
































CURRICULUM VITAE 
 
NAME:  David John NUTT       DATE OF BIRTH:  16 April 1951 
 
NATIONALITY:  British       MARITAL STATUS: Married    Four children 
 
PRESENT POSITION: 
The Edmond J Safra Chair in Neuropsychopharmacology 
Head Centre for Neuropsychopharmacology  
Division of Brain Sciences  
Dept of Medicine  
Imperial College London 
Burlington‐Danes Building  
Hammersmith Hospital 
Du Cane Rd 
London 
W12 0NN 
d.nutt@imperial.ac.uk 
PA Margaret Collett;   m.collett@imperial.ac.uk 
Phone +44 207 5947047 
Mobile +447590250428 
Fax + 442075946548 
 
Overview 
David is currently the Edmund J Safra Professor of Neuropsychopharmacology and Head of the 
Centre for Neuropsychopharmacology in the Division of Brain Science, Dept of Medicine, 
Hammersmith Hospital, Imperial College London. He is also visiting professor at the Open University 
in the UK and Maastricht University in the Netherlands. 
 
After 11+ entry to Bristol Grammar he won an Open Scholarship to Downing College Cambridge, then 
completed  his  clinical  training  at  Guy's  Hospital  London.  After  a  period  in  neurology  to MRCP  he 
moved to Oxford to a research position in psychiatry at the MRC Clinical Pharmacology Unit where he 
obtained his DM.  On completing his psychiatric training in Oxford, he continued there as a lecturer 
and  then  later as a Wellcome Senior Fellow  in psychiatry. He then spent  two years as Chief of  the 
Section of Clinical Science in the National Institute of Alcohol Abuse and Alcoholism in NIH, Bethesda, 
USA. He returned to England in 1988 to set up the Psychopharmacology Unit in Bristol University, an 
interdisciplinary research grouping spanning the departments of Psychiatry and Pharmacology before 
moving  to  Imperial  College  London  in  December  2008  where  he  leads  a  similar  group  with  a 
particular focus on brain imaging especially PET.   
 
He  is  currently  President  of  the  European  Brain  Council  and  Chair  of  the  Independent  Scientific 
Committee on Drugs (ISCD) and Past‐President of the British Neuroscience Association. In addition he 
is  a  Fellow  of  the  Royal  Colleges  of  Physicians,  of  Psychiatrists  and  of  the  Academy  of  Medical 
Sciences. He  is also  the UK Director of  the European Certificate and Masters  in Affective Disorders 
Courses  and  a  member  of  the  International  Centre  for  Science  in  Drug  Policy.  He  has  edited  the 
Journal of Psychopharmacology for over fifteen years and acts as the psychiatry drugs advisor to the 
British National Formulary. He has published over 400 original research papers, a similar number of 
reviews and books chapters, eight government reports on drugs and 27 books including one for the 
general public Drugs without the hot air, which won the Transmission book prize in 2014. 
 
Previously he has been member and Chair of the Advisory Committee on the Misuse of Drugs (ACMD 
–  1998‐2009),  President  of  the  British  Association  of  Psychopharmacology  (BAP),  President  of  the 

kyle.telfer
Typewritten Text
"A"



European College of Neuropsychopharmacology (ECNP), member of the HEFCE/NHS Senior Lecturer 
Selection Panel and member of the MRC Neuroscience Board.  Other previous national contributions 
include serving as the medical expert on the Independent Inquiry into the Misuse of Drugs Act (2000 
Runciman report), and membership of the Committee on Safety of Medicines, the Committee on NHS 
drugs and the Ministry of Defence Science Advisory Board.  He was the clinical scientific lead on the 
2004/5 UK Government Foresight initiative “Brain science, addiction and drugs” that provided a 25‐
year  vision  for  this  area  of  science  and  public  policy  and  in  2006  he  was  Director  of  Bristol 
Neuroscience.   
 
He broadcasts widely  to  the general public both on  radio and television; highlights  include being a 
subject  for  The  Life  Scientific  on  BBC  radio  4,  several  BBC  Horizon  programs  and  the  Channel  4 
documentary Ecstasy‐live. Additionally is much in demand for public affairs programs on therapeutic 
as well as  illicit drugs, their harms and their classification. His also  lecturers widely to the public as 
well  as  to  the  scientific  and  medical  communities;  for  instance  has  presented  three  time  at  the 
Cheltenham  Science  Festival  and  several  times  for  Café  Scientifiques.    In  2010  The  Times  Eureka 
science magazine voted him one of the 100 most  important figures  in British Science, and the only 
psychiatrist in the list and in 2013 he was awarded the John Maddox Prize from Nature/Sense about 
Science.  
 
 
Career Overview 
 
SCHOOL:  Bristol Grammar School 
 
UNIVERSITY: 
1969 ‐ 1972 Downing College, Cambridge ‐ Open Scholarship 
1972 ‐ 1975 Guy's Hospital, London 
 
QUALIFICATIONS: 
1972      BA (Cantab)  
1975      MB BChir (Cantab) 
1977      MRCP (London) 
1981      MA, MB, BChir (Oxon) (by Incorporation). 
1982      DM (Oxon)  
1983      MRCPsych (UK) 
1994      FRCPsych (UK)  
2002      FMedSci 
2002       FRCP 
 
GENERAL MEDICAL COUNCIL REGISTRATION 2251774 
 
POSITIONS HELD 
1969      Technician, Dr A Rogers, Physiology Dept, Bristol University 
1975      House Physician, Guy's Hospital 
1976      House Surgeon, Royal Sussex County Hospital, Brighton 
1976      Senior House Officer, Dermatology, Guy's Hospital 
1977      Senior House Officer, Neurology, St. Mary's Hospital, Paddington 
1978      Senior House Officer, Psychiatry, Guy's Hospital 
1978‐1982    Clinical  Scientist  in  the  MRC  Unit  of  Clinical  Pharmacology,  Radcliffe  Infirmary, 

Oxford (Professor D G Grahame‐Smith). 
1982‐1983    Registrar in Psychiatry on the Oxford Rotational Training Scheme. 



