criteria listed as to users, whereas most criteria
listed as to others take account indirectly of the numbers of users. An ACMD report explains the

process of developing this model.6
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Evaluation criteria organised by harms to users and harms to others, and clustered under
physical, psychological, and social effects

In June, 2010, a meeting under the auspices of the Independent Scientific Committee on Drugs
(ISCD)—a new organisation of drug experts independent of government interference—was
convened to develop the MCDA model and assess scores for 20 representative drugs that are
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relevant to the UK and which span the range of potential harms and extent of use. The expert
group was formed from the ISCD expert committee plus two external experts with specialist
knowledge of legal highs (webappendix). Their experience was extensive, spanning both
personal and social aspects of drug harm, and many had substantial research expertise in
addiction. All provided independent advice and no conflicts of interest were declared. The
meeting's facilitator was an independent specialist in decision analysis modelling. He applied
methods and techniques that enable groups to work effectively as a team, enhancing their
capability to perform,7 thereby improving the accuracy of individual judgments. The group
scored each drug on each harm criterion in an open discussion and then assessed the relative
importance of the criteria within each cluster and across clusters. They also reviewed the criteria
and the definitions developed by the ACMD. This method resulted in a common unit of harm
across all the criteria, from which a new analysis of relative drugs harms was achieved. Very
slight revisions of the definitions were adopted, and panel 1 shows the final version.

Panel 1

Evaluation criteria and their definitions

Drug-specific mortality

Intrinsic lethality of the drug expressed as ratio of lethal dose and standard dose (for adults)
Drug-related mortality

The extent to which life is shortened by the use of the drug (excludes drug-specific mortality)—
eg, road traffic accidents, lung cancers, HIV, suicide

Drug-specific damage

Drug-specific damage to physical health—eg, cirrhosis, seizures, strokes, cardiomyopathy,
stomach ulcers

Drug-related damage

Drug-related damage to physical health, including consequences of, for example, sexual
unwanted activities and self-harm, blood-borne viruses, emphysema, and damage from cutting
agents

Dependence

The extent to which a drug creates a propensity or urge to continue to use despite adverse
consequences (ICD 10 or DSM 1V)

Drug-specific impairment of mental functioning

Drug-specific impairment of mental functioning—eg, amfetamine-induced psychosis, ketamine
intoxication

Drug-related impairment of mental functioning

Drug-related impairment of mental functioning—eg, mood disorders secondary to drug-user's
lifestyle or drug use

Loss of tangibles

Extent of loss of tangible things (eg, income, housing, job, educational achievements, criminal
record, imprisonment)

Loss of relationships

Extent of loss of relationship with family and friends

Injury

Extent to which the use of a drug increases the chance of injuries to others both directly and
indirectly—eg, violence (including domestic violence), traffic accident, fetal harm, drug waste,
secondary transmission of blood-borne viruses

Crime
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Extent to which the use of a drug involves or leads to an increase in volume of acquisitive crime
(beyond the use-of-drug act) directly or indirectly (at the population level, not the individual
level)

Environmental damage

Extent to which the use and production of a drug causes environmental damage locally—eg,
toxic waste from amfetamine factories, discarded needles

Family adversities

Extent to which the use of a drug causes family adversities—eg, family breakdown, economic
wellbeing, emotional wellbeing, future prospects of children, child neglect

International damage

Extent to which the use of a drug in the UK contributes to damage internationally—eg,
deforestation, destabilisation of countries, international crime, new markets

Economic cost

Extent to which the use of a drug causes direct costs to the country (eg, health care, police,
prisons, social services, customs, insurance, crime) and indirect costs (eg, loss of productivity,
absenteeism)

Community

Extent to which the use of a drug creates decline in social cohesion and decline in the reputation
of the community

ICD 10=International Classification of Diseases, tenth revision. DSM IV=Diagnostic and
Statistical Manual of Mental Disorders, fourth revision.

Scoring of the drugs on the criteria

Drugs were scored with points out of 100, with 100 assigned to the most harmful drug on a
specific criterion. Zero indicated no harm. Weighting subsequently compares the drugs that
scored 100 across all the criteria, thereby expressing the judgment that some drugs scoring 100
are more harmful than others.

In scaling of the drugs, care is needed to ensure that each successive point on the scale represents
equal increments of harm. Thus, if a drug is scored at 50, then it should be half as harmful as the
drug that scored 100. Because zero represents no harm, this scale can be regarded as a ratio scale,
which helps with interpretation of weighted averages of several scales. The group scored the
drugs on all the criteria during the decision conference.

Consistency checking is an essential part of proper scoring, since it helps to minimise bias in the
scores and encourages realism in scoring. Even more important is the discussion of the group,
since scores are often changed from those originally suggested as participants share their
different experiences and revise their views. Both during scoring and after all drugs have been
scored on a criterion, it is important to look at the relativities of the scores to see whether there
are any obvious discrepancies.

