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Abstract

Aims: The harms arising from psychoactive drug use are complex, and harm reduction strategies should be informed by a detailed understanding of
the extent and nature of that harm. Drug harm is also context specific, and so any comprehensive assessment of drug harm should be relevant to the
characteristics of the population in question. This study aimed to evaluate and rank drug harms within Aotearoa New Zealand using a multi-criteria
decision analysis (MCDA) framework, and to separately consider harm within the total population, and among youth.

Methods: Two facilitated workshops involved the separate ranking of harm for the total population, and then for youth aged 12-17, by two expert
panels. In the total population workshop, 23 drugs were scored against 17 harm criteria, and those criteria were then evaluated using a swing
weighting process. Scoring and weighting were subsequently updated during the youth-specific workshop. All results were recorded and analysed using
specialised MCDA software.

Results: When considering overall harm, the MCDA modelling results indicated that alcohol, methamphetamine and synthetic cannabinoids were the
most harmful to both the overall population and the youth, followed by tobacco in the total population. Alcohol remained the most harmful drug for
the total population when separately considering harm to those who use it, and harm to others.

Conclusions: The results provide detailed and context-specific insight into the harm associated with psychoactive drugs use within Aotearoa New
Zealand. The findings also demonstrate the value of separately considering harm for different countries, and for different population subgroups.
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The harms arising from the use of psychoactive drugs, including
legal drugs such as alcohol and tobacco, are complex and signifi-
cant. International drug markets are evolving rapidly, and the
emergence of new methods of distribution, in addition to the
introduction of novel psychoactive substances, has contributed to
the highest global drug supply on record (Bonomo et al., 2019;
United Nations Office on Drugs and Crime, 2022). In addition,
global alcohol use continues to be a significant source of harm and
is estimated to contribute to nearly 3 million deaths globally every
year (Griswold et al., 2018). Considering limitations in the ability
of supply-side interventions to curb these trends (Cunningham
et al., 2018; United Nations Office on Drugs and Crime, 2019),
there is a need to consider policy reform approaches that collec-
tively prioritise harm minimisation, and provide a balance of sup-
ply, demand and harm reduction interventions. For policies that
effectively reduce drug harm, however, it is crucial to first under-
stand the relative harm attributable to different drugs, and the pro-
file and distribution of those harms (Bonomo et al., 2019).

The overall harm arising from use of a drug depends upon
intrinsic factors such as its pharmacological and pharmacody-
namic properties (MacCoun and Reuter, 2001; Nutt et al., 2007)
and extrinsic factors including individual, social, cultural, politi-
cal and legal factors (Rhodes, 2009). Harms can be categorised as
those that impact on individuals who use a drug, and those which
impact upon others, such as families, communities or broader
society. There is a complex interrelationship between harms; for
example, drug-related convictions and other related harms tend to
further disadvantage vulnerable individuals and communities, and
the illegality of some drugs can add to any harms accruing from
merely using the drug (Fergusson et al., 2003; Katikireddi et al.,
2017). The relative impact of these harms is likely to vary from
one location to another due to variables such as use patterns, legal
frameworks and cultural values. Additionally, systematic data on
particular drugs or forms of harm are scarce, making it difficult to
consistently measure markers of harm (Crossin et al., 2022).

One way to manage this complexity is through the use of a
multi-criteria decision analysis (MCDA) approach (Phillips,
2017) applied in a Decision Conferencing setting (Phillips and
Bana e Costa, 2007). This group decision-making technique,
when applied to drug harm, utilises diverse panels of experts, who
collaborate to scale and weight predetermined harm criteria. This
method has also been used to assess drug policy options (Wilkins
et al., 2022). A previously developed MCDA drug harm frame-
work provides a robust method of comparing harms from differ-
ent drugs (Nutt et al., 2007) and considers harms to both
individuals and others. To date, MCDA has been used to rank drug
harms within the United Kingdom (Nutt et al., 2010), Australia
(Bonomo et al., 2019) and Europe (van Amsterdam et al., 2015b).
All these studies consistently ranked alcohol as the most harmful
drug, although also yielded somewhat different results for other
drugs, highlighting the importance of country- and region-specific
drug harm evaluations. These differing results are influenced by a
wide range of contextual factors, including drug availability, drug
prices, drug purity, use levels, differences in legal status and the
composition of the expert panels.

In Aotearoa New Zealand, legislation has been implemented
to control the availability and use of drugs, including by the
Misuse of Drugs Act 1975, and to regulate access to alcohol by
the Sale and Supply of Alcohol Act 2012. Despite these

measures, drugs continue to cause significant harm across
Aotearoa New Zealand (McFadden Consultancy, 2016;
McFadden et al., 2022). This harm is not evenly distributed
across the population and affects particular groups more than
others. Maori are the indigenous population of Aotearoa New
Zealand, making up approximately 17% of the overall popula-
tion, and have a notably younger age demographic than the
overall population (Statistics New Zealand, 2021). Maori tend
to be overrepresented in drug harm incidents, including adverse
events associated with synthetic cannabinoids (Robson et al.,
2021), higher rates of cannabis and methamphetamine use
(Marie et al., 2008), an elevated likelihood of arrest and convic-
tion for cannabis-related offences (Fergusson et al., 2003) and
disproportionate alcohol-related harm (Alcohol Healthwatch,
2023; Winter et al., 2019). These outcomes reflect cumulative
disadvantage for this group, arising as a result of colonisation,
and relating to inequities within the health and mental health
systems, discrimination, and poorer socio-economic outcomes
(New Zealand Ministry of Health, 2020; New Zealand Ministry
of Justice, 2021). The profile of drug harm is also likely to dif-
fer for adolescents due to factors such as potential interference
with education and employment, social norms relating to drug
use, and typical traits such as curiosity and sensation seeking
(Ball et al., 2022a; Brumback et al., 2021; Gubbels et al., 2019;
Nodora et al., 2014; Stautz and Cooper, 2013). In Aotearoa New
Zealand, adolescent use of alcohol, tobacco and cannabis
appears to have stabilised following a long period of decline;
however, binge drinking in adolescents remains high by inter-
national standards and this is associated with increased self-
reported harm (Ball et al., 2022a; Ball et al., 2022b). The lack
of accounting for these differences across population subgroups
is a limitation of previous MCDA drug harms ranking studies.
Taking a whole population approach averages harms across key
subgroups, which, in turn, prevents a more nuanced understand-
ing of harms in a given population, hindering the development
of tailored and effective harm-minimisation policies. Finally,
while drug harm MCDA studies have previously employed the
same criteria, it is important to consider whether it is appropri-
ate to use the same criteria cross-nationally.