1983‐1985    Lecturer in Psychiatry, University of Oxford, attached to the Psychopharmacology 
Research Unit, Littlemore Hospital, Oxford. 

1985‐1986    Wellcome Senior Fellow  in Clinical Science; University Department of Psychiatry, 
Warneford Hospital, Oxford.  Honorary Consultant Psychiatrist. 

1986‐1988    Fogarty Visiting Scientist NIH and Chief of the Section of Clinical Science, National 
Institute on Alcohol Abuse and Alcoholism, Bethesda, Maryland. 

1988‐date    Director, Psychopharmacology Unit, University of Bristol; Senior Research Fellow 
in Pharmacology and  in Mental Health; Honorary Consultant Psychiatrist, United 
Bristol Healthcare Trust.   

1994       Professor of Psychopharmacology, University of Bristol 
1996‐1997    Head, Division of Psychiatry, University of Bristol 
1997‐2003    Head of Department of Clinical Medicine 
2000‐2003    Dean of Clinical Medicine and Dentistry 
2003‐ 2008    Head of the Department of  Community Based Medicine 
2008‐ date    Edmond J Safra Chair of Neuropsychopharmacology Imperial College London and 

Head of the Centre for Neuropsychopharmacology Hammersmith Hospital  
 
AWARDS  & PRIZES 
1969‐1975    Saunders Open Scholarship 
1969‐1975    Christchurch & Bushmills Scholarships 
1971      Badminton "Blue" 
1972      JCR President Downing College 
1972‐1975    Clinical Prizes:  First Clinical Prize 
      Guys Hospital:  Gillespie Prize in Psychiatry 
            Gilbert Prize in Rheumatology 
            Dermatology Prize 
            Beany Prize in Pathology 
1972‐1975    University "Purple" and Captain of Badminton, London University 
1975      Mental Health  Trust  Essay Competition:  "The  Significance of  Life Changes  in  the 

Development of Illness" 
1984      Royal College of Psychiatrists Research Prize, Proxime Accessit: "The experimental 

pharmacology of anxiety: New concepts of benzodiazepine receptor function" 
2009      Daily Telegraph Briton of the year – top 25  
2009       2nd (to Banksy) as Bristolian of the year 
2010       69th place in The Times list of 100 most influential figures in UK science  
2013       Winner the John Maddox prize for Standing up for Science  
2014       The Transmission prize for science communication 
2015      The BNA John Wolstencroft lecturer 
 
COLLEGE APPOINTMENT 
1983‐1988    Research Fellow in Medical Sciences, Corpus Christi College, Oxford 
 
LEARNED SOCIETIES  by examination or election 
  Royal College of Physicians 
  Royal College of Psychiatrists 
  British Association for Psychopharmacology – Past President  ‐ 2000‐2002 (BAP) 
  European College of Neuro‐Psychopharmacology (ECNP) – President 2007‐2010 
  Collegium Internationale Neuro‐Psychopharmacologicum (CINP) 
  British Pharmacological Society (BPS) 
 
Editor: Journal of Psychopharmacology since 1989 
   Drug Science, Policy and Law since 2013 



 
 
UNIVERSITY OF BRISTOL 
  Member of the scientific committee of the Molecular Recognition Centre    1989‐1993 
  Director Bristol Neuroscience                   2007 
 
OTHER UNIVERSITY AWARDS 
  Visiting Professor University of Maastricht                       2004‐date 
  Visiting Professor Imperial College University of London           2006 ‐2011 
  Visiting Professor University of Otago, New Zealand          2004‐2008 
  Raine visiting professor, University of Western Australia          2006 
  Visiting Professor The Open University               2014 
 
ROYAL COLLEGE OF PSYCHIATRY 
  Basic Sciences Exam Committee (Part II)              1990‐date 
  Psychopharmacology Sub‐Committee                1994‐1997 
  Steering group of Biological Psychiatry Special Interest Group        1996‐ 2000 
 
MRC  
  Subcommittee for site visit ‐ Institute of Psychiatry           1991 
  Neuroscience Approach to Mental Health steering group          1992‐1993 
  Addiction Field Review working party                1992‐94 
  Neuroscience Project Grant Committee              1993‐1997 
  Alcohol Treatment Research Working Group             1994 
  Suicide and Parasuicide Review Panel                1994 
  Neuroscience Advisory Board                  1998‐2005 
  Neuroscience and Mental Health Board                  2006 ‐2009 
  Lead (with Robbins Cambridge) MRC ICCAM research cluster in Addiction    2009‐2012 
  Addiction Initiative Stakeholder group               2009‐2012 
 
 
ESRC 
  UK Psychology Benchmarking Review Steering Group Member         2010 
 
REF – Neuroscience Psychiatry and Psychology panel member            2013‐2014 
 
  President British Neuroscience Association              2011‐2013 
   
 
GOVERNMENT RESPONSIBILITIES 
Home office  
  Advisory Council on the Misuse of Drugs              1996‐2008 
  Chair: Advisory Council on the Misuse of Drugs                       2008 ‐2009 
  Chair of Technical Committee, ACMD                2000‐2008 
  Cross departmental research group                 2008 
  Home Office Scientific Advisory Committee               2008 
 