Weighting of the criteria

Some criteria are more important expressions of harm than are others. More precision is needed,
within the context of MCDA, to enable the assessment of weights on the criteria. To ensure that
assessed weights are meaningful, the concept of swing weighting is applied. The purpose of
weighting in MCDA is to ensure that the units of harm on the different preference scales are



equivalent, thus enabling weighted scores to be compared and combined across the criteria.
Weights are, essentially, scale factors.

MCDA distinguishes between facts and value judgments about the facts. On the one hand, harm
expresses a level of damage. Value, on the other hand, indicates how much that level of damage
matters in a particular context. Because context can affect assessments of value, one set of
criterion weights for a particular context might not be satisfactory for decision making in another
context. It follows then, that two stages have to be considered. First, the added harm going from
no harm to the level of harm represented by a score of 100 should be considered—ie, a
straightforward assessment of a difference in harm. The next step is to think about how much
that difference in harm matters in a specific context. The question posed to the group in
comparing the swing in harm from 0 to 100 on one scale with the swing from 0 to 100 on another
scale was: “How big is the difference in harm and how much do you care about that difference?”
During the decision conference participants assessed weights within each cluster of criteria. The
criterion within a cluster judged to be associated with the largest swing weight was assigned an
arbitrary score of 100. Then, each swing on the remaining criteria in the cluster was judged by
the group compared with the 100 score, in terms of a ratio. For example, in the cluster of four
criteria under the category physical harm to users, the swing weight for drug-related mortality
was judged to be the largest difference of the four, so it was given a weight of 100. The group
judged the next largest swing in harm to be in drug-specific mortality, which was 80% as great as
for drug-related mortality, so it was given a weight of 80. Thus, the computer multiplied the
scores for all the drugs on the drug-related mortality scale by 0-8, with the result that the
weighted harm of heroin on this scale became 80 as compared with heroin's score of 100 on
drug-specific mortality. Next, the 100-weighted swings in each cluster were compared with each
other, with the most harmful drug on the most harmful criterion to users compared with the most
harmful drug on the most harmful criterion to others. The result of assessing these weights was
that the units of harm on all scales were equated. A final normalisation preserved the ratios of all
weights, but ensured that the weights on the criteria summed to 1-0. The weighting process
enabled harm scores to be combined within any grouping simply by adding their weighted
scores. Dodgson and colleagues3 provide further guidance on swing weighting. Scores and
weights were input to the Hiview computer program, which calculated the weighted scores,
provided displays of the results, and enabled sensitivity analyses to be done.

Role of the funding source

The sponsor of the study had no role in study design, data collection, data analysis, data
interpretation, or writing of the report. All authors had full access to all the data in the study, and
had final responsibility for the decision to submit for publication.

Results

Figure 1 shows the 16 identified harm criteria. Figure 2 shows the total harm score for all the
drugs and the part-score contributions to the total from the subgroups of harms to users and
harms to others. The most harmful drugs to users were heroin (part score 34), crack cocaine (37),
and metamfetamine (32), whereas the most harmful to others were alcohol (46), crack cocaine
(17), and heroin (21). When the two part-scores were combined, alcohol was the most harmful
drug followed by heroin and crack cocaine (figure 2).
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Overall harm score

Figure 2 Full-size image (67K) Download to PowerPoint

Drugs ordered by their overall harm scores, showing the separate contributions to the overall
scores of harms to users and harm to others

The weights after normalisation (0—2100) are shown in the key (cumulative in the sense of the
sum of all the normalised weights for all the criteria to users, 46; and for all the criteria to others,
54). CW=cumulative weight. GHB=y hydroxybutyric acid. LSD=lysergic acid diethylamide.
Another instructive display is to look at the results separately for harm to users and to others, but
in a two-dimensional graph so that the relative contribution to these two types of harm can be
seen clearly (figure 3). The most harmful drug to others was alcohol by a wide margin, whereas
the most harmful drug to users was crack cocaine followed closely by heroin. Metamfetamine
was next most harmful to users, but it was of little comparative harm to others. All the remaining
drugs were less harmful either to users or to others, or both, than were alcohol, heroin, and crack
cocaine (figure 3). Because this display shows the two axes before weighting, a score on one
cannot be compared with a score on the other, without knowing their relative scale constants.
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Figure 3 Full-size image (41K) Download to PowerPoint

Drugs shown for their harm to users and harm to others

LSD=lysergic acid diethylamide. GHB=y hydroxybutyric acid.