This study used an MCDA method to consider drug harm in
the Aotearoa New Zealand context, with a modified set of crite-
ria. The study included two new harm criteria, and slightly
revised some of the existing criteria to better incorporate world-
views and values that are relevant to Maori, and to the Aotearoa
New Zealand sociocultural context as a whole. In addition to a
whole-population ranking, a separate ranking process was used
to specifically evaluate harm arising from drug use by adoles-
cents in Aotearoa New Zealand. This study aimed to quantify the
relative harms of drugs that are commonly used in Aotearoa New
Zealand, identify the profile of harms for these drugs, for both the
whole population and for adolescents, and identify areas where
intervention or policy change should be focused.

Methods

Ethics

This study was approved by the University of Otago human eth-
ics committee (D20/425).
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Study design

The study involved a MCDA method with a swing weighting
approach (Supplemental Material 1) used in a Decision
Conferencing setting (Phillips and Bana e Costa, 2007). This
involved a panel of experts from across Aotearoa New Zealand
collaborating to rank and weight the relative harms of different
drugs. The rankings were completed using a specific set of harm
criteria, which were based on the original 16 criteria developed
and used by Nutt and colleagues in their ranking of drug harms in
the United Kingdom (UK) (Nutt et al., 2010), with these criteria
either relating to harm experienced by individuals who use a given
drug, or by others. A scale extending from 0 to 100 points of ‘rela-
tive harm” was created for each criterion, enabling each of the
drug categories to be scored against each criterion relative to one
another. The drug category expected to provide the largest value
(most harm) on a given criteria is assigned the highest preference
score (usually 100) while the one providing the smallest value is
assigned the lowest preference score (for this study, a ‘no drugs’
baseline was assigned the lowest score of 0 for each of the crite-
ria). A weighting process was also used to produce a relative scale
for each criterion and meant that the value difference between 0
and 100 could differ for each scale, in a similar way that a Celsius
unit differs from a Fahrenheit unit. The ranking process is
described in the Workshops section, while a detailed explanation
of MCDA is provided in Supplement Material 1.

Expert panel

A panel of experts was selected to reflect a broad and diverse
range of knowledge and experience. To build this panel, a core
advisory group (RC, JB, LC, TP, SA, CW and MR) prepared an
initial list of possible panel members. Prospective panel mem-
bers were approached and invited to participate, and those who
agreed were sent an information sheet and consent form to
sign. In some cases, snowball recruitment was used to fill
remaining expertise gaps. A total of 23 panel members attended
the workshops. The expertise of this panel included emergency
medicine, law enforcement, addiction research, addiction
treatment, pharmacology, toxicology, Maori health and advo-
cacy, Pacific health, youth justice, harm reduction, clinical
psychology, peer support, criminology, drug markets and drug
policy. A number of panel members have lived experience of
drug harm and use, and all decisions about disclosure of this
were left to the individual panel members. From within this
panel, a youth-specific panel was also established and com-
prised eight individuals with specific knowledge pertaining to
drug harm among adolescents, encompassing areas such as
youth health and development, research, juvenile justice, drug
policy and youth mental health. The full panel and their exper-
tise are detailed in Table 1.

Additional criteria development

A key alteration for the Aotearoa New Zealand workshops
included the addition of two new harm criteria to the existing
criteria used by previous drug harm MCDA studies (Bonomo
etal., 2019; Nutt et al., 2010), which were developed to incor-
porate a Maori worldview. The development of these new

Table 1. Expert panel members and areas of expertise.

Name Sector/speciality Youth panel

Adam Pomerleau Emergency medicine,
toxicology
Research, public health

Law enforcement, police

Amanda Jones
Blair MacDonald

Chris Wilkins Research

Dwaine Faletanoai Pacific, youth health Yes

Fiona Hutton Criminology

Geoffrey Noller Harm reduction

Ian Lambie Clinical psychology, Yes
youth justice

Jane Sheridan Research Yes

Jason George Harm reduction

Joseph Boden Research Yes

Jude Ball Youth substance use Yes

Kali Mercier Policy, harm reduction,
advocacy

Lana Cleland

Marta Rychert
Nicki Jackson
Patricia Walsh

Research, youth support  Yes
Research Yes
Policy, advocacy

Social work, drug harm

to Maori

Pharmacy, harm reduc-

tion research

Rhys Ponton

Rose Crossin Policy, research

Simon Adamson Clinical psychology,

addiction

Susan Bagshaw Medicine, youth mental Yes
health

Suresh Muthukumaraswamy  Psychopharmacology

Tracey McIntosh Criminology, drug harm
to Maori

criteria began with an online survey promoted during an
online conference for Maori working in the drug sector. The
opportunity to complete the survey was offered to volunteers
who attended the conference, and to a targeted group of Maori
experts. The survey asked respondents to evaluate each of the
existing criteria (Nutt et al., 2010) and their relevance to
Maori, in addition to any changes that should be made to the
criteria, and gaps in terms of drug harm from a Maori world-
view perspective. The responses from this survey were then
collated and anonymised (RC and LC) before being assessed
by a Maori consultant (K Maynard) who used the feedback to
review the criteria and develop two new criteria: intergenera-
tional harm and non-physical/spiritual harm. These criteria
(detailed in Table 2) were further assessed and agreed upon by
Maori expert panel members, and the wording was then
checked by a facilitator (PS) to ensure that they fit within the
MCDA model. Although it is acknowledged that the drug
harms criteria initially developed in the UK are based on a
Western worldview, it was a priority to include criteria that
were broadly relevant to Maori while still enabling compari-
sons with drug harm MCDA work done in other countries.