Science and technology/ DTI/OSI 
  Parliamentary Office of Science and Technology 'Soft' Drugs Steering Committee  1995‐1999 
  Scientific Lead DTI Foresight Program “Brain Science Addiction and Drugs”               2003‐2005 
 
Dept of health 



  Advisory Committee on NHS Drugs                1995‐2000 
  British National Formulary (BNF) Adviser              2000‐date 
  Committee on Safety of Medicines                2000‐2005  
  NICE reviewer for depression, panic and social anxiety disorders       1999‐date 
    and the Z‐drug hypnotics 
 
Ministry of Defence               
  Consultant                         1990 ‐ 2004 
  Member Defence Sciences Advisory Council ‐ DSAC          2005‐ 2007 
 
Parliamentary evidence  

To House of Lords committee on cannabis           2000 
Home Affairs committee on drugs              2004  
Evidence to All part drugs interest group           2005 
Evidence to the  Select Committee on Science and Technology;  

Scientific Advice, Risk and  Evidence:          2006  
  Cocaine and related drugs             2009 
Home affairs Select Committee review of the drug laws        2012  

 
MISCELLANEOUS: 
  Police Foundation                      1997‐2000 
  UBHT ‐  Medicines Advisory committee                1993‐2000 
  UBHT ‐ Medical Research committee                 1993‐1997 
  District psychiatric training committee              1993‐2000 
  External Examiner, University of Birmingham            1994‐1997 
  British Pharmacological Society, Clinical Pharmacology Section Expert     1996‐date 
  British Association of Psychopharmacology  ‐ President          2000‐2001      
  Trustee of the Sir Robert Mond Memorial Trust             1998‐2004 
  BBSRC Functional Imaging Course Board Member                     1999‐2001 
   
INTERNATIONAL POSITIONS 
  Faculty Member, European Certificate in Anxiety Disorder        1993‐1995 
  Director of the European Certificate of Affective disorders course              1995‐date 
  CINP International Scientific Program Committee member        1996‐1998 
  CINP Nominating Committee member                        1996‐1998 
  ECNP Council Member                    1998‐date 
  ECNP President                        2007 ‐ 2010 
  World Psychiatric Association, Co‐Chair Section on Biological Psychiatry    1999‐2001 
  Member of the EC Working Party on PET and SPECT ligands                 1992 
  Council member European Brain Council               2007 –2011 
  Vice President European Brain Council              2011‐2013 
  President ‐  European Brain Council                2013 ‐ 2017 
  Adviser Grand Challenges in Mental Health               2010 
  Advisor to Swedish government review on drug alcohol and tobacco research   2011‐2012 
  EU scientific committee for Month of the Brain 2013          2012‐2013 
 
Charitable work 
Founder and current Chair DrugScience.org.uk (formerly ISCD)                     2010 ‐ on 
Founder/Chair London Joint Working Group on Drug Abuse and Hepatitis C                         2009 ‐ 2014 
 
Refereeing  for grants and fellowships:  MRC, BBSRC, ESRC,  Wellcome Trust,  The Netherlands  MRC, 
NIHR, INSERM, German‐Israel research fund,  NIH 



 
Research and consulting for pharma companies:  I have received research grants from a number of 
companies  [Investigator  initiated  grants]  including MSD,  SKB,  Organon, Wyeth,  BMS,  Lundbeck.  In 
addition  my  group  has  acted  as  a  study  site  for  a  number  of  clinical  trials  of  new  treatments  in 
anxiety, depression, sleep and addiction, with me as a named investigator, sometimes as national PI.  
I also have acted as a consultant/advisory board member to many companies including AZ, Actelion, 
Bionomics,  GSK  (SKB),  Hythiam,  Johnson  &  Johnson,  Lundbeck,  MSD,  Neurogen,  Organon,  Pfizer, 
Schering‐Plough, Wyeth, Yamanuchi.  
 