Figure 4 shows the contributions that the part scores make on each criterion to the total score of
each drug. Alcohol, with an overall score of 72, was judged to be most harmful, followed by
heroin at 55, then crack cocaine with a score of 54. Only eight drugs scored, overall, 20 points or
more. Drug-specific mortality was a substantial contributor to five of the drugs (alcohol, heroin,
y hydroxybutyric acid [GHB], methadone, and butane), whereas economic cost contributed
heavily to alcohol, heroin, tobacco, and cannabis.
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Overall weighted scores for each of the drugs

The coloured bars indicate the part scores for each of the criteria. The key shows the normalised
weight for each criterion. A higher weight indicates a larger difference between the most harmful
drug on the criterion and no harm. CW=cumulative weight. GHB=y hydroxybutyric acid.
LSD=lysergic acid diethylamide.

Discussion

The results from this MCDA analysis show the harms of a range of drugs in the UK. Our
findings lend support to the conclusions of the earlier nine-criteria analysis undertaken by UK
expertsl and the output of the Dutch addiction medicine expert group.8 The Pearson correlation
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coefficient between Nutt and colleagues' 2007 studyl and the new analysis presented here for the
15 drugs common to both studies is 0-70. One reason for a less-than-perfect correlation is that
the scores from Nutt and colleagues' previous study were based on four-point ratings (O=no risk,
1=some risk, 2=moderate risk, and 3=extreme risk). The ISCD scoring process was based on 0—
100 ratio scales, so they contain more information than the ratings do.

Throughout Nutt and colleagues' 2007 paper, harm and risk are used interchangeably, but in the
ISCD work, risk was not considered because it is susceptible to varying interpretations. For
example, the British Medical Association defines risk as the probability that something
unpleasant will happen.9 Thus, assessors from Nutt and colleagues’ 2007 work might have
interpreted their rating task differently from the scoring task of the ISCD experts. Furthermore,
in Nutt and co-workers' 2007 study, ratings were simply averaged across the nine criteria (called
parameters in the report), three each for physical harm, dependence, and social harms, whereas
differential weights were applied to the criteria in this ISCD study, as is shown in the key of
figure 4. Despite these many differences between the two studies, there is some degree of linear
association between both sets of data.

The correlations between the Dutch addiction medicine expert group2 and ISCD results are
higher: 0-80 for individual total scores and 0-84 for population total scores. As with Nutt and
colleagues' 2007 study, the Dutch experts applied four-point rating scales to 19 drugs. However,
they used five criteria: acute toxicity, chronic toxicity, addictive potency, social harm at
individual level, and social harm at population level. Simple averages produced two overall
mean harm ratings, one each for individuals and for populations. The probable explanation for
the greater correlation between the ISCD and Dutch data lies in the greater relative ranges of the
overall results than in Nutt and co-workers' 2007 study. The highest and lowest overall harm
scores in the ISCD study are 72 for alcohol and 5 for mushrooms, which is a ratio of about 14:1;
whereas in Nutt and colleagues' study it was a ratio of just over 3:1, from 2-5 for heroin to 0-8
for khat. The highest and lowest scores for the Dutch individual ratings were 2-63 for crack
cocaine and 0-40 for mushrooms, which is a ratio of 6-6:1; and for the population ratings 2-41
for crack cocaine and 0-31 for mushrooms, which is a ratio of 7-8:1. The ratio scaling in the
ISCD study spanned a wider range, making the three most harmful drugs—alcohol, heroin, and
crack cocaine—much more harmful relative to the other drugs than can be expressed with rating
scales, so that additional information stretched the scatterplot in one dimension, making it seem
more linear. Additionally, because the Dutch scale attributes only a quarter of the scores to social
factors, whereas in the ISCD scoring these factors comprise nearly half of the scores (seven of 16
criteria), drugs such as alcohol which have a major effect will rank more highly in the ISCD
analysis, with tobacco ranked lower because its harms are mainly personal.

The correlations between the ISCD overall scores and the present classification of drugs based
on revisions to the UK Misuse of Drugs Act (1971) is 0-04, showing that there is effectively no
relation. The ISCD scores lend support to the widely accepted view10, 11 that alcohol is an
extremely harmful drug, both to users and society; it scored fourth on harms to users and top for
harms to society, making it the most harmful drug overall. Even in terms of toxic effects alone,
Gablel2 has shown that, on the basis of a safety ratio, alcohol is more lethal than many illicit
drugs, such as cannabis, lysergic acid diethylamide (LSD), and mushrooms.

The MCDA process provides a powerful means to deal with complex issues that drug misuse
presents. The expert panel's scores within one criterion can be to some extent validated by
reference to published work. For example, we compared the 12 substances in common between
this study and those in Gable's study,12 who for 20 substances identified a safety ratio—the ratio
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of an acute lethal dose to the dose commonly used for non-medical purposes. The log10 of that
ratio shows a correlation of 0-66 with the ISCD scores on the criterion drug-specific mortality,
providing some evidence of validity of the ISCD input scores.