Journal of Psychopharmacology 00(0)

Table 2. Harm criteria against which the drugs were ranked, separated by harm to those who use the drug, and harm to others.

Drug harm criteria

Definition

Harms to person who uses the drug
Drug-specific mortality

Drug-related mortality

Drug-specific damage

Drug-related damage

Dependence

Drug-specific and drug-related
impairment of mental functioning
Loss of tangibles

Loss of relationships
Non-physical/spiritual damage

Intrinsic lethality of the drug expressed as ratio of lethal dose and standard dose (for adults). Does
not include consideration of how difficult it might be to measure the dose.

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

Drug-specific damage to physical health - for example, cirrhosis, seizures, strokes, cardiomyopa-

thy, stomach ulcers (taking into account differences in help-seeking behaviour and existing health
inequalities). Includes the impacts from withdrawal.

Drug-related damage to physical health, including consequences of, for example, unwanted sexual
activities and self-harm/self-injury, blood-borne viruses, and emphysema.

The extent to which a drug creates a propensity to continue to use despite adverse consequences (ICD
10 or DSM 5). Includes consideration of how quick it is to become dependent compared to how dif-
ficult it is to stop once dependent.

Drug-specific and drug-related impairment of mental functioning, for example, amphetamine-induced
psychosis, ketamine intoxication. Including mood disorders, depression, anxiety. Not including the
intended intoxicating effect of the drug.

Extent of loss of tangible things (e.g. income, housing, job or employment position, educational
achievements or training opportunities, criminal record, imprisonment).

Extent of loss of relationship or connections with family/whanau, friends, social or community groups.
Extent to which the use of a drug negatively impacts on mana,! wehi,! tapu,! ihi,* mauri,! wairua,*
ahua/aura; lowers ihi rangaranga (energetic vibration) and increases vulnerability to wairua poke
(negative entities/demons). Also includes impacts on reputation, identity, potential (e.g. through
imprisonment or criminal conviction, reduced ability to fulfil cultural obligations).

Harms to others (harms arising per person using the drug)

Injury

Crime

Family adversities

Intergenerational

Extent to which the use of a drug increases the chance of injuries to others both directly and indirect-
ly-for examp violence (including family violence), traffic accident, foetal harm, drug waste, secondary
transmission of blood-borne viruses, injury associated with criminal activity related to supply. The
‘proximal’” harm.

Extent to which the use of a drug involves or leads to an increase in volume of crime (beyond the
use-of-drug act) or organised criminal activity directly or indirectly (at the population level, not the
individual level). This excludes violence in general (covered under ‘Injury’) but does include sexual
violence and exploitation.

Extent to which the use of a drug negatively impacts on family/whanau well-being - for example,
family/whanau? breakdown, economic well-being, emotional or spiritual wellbeing, future prospects of
children, child neglect or maltreatment.

Extent to which the use of a drug directly or indirectly impacts on future generations (e.g. mana of the
family/whanau, transmission of addictive behaviours, loss of knowledge and connection to whakapapa
(genealogy), tikanga (customs/way of doing things) and culture.

(Total harms to Aotearoa New Zealand and from drug use within Aotearoa New Zealand)

Community

Environmental damage

International damage

Economic cost

Extent to which the use of a drug creates decline in social cohesion, decline in the productiveness and
well-being of the community, and decline in the reputation of the community, increases associated
stigma and whakama (state of shame or embarrassment), or distorts the tikanga (customs/way of do-
ing things) and/or narratives of hapa (kinship group/subtribe)/iwi (large social units/tribe) or marae.?
Extent to which the use and production of a drug causes environmental damage locally and disregard
for kaitiakitanga (guardianship of the environment)-for example, toxic waste from amphetamine
factories, discarded needles.

Extent to which the use of a drug in Aotearoa New Zealand contributes to damage internationally, for
example, deforestation, destabilisation of countries, international crime, new markets.

Extent to which the use of a drug causes direct costs to Aotearoa New Zealand (e.g. health care,
police, prisons, social services, customs, insurance, crime) and indirect costs (e.g. loss of productivity,
absenteeism).

1These Maori concepts are aspects of the non-physical/spiritual dimension of a human being. A further explanation of these concepts can be found in the online MXori

dictionary (Moorfield, 2023b).

2Whanau (loosely translated as family) refers to immediate, extended and/or even distant kin relationships and is also used, sometimes, to capture close non-kin rela-

tionships (Moorfield, 2023a).

¥The marae is a symbol of tribal identity and solidarity’ (Barlow, 1991: p. 73) and a significant “focal point of any Maori community” (Pohatu, 2007: p. 6).
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Table 3. Drugs evaluated by the expert panel, adjusted from previous MCDA studies for relevance to the Aotearoa New Zealand context.

Drug name Definition and other names

Alcohol All ethanol for drinking including commercially prepared and ‘homebrew’ products.
ENDs/vapes Electronic Nicotine Delivery Systems (e-cigarettes containing nicotine).

Kava Preparation of sedative Piper methysticum.