SUPERVISION OF RESEARCH STUDENTS:              Date completed 

1.          S Taylor DPhil (Oxon, with Dr Little)                1984 
2.          C Gleiter PhD (Tubigen)                    1989 
3.           T Wolinski PhD (New York University)                1989 
4.          A McDermott PhD (London, CASE with Dr Wilkin)            1991 
5.          P Glue MD (Bristol)                      1992 
6.          C Watson PhD (Nottingham, CASE with Dr Bennett)            1992 
7.           N French PhD (Strathclyde, CASE with Dr Pratt)               1993 
8.            S Jordan PhD (Aston, CASE with Dr Hanley)              1993 
9.      A Hudson PhD (Bristol)                    1994 
10. A Weinstein PhD (Bristol)                   1994 
11. L Lione PhD (CASE, with SmithKline Beecham)            1997 
12. N Coupland MD (Bristol)                    1998 
13. A Malizia (MD)                      1998 
14. S Wilson PhD (Bristol)                    1999 
15. M Lalies PhD (Bristol)                    1999 
16. H Crofts PhD (with Dr Sue Wilson)                1999 
17. C Parker PhD {with Dr Alan Hudson}                           1999 
18. C Bryce PhD (with Prof Smith, Psychology)              1999 
19. E Robinson PhD {with Dr Alan Hudson}              1999 
20. D Finn PhD (Bristol) {with Dr Alan Hudson}                        2000 
21. J Potokar MD (Bristol)                     2000 
22. R Price PhD (Bristol)  {with Dr Alan Hudson}                        2002 
23. T Wright PhD (with Prof Smith, Psychology)                       2002 
24. C Bell MD (Bristol)                                2003 
25. N Muggleton PhD [with Dr Sue Wilson]              2003 
26. M Edwards PhD {with Dr Alan Hudson}              2003 
27. T Mazarkis PhD   [with Dr Sue Wilson]                         2004 
28. S Argyropoulos MD (Bristol)                     2004 
29. J Melichar MD (Bristol)                    2004 
30. R Hayward [with Dr Lingford – Hughes]                       2004 
31. D Slattery PhD  [with Dr Alan Hudson]               2003 
32. G Jackson PhD  [with Dr Alan Hudson]              2004 
33. A Kimura PhD  [with Dr Alan Hudson]              2004 
34. L Paterson PhD  [with Dr Alan Hudson]                     2004 
35. N Anderson PhD     [with Dr Alan Hudson]              2005    
36. J Man PhD        [with Dr Alan Hudson]                   2006 
37. M Daglish  MD  [with Dr Lingford‐Hughes]            2009 
38. H Abou Gazaleh  PhD  [with Dr Alan Hudson]                       2008 
39. J Hicks MD   [with Dr Sue Wilson]                           2009 
40. A Papadopolous PhD [with Prof Hans Ruel]                          2010 
41. R Carhart‐Harris PhD [with Dr Sue Wilson]                                    2009 
42. T Williams MD [with Anne Dr Anne Lingford‐Hughes]                           2010 



43. J Myers [with Anne Dr Anne Lingford‐Hughes]                        2012 
44. D Quelch [with Dr Christine Parker]                 2014 
45. M Nazanin   PhD   [with Dr Magdalana Sastre            2016   
46. K Mendel PhD [with Dr Robin Carhart‐Harris]                  2016 
47. A Santos Ribeiro  [with Dr J McGonigle]              2016 
48. C Timmerman‐Slater [with Dr Carhart‐Harris]                  submitting      2018 
49. B Sessa  PhD  [with Dr Tim Williams]                      submitting      2018 
50. T Lyons PhD [ with Prof Thomas Knopfel]          submitting     2018 

 
 
MAJOR INVITED LECTURES – UK unless specified 
2000  “Imaging and imagination in anxiety” The Wyeth Lecture, University of Cambridge 
2001  “Brain imaging of anxiety disorders” CINP Regional Meeting, Hiroshima, Japan 
2002  “Addiction” Keynote lecture, ECNP Regional meeting, Bucharest, Romania 
2002  “Anxiety disorders” Springfield Lecture, Chichester 
2006   Jelgersmalezingen Lecture, Leiden 
2008   Czech Neuropharmacology society ‐  50th anniversary meeting  
2008    International Anxiety Congress, Brazil 
2009   Eve Saville Lecture: Centre for Crime and Justice studies King’s College 
2010   Parliamentary Science Group 
2010   Plenary Italian Society for Neuropsychopharmacology 
2010   Wade lecture – Royal N Staffs hospital 
2011   RCGP national addiction conference 
2011   RCPsych international conference Brighton 
2011   Royal National Services institute 
2011  Oxford Sherrington Society 
2011  Queen Sqr Postgrad society – annual guest lecture 
2011  Cambridge university Zangwill club 
2012   National GP Psychiatry conference, Harrogate 
2012   Doll Centre Oxford 
2012   Annual Bodington lecture University of Leeds 
2012   Annual Gale lecture SW College of General Practitioners  
2012   Cambridge Society for Applied Research  
2012   Annual Monica Faulks lecture Oxford 
2012   Trinity College Cambridge Science society 
2012   Euroscience Festival,  Dublin 
2102   UCL psychology society 
2012   BNA lecture at UCL annual neuroscience conference 
2012   Oxford university scientific society 
2012  Royal College of Psychiatry International Meeting 
2012  CINP Stockholm 
2012  Annual meeting of Psychiatric Pharmacists  
2012  Annual Hewlett –Packard lecture 
2012 International Society of Addiction Medicine, Geneva 
2012 BBC Science and Media Course 
2012 BNA lecture Liverpool University  
2012 Addaction national addiction conference 
2012 LSE annual public policy lecture 
2012 UCL Postgraduate club 
2013 Scandinavian Neuropsychopharmacology Society, Copenhagen 
2013 Karolinska Institute Stockholm 
2013 Royal College of physicians Lumleian lecture 



2014  Walker lecture in Chemistry – Edinburgh University  
2015  Edinburgh International Science Festival – public lecture 
2015  Swedish Annual Psychiatrists Meeting 
2015  Interdisciplinary Meeting on Addiction Medicine – Melbourne 
2015  European Psychiatric Association ‐Vienna 
2015  The annual Campbell lecture CAMH Toronto Canada 
2015  London Medico‐legal society 
2016  Athenaeum annual debate  
2016  University of Keele – Grand  Challenges public lecture 
2016  University of Warwick Transdisciplinary research public lecture 
2016  Helmholtz lecture Utrecht 
 
 
INVITED OVERSEAS VISITS 
1989  National Institute of Alcohol and Alcoholism, Bethesda, USA 
1992  Society for Neuroscience visiting lecturer; St Johns University, Newfoundland, Canada 
2004  Bank of Otago Visiting Professor, University of Canterbury, New Zealand 
2006  Raine Visiting Professor University of Perth Australia 
2008  Margaret Black Visiting Professor University of Canterbury, New Zealand 
 
Official reports and books  
 
Drugs and the Law: Report of the Independent Inquiry into the Misuse of Drugs Act 1971. Members 
of  Inquiry: Viscountess Runciman (Chairman), A Chesney, R Fortson, J Hamilton PQPM, S Jenkins, A 
Maynard, L G Murray, DJ Nutt, D O’Connor QPM, G Pearson,  I Wardle, B Williams, A Zera.   Report 
published in 2000. 
 