We also investigated drug-specific mortality estimates in studies of human beings.13 These
estimates show a strong correlation with the group input scores: the mean fatality statistics from
2003 to 2007 for five substances (heroin, cocaine, amfetamines, MDMA/ecstasy, and cannabis)
show correlations with the ISCD lethality scores of 0-98 and 0-99, for which the substances
recorded on the death certificates were among other mentions or sole mentions, respectively.

A comparison of the ICSD experts' ratings on the dependence criterion with lifetime dependence
reported in the US survey by Anthony and co-workers14 showed a correlation of 0-95 for the
five drugs—tobacco, alcohol, cannabis, cocaine, and heroin—that were investigated in both
studies, showing the validity of the MCDA input scores for those substances.

Drug-specific and drug-related harms for some drugs can be estimated from health data and other
data that show alcohol, heroin, and crack cocaine as having much larger effects than other
drugs.15 Social harms are harder to ascertain, although estimates based on road traffic and other
accidents at home, drug-related violence,16 and costs to economies in provider countries (eg,
Colombia, Afghanistan, and Mexico)17 have been estimated. Police records lend support to the
effect of drug dealing on communities and of alcohol-related crime.18 However, data are not
available for many of the criteria, so the expert group approach is the best we can provide. The
many high correlations (of our overall results with those of the Dutch addiction medicine expert
group, and of some of our input scores with objective data) provide some evidence of the validity
of our results.

The issue of the weightings is crucial since they affect the overall scores. The weighting process
is necessarily based on judgment, so it is best done by a group of experts working to consensus.
Although the assessed weights can be made public, they cannot be cross-validated with objective
data. However, the effect of varying the weightings can be explored in the computer program
through sensitivity analysis. For example, we noted that it would be necessary to increase the
weight on drug-specific mortality or on drug-related mortality by more than 15 of 100 points
before heroin displaced alcohol in first position of overall harm. A similarly large change in the
weight on drug-specific damage would be needed, from about 4% to slightly more than 70%, for
tobacco to displace alcohol at first position. And an increase in the weight on harm to users from
46% to nearly 70% would be necessary for crack cocaine to achieve the overall most harmful
position. Extensive sensitivity analyses on the weights showed that this model is very stable;
large changes, or combinations of modest changes, are needed to drive substantial shifts in the
overall rankings of the drugs. Future work will explore these weightings with use of other
groups—mboth expert panels and those from the general public.

Limitations of this approach include the fact that we scored only harms. All drugs have some
benefits to the user, at least initially, otherwise they would not be used, but this effect might
attenuate over time with tolerance and withdrawal. Some drugs such as alcohol and tobacco have
commercial benefits to society in terms of providing work and tax, which to some extent offset
the harms and, although less easy to measure, is also true of production and dealing in illegal
drugs.19 Many of the harms of drugs are affected by their availability and legal status, which
varies across countries, so our results are not necessarily applicable to countries with very
different legal and cultural attitudes to drugs. Ideally, a model needs to distinguish between the
harms resulting directly from drug use and those resulting from the control system for that drug.
Furthermore, they do not relate to drugs when used for prescription purposes. Other issues to
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explore further include building into the model an assessment of polydrug use, and the effect of
different routes of ingestion, patterns of use, and context.20 Finally, we should note that a low
score in our assessment does not mean the drug is not harmful, since all drugs can be harmful
under specific circumstances.

In conclusion, we have used MCDA to analyse the harms of a range of drugs in relation to the
UK (panel 2). Our findings lend support to previous work in the UK and the Netherlands,
confirming that the present drug classification systems have little relation to the evidence of
harm. They also accord with the conclusions of previous expert reports1l, 18 that aggressively
targeting alcohol harms is a valid and necessary public health strategy.

Panel 2

Research in context

Systematic review

We analysed the data obtained from a multicriteria decision analysis (MCDA) conference on
drug harms. The harms were assessed according to a new set of 16 criteria developed by the
Advisory Council on the Misuse of Drugs (the UK Government committee on drug misuse). A
panel of drug-harm experts was convened to establish scores for 20 representative drugs that are
relevant to the UK and which span the range of potential harms and extent of use. Participants
scored the relative harms of each drug on each of 16 criteria, and then assessed criterion weights
to ensure that units of harm were equivalent across all criteria. Calculation of weighted scores
provided a composite score on two dimensions, harm to the individual and harm to society, and
an overall weighted harm score.

Interpretation

These findings lend support to earlier work from both UK and Dutch expert committees on
assessment of drug harms, and show how the improved scoring and weighting approach of
MCDA increases the differentiation between the most and least harmful drugs. On the basis of
these data it is clear that the present UK drug classification system is not simply based on
considerations of harm.
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