Tobacco products
Amphetamine-type substances

Benzodiazepines
Cannabis
Cocaine

GHB and GBL
Hallucinogens

Illegal fentanyls (high potency
opioids)

Ketamine

MDMA (Ecstasy)
Methamphetamine
Nitrite-based inhalants

Nitrous oxide

Non-prescription opioids

Opioid substitution products

PIEDs
Prescription opioids

Solvents and fuels
Synthetic cannabinoids
Synthetic cathinones
No drugs

Includes cigarettes and other products containing tobacco.

Amphetamine (excluding crystalline methamphetamine, including tablets, powder, base/paste, liquid and
amphetamine sulphate).

Use of prescription benzodiazepines (positive allosteric modulators - GABA-A receptor, benzodiazepine
site), including diazepam or lorazepam, without a prescription or outside of prescribed use.

Limited to psychoactive forms (i.e. not purified CBD products). Includes illegal cannabis consumed for
medicinal reasons, but excludes prescribed medicinal cannabis.

Cocaine hydrochloride used by insufflation or injection. Excludes crack cocaine (use of this is very limited
in Aotearoa New Zealand).

Gamma hydroxybutyrate and gamma butyrolactone (in New Zealand, GHB and related substances may also
be known as ‘Fantasy’).

Lysergic acid diethylamide (LSD) and natural psychedelic products (including salvia, mushrooms, cactus,
etc.).

Fentanyl-based and fentanyl analogue opioids including fentanyl, carfentanil, acetyl fentanyl, furanyl
fentanyl (that are obtained illegally i.e. not by prescription).

Ketamine used without a prescription or outside of prescribed use.

Methylenedioxymethamphetamine.

Crystalline methamphetamine.

Inhaled nitrite-based drugs including amyl nitrite, isobutyl nitrite, isopentyl nitrite.

Inhaled nitrous oxide.

Opioids that are not obtained by prescription including heroin, morphine, ‘homebake” morphine (Bedford
et al., 1987).

Opioids used in opioid substitution therapies (including methadone or buprenorphine) without a prescrip-
tion or outside of prescribed use.

Performance and Image Enhancing Drugs (including anabolic steroids and growth hormones).
Prescription opioids including morphine, oxycodone and codeine without a prescription or outside of
prescribed use.

Fuel and solvent inhalation.

Synthetic cannabinoid receptor agonists e.g. spice, AMB-FUBINACA.

Including mephedrone.

Baseline measure.

Workshops

live using an MCDA software tool which then displayed the
results. Full details of this ranking process are provided in

The workshops took place in Wellington, Aotearoa New Zealand
in April 2022, with all experts meeting over two consecutive days
to rank overall drug harms in Aotearoa New Zealand. The youth-
specific panel, which involved eight experts from the overall
panel, then met for a third day to rank harms arising from drug
use by youth in Aotearoa New Zealand. The workshops were
facilitated by two decision conferencing specialists (PG and EP)
with extensive knowledge and expertise in facilitating MCDA
workshops, including those examining drug harms.

The group engaged in open and collaborative discussions to
reach a consensus on each of the ranking decisions. All drugs
(Table 3) were ranked against a given criterion before moving on
to the next. The process for ranking each of the criteria replicates
steps taken within the previous drug harm MCDA studies
(Bonomo et al., 2019; Nutt et al., 2010) — the group first dis-
cussed and agreed a rank order against the criterion, then agreed
on a ‘score’ between 0 (‘no harm”) and 100 points (the highest
ranked/most harmful drug). Scores and weights were captured

Supplemental Material 2.

The process was also informed by several assumptions, which
were outlined and discussed by the full panel beforehand. These
assumptions are listed below:

a) Harm to those who use the drug: refers to the effect of use
of a single person who typically uses that drug, and in
what was considered to be a typical way, and did not take
prevalence of use into account (this is in contrast to the
Australian drug harms ranking study, which subse-
quently adjusted results by prevalence of use) (Bonomo
etal., 2019).

b) Harm to others: refers to the effect of use of that drug on
people other than an individual who uses the drug, focus-
ing on groups such as families and wider communities.
Half of these criteria (injury, crime, family adversities
and intergenerational harm) considered only the harm
from a single, average person who uses the drug. The
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other half (community, environmental damage, interna-
tional damage and economic cost) considered the total
harm to others from the use of the drug in Aotearoa New
Zealand.

¢) Use of any drug has the potential to cause harm, but not
all drug use results in harm.

d) Harm may be acute or chronic and may affect the indi-
vidual or others.

e) The panel considered a ‘realistic middle ground’ with
harms that were most relevant for the majority of those
using a drug in Aotearoa New Zealand. This meant con-
sidering a scenario that was:

1. Not the worst case — every unfavourable context

2. Not the best case — no harm despite unfavourable
context

f) Harms were considered specifically for the drug under
consideration, that is,

1. Irrespective of any cutting agents, that is assuming
that many drugs will be ‘cut’ or diluted with differ-
ent substances, as these could not be systematically
accounted for in any reasonable manner.

2. Assuming the drug was actually the specified drug,
as opposed to another substance sold as a particular
drug despite being something different in reality.

g) Harm was considered within the context of the most
common method/route of administration within Aotearoa
New Zealand.

h) Harms associated with drug use were assessed without
balancing that harm against perceived benefits or moti-
vation for use.

i) Harms were assessed at the time of the workshops, and in
the policy context that was current at the time.

After the ranking and weighting process was complete for all the
drugs against the harm criteria, preliminary results were shown to
the panel. This step served to ensure that the final rankings dem-
onstrated face validity based on the discussions that took place
during the workshops, and to encourage discussions surrounding
whether any sensitivity analyses were required. If consensus
could not be reached on a final score or rank, multiple results
were recorded, and sensitivity testing was undertaken to deter-
mine the impacts of the difference.