Advisory Council on the Misuse of Drugs (2002) The Classification of Cannabis 
under the Misuse of Drugs Act 1971. London: Home Office. 
 
Nutt DJ and Nash J  2002 Cannabis‐ an update.  Home Office publications 
http://www.drugs.gov.uk/ReportsandPublications/Communities/1034165905/Cannabis_update_199
9to2002.pdf 
 
Nutt DJ and Williams T 2004 Ketamine – an update http://www.drugs.gov.uk/ReportsandPublications 
 
Williams T and Nutt DJ 2005 – Khat (qat): assessment of risk to the individual and communities in the 
UK – Home Office on‐line publication http://drugs.homeoffice.gov.uk 
 
Rawlins M et al 2005 Further considerations of the classification of cannabis under the Misuse of 
Drugs Act 1971  
 
Rawlins M et al 2008 Cannabis; classification and public health.  Home Office on line publication 
http://drugs.homeoffice.gov.uk/publication‐search/acmd/acmd‐cannabis‐report‐2008 
 
Nutt DJ et al (2009) MDMA (ecstasy): A review of its harms and classification under Misuse of Drugs 
Act 1971 http://drugs.homeoffice.gov.uk/publication‐search/acmd/acmd‐MDMA‐report‐2009 
 
EMCDDA monograph 2009.  Addiction neurobiology: ethical and social implications 
http://www.emcdda.europa.eu/publications/monographs/neurobiology   ISBN 978–92–9168–
347–5  doi: 10.2810/48676 
 



ISCD publication 2011.  A minimum data set for the control of new drugs 
http://drugscience.org.uk/minimumdataset.html 
 
Parliamentary evidence  
To House of Lords committee on cannabis – 2000 
 
Home affairs committee on drugs – 2004  
 
Evidence to All part drugs interest group 2005 
 
Rawlins M and Nutt DJ Advisory Council on the Misuse of Drugs:  Evidence to the  Select Committee 
on Science and Technology; Scientific Advice, Risk and  Evidence: How the Government Handles them     
March 2006  
 
To Home Affairs Select Committee on the Drug laws June 2012  
 
Books 
 
1. Sarter M., Nutt DJ., Lister, RG. (1994) Inverse agonists. John Wiley and Sons 1‐304; i‐x 
 
2.  Nutt,  DJ & Mendelson, WB.  (1995)    Hypnotics  and Anxiolytics.  Baillière's  Clinical  Psychiatry.  Ed. 
Byres, C. Baillière's Tindall Ltd, London 1‐509; i‐ix 
 
3.  Nutt,  DJ.,  Bell  CJ.,  Potokar  J.  (1997)    Depression,  Anxiety  and mixed  Conditions. Martin  Dunitz 
Publishers, London 1‐72 
 
4. Nutt, DJ., Ballenger, JC., Lépine, JP. (1998) Panic disorder: clinical diagnosis and treatment.  Martin 
Dunitz Publishers, London 1‐237, i‐ix 
 
5. Nutt, DJ., Argyropoulos, S., Forshall, S.  (1998) Generalized anxiety disorder: diagnosis,  treatment 
and its relationship to other anxiety disorders. Martin Dunitz Publishers, London, pp: 1‐97 
 
6.  Shiloh,  R.,  Nutt,  DJ.,  Weizman,  A.  (1999)  Atlas  of  Psychiatric  Pharmacotherapy.    Martin  Dunitz 
Publishers, London 1‐235, i‐ix. ISBN 1‐85317‐630‐3  
 
7.  Briley, M & Nutt, DJ.    (2000)   Milestones  in Drug Therapy: Anxiolytics. Birkhäuser Verlag, Basel, 
Switzerland 1‐181, i‐ix. ISBN3‐7643‐6032‐1  
 
8. Nutt, DJ., Davidson, J., Zohar, J. (2000) Post traumatic stress disorder: diagnosis, management and 
treatment. Martin Dunitz Publishers, London 1‐260, ISBN 1‐85317‐926‐4 

- second edition in preparation for 2008 
 

9. Nutt, DJ., Hood, SE,. Argyropoulos, SV (2000) Clinician’s manual on anxiety disorder and comorbid 
depression. Science Press, London 1‐56. ISBN 1‐85873‐397‐9 

 
10. Griez, EJL., Faravelli, C., Nutt, DJ., Zohar,  J.    (2001) Anxiety disorders: an  introduction to clinical 
management and research. John Wiley & Sons Ltd, Sussex 1‐380, i‐xxii. ISBN 0‐471‐97873‐6  
 
11.  Nutt,  DJ.,  Bell,  C., Masterson,  C.,  Short,  C.  (2001) Mood  and  anxiety  disorders  in  children  and 
adolescents. Martin Dunitz Limited, London 1‐110, i‐viii. ISBN 1‐85317‐924‐8 
 



12.  Nutt  DJ,  Feeney  A,  Argyropoulos  S.  (2002)  Anxiety  disorders  comorbid with  depression:  panic 
disorder and agoraphobia. Martin Dunitz Limited, London 1‐111. ISBN 1‐84184‐049‐1 
 
13.  Nutt  DJ,  Rickels  K,  Davidson  J.  (2002)  Generalised  Anxiety  Disorder:  Symptomatology, 
Pathogenesis and Management. Martin Dunitz Limited, London. i‐xii, 1‐204. ISBN 1‐84184‐131‐5 
 
14. Nutt, DJ & Ballenger, JC. (2003) Anxiety disorders. Blackwell Science Limited, Oxford. I‐xii, 1‐542. 
ISBN 0‐632‐05938‐9.  
 