On day 3, the youth expert panel met for the youth-specific
workshop. The results for the total population were used as the
starting point, with all scores and weightings reviewed and dis-
cussed. Scores and weights were changed ‘by exception’ to
account for a youth-specific context. ‘Youth’ was defined as
12—17 years of age, to reflect a higher-risk neurodevelopmental
and behavioural period, and an age where an individual cannot
legally purchase any of the listed (legal) drugs. It was assumed
that progressive harms from drug use that continued into adult-
hood, such as drug-related damage to physical health experi-
enced from continued use after the age of 17, would be excluded
from consideration as those would have already been captured
in the general/overall population MCDA results. All other
assumptions were the same as for the total population, includ-
ing that scoring and weighting was based on what would be
realistic or expected for the majority of youth using that drug.

Results

Overall population rankings

Results from the total population drug harm MCDA are shown
in Figure 1. The contributions of individual criteria after
weighting are shown in Figure 2. Alcohol was ranked as the
most harmful drug overall (weighted preference value of
88 points) and remained the most harmful when separately
considering harm to those who use it, and to others. High
scores on many different criteria were observed for alcohol,
with high rankings across half of the harm criteria (the two
highest contributing criteria were drug-related mortality and
community damage). Methamphetamine was ranked as the sec-
ond most harmful drug overall (71 points), ranking third most
harmful when only considering harm to those who use it, and
second most harmful when considering only harms to others.
Some of the highest contributions to this score were from rat-
ings for family adversities, in addition to community damage.
Synthetic cannabinoids were ranked as third most harmful
overall (50 points); however, when considering only harm to
those who use synthetic cannabinoids, drugs in this category
were ranked much higher (second most harmful) than they
were for harm to others (fifth most harmful). Tobacco was
ranked as fourth most harmful overall (49 points) and featured
high ratings in both harm to self and harm to others categories.
In particular, drug-related mortality was the highest-ranked
criterion in the harm to self category for tobacco, while inter-
generational harm was the highest-ranked criterion in the
harm to others- category. All of the opioid categories were
clustered together in the overall rankings, and this remained
consistent when separately considering each of the two broad
harm categories (i.e. harm to self and harm to others). Overall
weighted preference value numbers also indicated no differ-
ence, or minimal differences, between the opioid groups in
terms of overall harm and harm within the two broad harm
categories (harm to self and harm to others). Opioids were fol-
lowed by cannabis which was ranked ninth and evaluated as
causing more harm to others than to oneself, with intergenera-
tional harm and community harm being the two highest ranked
criteria for this drug. Nitrous oxide was consistently ranked as
the least harmful overall and within the two broad harm cate-
gories. Additionally, kava, ENDs/vapes, hallucinogens and
nitrite inhalants tended to cluster at the lower end of overall
rankings.

During the scoring process for the drug-related damage cri-
terion, the panel discussed whether the initial decision to score
cocaine at 15 was too low. It was agreed that a higher score of
45 would be tested; however, this ultimately made no discern-
ible difference to the overall ranking. This also indicated that
the scoring results were robust to such changes. Following the
weighting process for all drugs, some members of the panel
reflected that the assessment of tobacco for drug-related mor-
tality was too low at 100, comparative to other drugs, and sug-
gested an alternative score of 140. It was agreed to sensitivity
test this result as consensus could not be reached at the time.
This change moved tobacco from fourth to third in the ranking.
The impact of this sensitivity analysis upon the overall results
is depicted in Supplemental Material 3.
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Figure 1. Drugs in order of their overall harm scores for the Aotearoa New Zealand population, showing contributions from harms experienced by
those who use the drug and harm experienced by others. The cumulative weighted preference values (sum of all weighted scores for all the criteria
of harm to those who use the drugs, and all the criteria of harm to others) for each drug are shown above each bar. Previous drug harm MCDA

studies did not present drugs in order of decreasing overall harm.
MCDA: multi-criteria decision analysis.
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Figure 2. Drugs in order of their overall harm scores for the Aotearoa New Zealand population, showing individual criterion contributions after
weighting. The cumulative preference values (sum of weighted contribution for each criterion) for each drug are shown above each bar. Previous

drug harm MCDA studies did not present drugs in order of decreasing overall harm.
MCDA: multi-criteria decision analysis.
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Figure 3. Drugs in order of their overall harm scores for Aotearoa New Zealand youth, showing contributions from harms experienced by those who
use the drug and harm experienced by others. The cumulative weighted preference values (sum of all weighted scores for all the criteria of harm
to users, and all the criteria of harm to others) for each drug are shown above each bar. Previous drug harm MCDA studies did not present drugs in

order of decreasing overall harm.
MCDA: multi-criteria decision analysis.

Youth-specific rankings

The results from the youth-specific rankings are included in
Figure 3, broken down by harm to youth who use the drugs, and
to others. Figure 4 also shows the full, weighted breakdown of
the youth harm scores across each of the harm categories. As
with rankings for the overall population, alcohol was again
ranked highest for overall harm in the youth category (76 points),
with more of the attributable harm being experienced by others.
In contrast, alcohol was ranked fourth most harmful when con-
sidering only harm to youth who used it (harm to self). For
overall harm in this group, alcohol was followed by metham-
phetamine (73 points), which also ranked second when consid-
ering each of the broad harm categories. Synthetic cannabinoids
were rated third most harmful to youth overall (61 points) and
as more harmful to oneself than to others; when considering
only harms to youth who use these drugs, synthetic cannabi-
noids were evaluated as most harmful. Solvents and fuels were
ranked as fourth most harmful overall for youth (55 points) and
also ranked as more harmful to those that used them, compared
with harm to others. Cannabis was rated as sixth most harmful
overall for youth and was evaluated as more harmful to oneself
than to others, which is in contrast to the total population rat-
ings. Within the broader harm to self-criterion for cannabis,
drug-related mortality (e.g. cannabis-related road deaths) was
rated as most harmful. Nitrous oxide, hallucinogens and kava
were ranked as the three least harmful drugs overall, and this

was consistent when considering harm to youth who used these
drugs, and to others.

Overall population and youth-specific harm
comparisons

When considering the contribution of individual harm criteria to
overall harm scores, differences were observed between the total
population and youth. For instance, family adversities had a
higher contribution to harm for the total population, and drug-
related damage tended to account for more harm in youth (e.g.
unwanted sexual activity, accidents to the person using the drug).
Cannabis was evaluated as more harmful to youth, ranking sixth
for youth, compared with ninth for the overall population. Youth
ratings for cannabis were higher in the broader harms to self-
category, with larger contributions from criteria such as impair-
ment in function and drug-related mortality (e.g. due to the
outcomes of cannabis-related motor vehicle accidents where
impairment is a contributing or causal factor, and higher weight-
ing of youth drug-related mortality). In contrast, tobacco was
rated lower for youth, when compared with its ranking in the
whole population, largely because the youth panel did not con-
sider harms accrued over the lifetime. Solvents and fuels were
also ranked much higher in the youth MCDA, and this ranking
was particularly high when considering harm only to the youth
that use these substances. Similar to the overall population harm
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Figure 4. Drugs in order of their overall harm scores for Aotearoa New Zealand youth, showing individual criterion contributions after weighting.
The cumulative preference values (sum of weighted contribution for each criterion) for each drug are shown above each bar. Previous drug harm

MCDA studies did not present drugs in order of decreasing overall harm.
MCDA: multi-criteria decision analysis.

rankings, the opioid groups mostly clustered together in the
youth-specific rankings. However, though many substance cate-
gories had a similar position in rankings for youth and for the
overall population, for youth there were much smaller differ-
ences in the number of points between the drug ranked as most
harmful (alcohol) and the following eight most harmful drugs.
Lastly, while rankings for ENDs and vapes were still relatively
low in the youth workshops, they were ranked as higher in this
population due to patterns of heavy use by individuals and the
impact of high nicotine exposure.

Discussion

This study involved the ranking and weighting of harms from a
wide range of drugs used in Aotearoa New Zealand, with an
expert panel employing an established MCDA methodology. In
addition to ranking drug harms for the overall population, we
also undertook a separate process focused specifically on drug
harm among Aotearoa New Zealand youth aged 12—17years.
This is, to the best of our knowledge, the first drug harms ranking
study specific to youth. The study also modified existing criteria
and included two new harm criteria to more closely reflect an
Aotearoa New Zealand cultural view.

Consistent with drug harm MCDA findings for the United
Kingdom (UK), European Union (EU) and Australia (Bonomo

etal., 2019; Nutt et al., 2010; van Amsterdam et al., 2015b), alcohol
was ranked as the most harmful drug in the overall population work-
shops, and in the youth-specific workshop in Aotearoa New Zealand.
The issue of alcohol misuse in New Zealand is widespread, where an
estimated 19% of adults, and 33% of Maori adults, drink to hazard-
ous levels (New Zealand Ministry of Health, 2022). Many experts
argue that current alcohol policy and regulations in Aotearoa New
Zealand are insufficient to curb these harms and their inequitable
distribution, with the annual cost of alcohol harm estimated as $7 bil-
lion (Nana, 2018). When only considering harms to self, alcohol was
ranked lower in the youth MCDA, with the panel discussion focus-
sing on an ‘average user’ of alcohol in youth, and reflecting on cur-
rent consumption patterns (Fleming et al., 2020). Despite this
‘average user’ approach, it is also important to note that binge drink-
ing among this group remains high when compared with other coun-
tries, reflecting the relative ease at which youth can access alcohol
(Fleming et al., 2020). To meaningfully reduce alcohol-related harm
in New Zealand, it is important to consider the major recommenda-
tions made by the New Zealand Law Commission in 2010, which
are well supported by international evidence: increasing the price of
alcohol via excise tax; eliminating alcohol advertising and sponsor-
ship; reducing the density and opening hours of alcohol outlets; and
increasing the age of purchase from 18 to 20 (New Zealand Law
Commission, 2010). A minimum unit pricing scheme is also recom-
mended, with this strategy having demonstrated efficacy in several
countries (Franco, 2015; Hydes et al., 2019). Furthermore, with
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regard to inequity of harm, alcohol law and policies must also
address the ongoing impacts of colonisation and the broader social
determinants of health, as well as enable Maori to lead and define the
way forward for them in the alcohol space.

Methamphetamine was ranked as second most harmful in the
overall population and youth workshops, which reflected its sig-
nificant adverse impacts upon those who use it and their com-
munities. This high ranking was at odds with findings from the
EU and UK rankings, but consistent with those of the Australian
drug harms ranking study. As with Australia, Aotearoa New
Zealand has a comparatively high prevalence of methampheta-
mine use by international standards, with use being overrepre-
sented in areas of socio-economic deprivation, among males, and
among Maori (Bax, 2021; Price et al., 2021). In contrast, Europe
has lower rates of methamphetamine use, with use being largely
limited to specific countries and regions (Bonomo et al., 2019).
However, one key difference between the Australian and
Aotearoa New Zealand MCDA findings was that the harm to oth-
ers arising from methamphetamine use was significantly higher
in Aotearoa New Zealand. In the overall population ranking,
methamphetamine received high scores on harm to others criteria
including family adversities, intergenerational harm and commu-
nity harm. Factors that contributed to the high ranking of meth-
amphetamine included its deleterious effects upon physical and
mental health, high potency and associated risk of dependence,
impacts on cognitive function, contribution to acquisitive and
violent crime, stigmatisation, and impact upon communities
(Barr et al., 2006; Boden et al., 2023; Darke et al., 2008; Deen
et al., 2021; Foulds et al., 2020; McKetin et al., 2020; Potvin
et al., 2018). Taken together, these findings indicate that metham-
phetamine use is a significant social and community issue in
Aotearoa New Zealand. Several approaches have recently been
recommended to address this harm, including the expansion of an
existing social well-being intervention, health-harm reduction
measures, and increased treatment and support for those who use
methamphetamine (Yasbek et al., 2022).