15. Kennedy SH, Lam RW, Nutt DJ, Thase ME. (2004)  Treating depression effectively: applying clinical 
guidelines. Martin Dunitz Limited, London. 1‐154. ISBN 1‐84184‐328‐8 
 
16. Doble A, Martin  IL, Nutt DJ.  (2004) Calming  the brain: benzodiazepines and  related drugs  from 
laboratory to clinic. Martin Dunitz Limited, London. i‐vi, 1‐185. ISBN 1‐84184‐05201. 
 
17.  Nutt  DJ,  Robbins  TW,  Stimson,GV  Ince  M  and  Jackson.A  (2006)  Drugs  and  the  Future:  Brain 
Science, Addiction and Society. Elsevier.  ISBN 0‐12‐370624‐6  
 
18.  Shiloh, R., Weizman, A Nutt, DJ.    (2007)   Atlas of Psychiatric Pharmacotherapy.   Martin Dunitz 
Publishers, London 1‐235, i‐ix. ISBN 1‐85317‐630‐3. 2006  
 
19. Monti JM, Pandi‐Perumal SR, Jacobs B, Nutt DJ (2007) Serotonin and sleep; molecular functional 
and clinical aspects Birkhauser‐Verlag Boston  
 
20. Kennedy SH,  Lam RW, Nutt DJ, Thase ME  ‐   2nd edition  (2007)   Treating depression effectively: 
applying clinical guidelines. Martin Dunitz Limited, London. 1‐154. ISBN 1‐84184‐328‐8 
  
21. Nutt, DJ, Stein M, Zohar, J. Post traumatic stress disorder: diagnosis, management and treatment. 
2nd edition second edition in preparation for 2008 Taylor Francis 
 
22. Blanchard RJ, Blanchard DC, Greibel G, and Nutt DJ (2008) Handbook of Fear and Anxiety.  New 
York: Elsevier, 2008. 517 pp. ISBN 978‐0‐444‐53065‐3  
 
23. Latt N, Conigrave KM,  Marshall J, Nutt DJ, Saunders JB (2008) Addiction: Oxford Specialist 
Handbook. Oxford UK 
 
24. Wilson SJ and Nutt DJ (2008) Sleep Disorders; Oxford Psychiatry Library  ‐ reprinted 2013  
 
25 Robbins TR, Everitt B, Nutt DJ (2008) The Neurobiology of Addiction – New Vistas.  Philosophical 
Transcriptions of the Royal Society  
 
26. Pariante CM, Ness R,   Nutt DJ, Murray R, Wolpert L  (2009) Treating depression: a translational 
approach  
 
27. Robbins TR, Everitt B,  Nutt DJ (2010) The Neurobiology of Addiction – New Vistas OUP  
 
28. Nutt DJ; Drugs: without the hot air  (2012) UIT press ISBN 13: 9781906860165 
 
29. Nutt DJ and Nestor L (2013)  Drug Addiction  OUP   
 
30. Drug and alcohol policy in Europe – the ALICE RAP report.   OUP [in press] 
  



 
Teachers   
Institute of Education 2010 – assessing risks and harms – teachers conference 
http://www.riskatioe.org/conference04June2010/ 
 
Princes trust – Science teachers residential educational course 2010 
National Science Teachers course York University June 2011 
 
Science festival talks  
Cheltenham 
  2007 – Treating depression 

2008 – Cognition enhancing drugs  
2010 – The decadent use of drugs  
2012 – How the drugs laws impede research  

Bluedot 2016 – psychedelics and the brain  
 
Public lectures and debates 
2006 Royal Institution – Brain Science Addiction and Drugs – Foresight project 
 
2009 Eve Saville lecture http://www.crimeandjustice.org.uk/estimatingdrugharms.html  
 
2010 BBC radio 4 – the Moral Maze June 2010 “the precautionary principle” 
 
2010  Royal  Society  inaugural  debate  –  “The  experimental  society:  what  happens  when  evidence, 
uncertainty and politics collide?”  South bank London 2010 
 
2012 Google labs   
 
 
Newspaper articles  
The Guardian, 2010 
The Guardian Comment is Free – April 2010  
The Times 
The Scottish post 
Radio times 
Guardian Jan 2011  
http://www.guardian.co.uk/science/blog/2011/jan/17/price‐super‐strength‐lagers‐alcohol 
 
Guardian march 7 2011 – There is no safe dose of alcohol  
 
The Guardian  Comment  is  Free  July  2011  –  “evidence  is what  I  say  it  is”  :  reflections  on  the  BBC 
science  coverage  http://www.guardian.co.uk/commentisfree/2011/jul/21/review‐bbc‐science‐
coverage  
 
Evidence not politics in drug policy  ttp://www.independent.co.uk/opinion/commentators/professor‐
david‐nutt‐attitudes‐need‐to‐change‐for‐drug‐addict‐numbers‐to‐fall‐even‐lower‐2348397.html 
 