For both the total population and youth, synthetic cannabinoids
were rated as third most harmful overall, and as more harmful than
cannabis. While improved drug checking and surveillance systems
will assist in mitigating the harms associated with the rapidly
evolving supply of high potency synthetic cannabinoids (Peacock
et al., 2019), these drugs are likely to have ongoing appeal due to
their low price, high strength and ability to avoid detection in drug
tests. Thus, ongoing review of synthetic cannabinoid harm reduc-
tion measures and policy settings will be necessary. In Aotearoa
New Zealand, the Psychoactive Substances Act was put in place to
regulate and to assess and potentially approve new psychoactive
substances including synthetic cannabinoids for legal sales
(Rychert and Wilkins, 2018a; Rychert and Wilkins, 2018b); how-
ever, no psychoactive products have been approved under this
framework. When considering only harms to the individual, syn-
thetic cannabinoids and methamphetamine were ranked almost
equally as being most harmful to youth who use these drugs, due to
factors such as impacts on education, death from overdoses, and
the impact of losing close relationships and support systems as an
adolescent. It is also notable that cannabis was rated as being sig-
nificantly more harmful to youth who use these drugs, relative to
other drugs, than to the overall population. This difference reflects
issues such as the negative psychosocial impact of early onset can-
nabis use in particular (Fergusson et al., 2002).

The harm scores for opioid drugs were lower than those seen
in Australia, with the opioid drug groups ranking fifth or lower
for the overall Aotearoa New Zealand population, compared to
heroin and fentanyls in Australia that ranked third and fourth,
respectively. Fentanyl was first detected as a contaminant in the
Aotearoa New Zealand illicit drug market in February 2018
(Know Your Stuff, 2018); however, it is important to note that our
workshops occurred prior to further detections of local use of
powdered fentanyl (Heikell, 2022). Although prevalence was not
considered in these workshops, the previous lack of use meant
that expert knowledge on local fentanyl-related harms was lim-
ited. While the mortality risks of fentanyl were widely under-
stood by the panel members, very limited local data may have
meant that some local fentanyl-related harms, such as community
damage, were less salient for our expert panel. It is essential to be
prepared for these high-potency opioids increasing in the local
drug market, and therefore, investment in harm reduction needs
to be proactive (Ponton and George, 2020). This should include
overdose prevention measures such as supervised injecting facili-
ties and take-home naloxone programmes, both of which have
extensive evidence of efficacy in reducing harm (Monds et al.,
2022; Levengood et al., 2021; Tse et al., 2022). Given that
Aotearoa New Zealand’s drug market may change, integrated
and responsive systems for rapid surveillance, and engagement
with affected communities is vital.

When comparing rankings from the youth and overall popu-
lation MCDA results, several differences were apparent. The
family adversity criterion was evaluated as being less significant
in the youth panel than the population panel. Although drug use
by young people can result in significant family adversity,
including worry and conflict between family members, there
were several additional features of this criterion which were
more relevant to the wider population. For instance, drug use by
adolescents was identified as less likely to result in issues such
as child maltreatment, loss of family income due to job loss or
drug purchase, or separation of families due to drug-related
imprisonment. Another key difference was seen for drug-related
damage, which tended to make up a higher proportion of overall
harm scores in the youth workshops, relative to the overall
workshops. For youth, ratings for this criterion were elevated at
times due to issues such as associations between the use of some
drugs and self-harm (Bresin and Mekawi, 2022), and the higher
risk of self-harm among young people (Klonsky, 2007). In terms
of the rankings for specific drugs, a large difference was
observed for solvents and fuels, which were ranked fourth most
harmful for youth, compared with tenth for the overall popula-
tion. In addition to potentially causing pronounced and lasting
cognitive impairment following chronic use (Dingwall and
Cairney, 2011; Manikandan and Balasubramanian, 2020), sol-
vents and fuels are more commonly used by youth who are
already vulnerable, including those from lower socio-economic
backgrounds and more troubled families (Dinwiddie, 1994;
Kurtzman et al., 2001). For these individuals, impacts on neuro-
logical and physiological functioning may further limit opportu-
nities such as educational attainment and associated career
pathways (Real et al., 2021; Manikandan and Balasubramanian,
2020). Given these unique findings for youth, and their ability to
inform specific drug harm strategies for this group, future drug
harm studies should also consider the value of separately rank-
ing harm for younger individuals.
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The impact upon families and communities was pronounced
for many of the drugs, including alcohol, methamphetamine,
tobacco, synthetic cannabinoids and different opioid drugs.
These harms encompass issues such as child abuse and neglect,
problems with emotional development for children, intimate
partner violence and foetal alcohol spectrum disorder (Kelley
et al., 2010; Wells, 2009). In many cases, the continued purchase
of drugs can result in debt, unemployment and risks to housing,
while imprisonment due to drug-related crimes can lead to sepa-
ration of families and loss of employment opportunities. Issues
such as these may perpetuate a cycle of intergenerational harm,
whether through increased likelihood of drug misuse among
younger generations, loss of connection to family/whanau, or
through associated adverse psychosocial outcomes. Higher rates
of drug use can also lead to stigmatisation of particular communi-
ties in which drug use occurs, while internalised stigma may lead
to further harm within these groups (Can and Tanriverdi, 2015).
The findings also highlighted the relevance of the two new crite-
ria of intergenerational harm (harm to others) and non-physical/
spiritual harm (harm to self) in capturing drug-related harm in
Aotearoa New Zealand. For many drugs, these two criteria made
up a large portion of the overall harm from a given drug. For
instance, in both the youth and overall results, intergenerational
harm represented one of the highest criterion contributions for
several drugs, including alcohol, methamphetamine, cannabis,
and tobacco. Findings from these two new criteria highlighted
additional ways that many drugs can harm others and perpetuate
existing difficulties arising from drug use. Considering their util-
ity in measuring additional forms of harm, future drug harms
MCDA studies may similarly choose to include these criteria in
their decision matrices.