Red tape, MDMA and a scientist’s duty 
http://www.guardian.co.uk/commentisfree/2012/jul/18/scientists‐study‐ecstasy‐drugs‐mdma‐
potential 
 
Features on my career in  



Lancet 2013  www.thelancet.com Vol381 March23,2013   
BMJ 2015 
 
Broadcasts  ‐ Radio  
Many interviews eg Science Now – Not all in the mind – Today programme – Radio2 John Dunn show 
– Material World – You and yours ‐   
 
The moral maze   2010  ‐ evidence based policy   
On the ropes – interview with John Humphries – Radio Four March 2011 
 
TV  ‐ many news and current affairs programme interviews  
 
BBC tv hardtalk May 2009 
(http://www.bbc.co.uk/iplayer/episode/b00sl6h9/HARDtalk_Professor_David_Nutt/)  
 
The politics show BBC west June 2010  
 
Café Scientifiques 
Bristol, Cardiff, Czech republic (for British council by videolink, London), RCUK London 
 
Sceptics in the pub talks 
Westminster  2009,  Guildford  2010,  Brighton  2011, Winchester  2012  Liverpool  2012,  London  2012 
Leicester 2012; London 2013, Bristol 2014, London 2015, Edinburgh 2016  
 
School lectures – around 3 a year  
 
University public lectures 
Around 10 per year 
 
Other Public lectures 
2011 Bristol – the drug laws 
2011 Stroud Law society  
2012 Manchester Menorah Synagoge annual ethics lecture  
2013 Nils Bohr institute – Christiania Denmark 
 
 
Media pieces  
Superstrength lagers  
http://www.guardian.co.uk/science/blog/2011/jan/17/price‐super‐strength‐lagers‐
alcohol?INTCMP=SRCH 
Ecstasy deaths 
http://www.guardian.co.uk/commentisfree/2011/nov/28/clubbers‐test‐ecstasy‐nightclub‐deaths 
 
Features and interviews  
Nov 2009 – Daily Telegraph 
March 2010 – evening standard  
Dec 2010 – Guardian G2 magazine 
Dec 2010 ESRC Britain in 2011 magazine 
 
Video blogs and podcasts 
http://www.guardian.co.uk/commentisfree/video/2011/jan/10/david‐nutt‐drugs‐policy 
 



http://www.newstalk.ie/programmes/all/futureproof/podcasts/ 
 
http://www.thenakedscientists.com/HTML/podcasts/show/20120826/ 
 
 
RESEARCH GRANTS  
PI unless stated otherwise 
 
Oxford University 
Wellcome Trust (with Dr H Little)                1983‐1984    £15K 
Masons Trust                            1984               £4K 
Nuffield Foundation                         1985          £6K 
Wellcome Trust Snr Clinical Fellowship                  1985‐1989        £140K 
Nuffield Foundation                        1985            £5K 
 
University of Bristol 
Reckitt & Colman                          1988‐1992    £28000K 
MRC CASE awards x 2                       1989‐1992    £50K 
National Institute of Mental Health, USA                  1992        £22K 
National Institute of Alcohol Abuse, USA                   1992‐1994    £100K 
Upjohn‐Duphar                           1992‐1993    £40K 
SmithKline Beecham                         1992‐1993    £30K 
MRC project grant (with Prof A Smith)                   1993        £29K 
MRC CASE award                           1993‐1996    £30K 
UCB Pharma                             1993‐1996    £450K 
Roche (with Prof A Smith)                     1993‐1995     £180K 
Burden trust                             1993        £5K 
Pfizer                                 1993‐1994    £40K 
Wellcome Trust                           1994        £53K 
Wellcome training fellowship (Dr Malizia)                  1994‐1996    £143K 
SW Region (with Dr Evans & Prof Morgan)                  1994‐1995    £29K 
Wellcome Trust                          1994‐1996    £58K 
MRC project grant (with Prof Lewis)                  1994‐1995    £45K 
MRC project grant (with Dr Myles, Prof Lewis)                        1994‐1995    £40K 
NHS research initiative (with Dr Myles)                  1995‐1997    £60K 
MOD                                  1994‐1997    £65K 
MRC project grant (with Dr Myles)                  1994‐1995    £37K 
Lilly                                  1995‐1996    £88K 
Proctor and Gamble (with Prof Smith)                  1995‐1997    £233K 
BBSRC CASE (with Knoll Pharmaceuticals)                  1995‐1998    £45K 
MRC ROPA (with Prof Lewis)                  1995‐1998    £129K 
Wellcome Trust                          1995‐1997    £170K 
NHS Executive S&W                        1995‐1996    £40K 
Interneuron Pharmaceuticals                  1996‐1997    £50K 
Wyeth Laboratories                        1995‐1997    £50K 
NHS Executive S&W                        1995‐1997    £60K 
MRC project grant                          1996‐1997    £41K 
MOD                                  1996        £12K 
Wellcome Trust                          1996‐1998    £140K 
Servier, France                           1996‐1997    £95K 
Wellcome Trust                          1996‐1998    £85K 
Merck Pharmaceuticals                      1997‐1998    £47K   