For many drugs, current policy responses contributed to
higher ratings on specific criteria, with one example being crimi-
nalisation due to drug possession and use. Therefore, for drugs
such as cannabis, the higher harm scores are largely a function of
current drug policy settings. For those affected by drug misuse,
prosecution for possession acts as an additional stressor while
reducing future opportunities. Maori are disproportionally
affected by criminalisation of people who use drugs; although
Maori make up 17% of the population of Aotearoa New Zealand,
48% of those convicted of drug possession are Maori, demon-
strating clearly that drug laws are being enforced in a racially
biased manner (New Zealand Drug Foundation, 2022; Statistics
New Zealand, 2021). Our recommendation is that a review of
Aotearoa New Zealand’s drug policy is needed, which considers
a health-based approach to managing drug use and structural
determinants of drug harm, including any negative effects of the
current prohibition-based drug policy. Drug-related harms and
existing strategies to prevent drug availability and use also tend
to impact the most vulnerable populations. Therefore, imple-
menting evidence-based harm reduction measures, in addition to
focusing on population-level risk factors, such as socio-economic
deprivation, may be a more effective way of reducing drug-
related harm (Holland et al., 2022).

These findings should be considered with a number of limita-
tions in mind, some of which have been previously described in
relation to the MCDA method used to rank drug harms (Nutt
et al., 2010; van Amsterdam et al., 2015a; van Amsterdam et al.,
2015b). Firstly, experts can only draw on available knowledge
and resources, which are incomplete and limited for some drug

types. For instance, for some drugs that are novel or have a lower
prevalence of use within Aotearoa New Zealand, there may be
incomplete data on some kinds of harm (e.g. social harms). It is
possible that higher-profile harms or more prevalent drugs had
more salience for the expert panel; the process relies on best-
available knowledge at a given point in time. For instance, as
data on ENDs/vapes are currently limited, it is possible that the
ratings for this category may differ markedly in a future drug
harms ranking for Aotearoa New Zealand. The process was also
conducted under time pressure, meaning that decisions had to be
made fairly quickly and relied heavily upon the knowledge of
panel members at the time. Group decisions are inherently sus-
ceptible to social biases, and it is possible that these sources of
bias influenced the evaluations, although these were perhaps lim-
ited by the facilitation process. Another potential source of bias
involved the use of the overall population data as a starting point
for the youth MCDA, as opposed to starting the process anew.
However, this was the most practical option at the time and was
also beneficial in that most youth panel members gained valuable
insights during the overall population workshop. We aimed to
include a wide range of expertise, but it is also likely there
remained knowledge gaps that may have influenced the out-
comes of the ranking exercise. For example, had there been more
panel members working in areas such as opioid substitution ther-
apy services and pain clinics, scores for the opioid categories
may have been higher. Similarly, the inclusion of more first
responders, such as ambulance personnel, could have increased
the diversity of expertise within the panel. We did not adjust our
harm to user scores by prevalence of use, which was a decision
made in part because of incomplete prevalence data. Although
the concept of an ‘average’ individual who uses a drug was dif-
ficult to apply at times, the investigators believed that this was
the best way of avoiding a ‘worst case’ evaluation of drug harm,
or only considering the harms in terms of rare outcomes that are
not experienced by the majority of individuals who use them.
Additionally, while a set of assumptions was established for the
ranking process, discussion at times strayed away from those
assumptions; nonetheless, the panel and facilitators were usually
quick to reiterate those assumptions and steer the discussion
accordingly.

Our findings highlight the importance of separately consider-
ing harms to young people but also have two relevant limitations.
First, expert panel members needed to be at least 18 years of age
due to the ethical approval for this study, meaning the workshops
could not directly include the perspectives of anyone aged 12—
17years. Second, an adult construct of harm was used for these
workshops, in part to facilitate comparison of results, but it is
likely that drug harm is conceptualised and experienced differ-
ently by young people. Due to this, young people may place more
weight on different criteria, or may identify types of harm which
are not well described in the current criteria. Understanding this
will be the focus of a future research project as the perspectives
of young people are particularly important in guiding prevention
and early intervention policy and strategies. Lastly, we note that
we have not yet undertaken this process for Maori, who, as noted
previously, are disproportionately subject to drug policy harms
(arrest/conviction). A further step in this research will be for a
Maori expert panel, which has been established, to later meet and
specifically examine drug harms for Maori. The outcomes from
this component of the research will be presented separately.
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A broad range of harms are associated with psychoactive drug
use, though the extent and nature of those harms is difficult to
quantify. This study is the first local drug harms ranking study
using an MCDA approach to evaluate and rank the harm arising
from drugs used within Aotearoa New Zealand. It should be
acknowledged that not all people who use drugs experience harm
(NZ Drug Foundation; United Nations Office on Drugs and
Crime, 2022). However, drugs are nonetheless associated with
considerable harm for many people, and an understanding of that
harm should be used to prevent or otherwise minimise the impact
upon those individuals. These local results can be used to inform
drug policy, funding decisions, treatment and education, and,
ultimately, to reduce harm and associated inequities.
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