MRC ROPA                                   1997‐1999    £92K 
MRC project grant                         1997‐2000    £243K 
MRC Programme grant: neurotransmitters in addiction               1997‐2002    £1,059K 
Organon Pharmaceuticals                    1997‐1  998  £50K 
DERA CBDE grant                          1998‐1999    £10K 
Pharmacia & Upjohn                        1998        £40K 
BBSRC CASE (with Knoll Pharmaceuticals)                  1998‐2001    £45K 
DERA CBDE grant                          1998‐2001    £50K 
Noise on Health (with Prof Smith)                  1998‐2001    £120K 
NIMH                                 1999‐2001    £103K 
Institute de Recherche Piere Fabre,                  2001 ‐2002   £73K 
Wellcome Trust  Imidazoline receptors                   2000‐2003    £204K 
Bial Foundation                          2001‐2003    £20K 
Wellcome Trust and SHRIFT – Capital funds Neurosciencebuilding –P.I. Lightman  2004    £8500K       
DTI   Brain Science and Addiction (Foresight)                      2005‐2006          £46K 
AWP PET imaging                   2003‐2004         £19K 
AWP Brain Dopamine release and opiate addiction           2004              £20K 
Wellcome Trust career award Dr Lowry                2002‐2007         £480K    
MSD – Caffeine‐induced insomnia                 2003‐2005       £57K 
BBSRC Caffeine, genes and performance (P.I. P Rogers)                       2004‐2007       £340K 
Wellcome Trust overseas award –Estonia. SSRI effect on CCK         2004‐2007        £65K 
AWP  Insomnia Trazodone Study                           2004‐2006          £23K 
AWP research grants                    2005‐2007          £123K 
MRC program Neurotransmitters in opiate and alcohol addiction                  2006‐2011      £1200K 
GlaxoSmithKline – GAD CO2 Study               2006         £119K 
BBSRC Cognitive approaches to Animal Welfare (P.I.Mendl)                      2006 ‐2011       £3000K 
Organon MRI   Effects of Acute Hydrocortisone             2006‐2007         £55K 
MERCK – P1Vital                   2007              £50K 
Organon contract                    2007             £68K 
David Telling trust                     2007           £9K 
Servier Research & Development                           2007          £40K 
MRC Genetic predictors antidepressant response (P.I. Glyn Lewis)                 2005 ‐2008            £670K 
Johnson and Johnson/P1Vital                2006‐2008        £288K 
MRC biomarkers – a2 receptors                2008‐2010       £1020K 
Astra Zeneca anxiety and CO2 contract               2008           £106K 
Beckley foundation: MRI Imaging cannabis                        2008‐2009            £30k 
Wolfson foundation – a 3T MRI facility                2008 ‐ 2009         £1500K 
Special Trustees – sleep studies                2008‐2010               £84K 
MRC experimental medicine                 2008‐2010             £240K 
CFS gene expression                   2006‐2008               £65K 
Neuroendocrinology Charitable Trust              2007‐2009                £54K 
MRC: Mood disorders at 17 in the ALSPAC cohort (P.I. Glyn Lewis)                2008‐2010           £670K 
MRC Addiction in ALSPAC at 17yrs (P.I. John McCleod)          2008‐1010           £450K 
Wellcome trust ALSPAC at 17.   (P.I. Glyn Lewis)            2008‐2010           £360K 
ECNP fellowship award Dr Maron Estonia            2009               £40K 
MRC : dopamine receptors in alcohol dependence  (PI Anne Lingford‐Hughes) 2010‐2011         £250K 
MRC: ICCAM New Drugs for Addiction                    2010‐2013          £1800K 
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Drug harms in the UK: a multicriteria decision analysis
David J Nutt, Leslie A King, Lawrence D Phillips, on behalf of the Independent Scientifi c 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. 

Method Members of the Independent Scientifi c 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 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 fi ndings lend support to previous work assessing drug harms, and show how the improved scoring 
and weighting approach of MCDA increases the diff erentiation between the most and least harmful drugs. However, the 
fi ndings correlate poorly with present UK drug classifi cation, 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 diff erential 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, confl icting 
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
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 fi rst principles and with 
the MCDA approach, members identifi ed 16 harm 
criteria (fi gure 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 fi ve 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

In June, 2010, a meeting under the auspices of the 
Independent Scientifi c 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 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 

For more on the Independent 
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org.uk
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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 
confl icts 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 eff ectively 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 
defi nitions 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 defi nitions were 
adopted, and panel 1 shows the fi nal version.

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 specifi c 
criterion. Zero indicated no harm. Weighting sub-
sequently 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 
diff erent 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 diff erent 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 aff ect assess-
ments 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 straight-
forward assessment of a diff erence in harm. The next 
step is to think about how much that diff erence in harm 
matters in a specifi c 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 diff erence in harm and how much 
do you care about that diff erence?”

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 diff erence of the 
four, so it was given a weight of 100. The group judged 
the next largest swing in harm to be in drug-specifi c 

Drug-specific mortality

Drug-related mortality

Drug-specific damage

Drug-related damage

Dependence

Drug-specific impairment of mental functioning

Drug-related impairment of mental functioning

Loss of tangibles

Loss of relationships

Injury

Crime

Environmental damage

Economic cost

Physical 

Psychological 

To users

To others

Social 
Overall harm

Physical and psychological

Social 

Community

Family adversities

International damage

Figure 1: Evaluation criteria organised by harms to users and harms to others, and clustered under physical, 
psychological, and social eff ects

See Online for webappendix
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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-specifi c 
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 

fi nal 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 fi nal responsibility for the 
decision to submit for publication.

Results 
Figure 1 shows the 16 identifi ed 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 

Panel 1: Evaluation criteria and their defi nitions

Drug-specifi c 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-specifi c mortality)—eg, road traffi  c accidents, 
lung cancers, HIV, suicide

Drug-specifi c damage
Drug-specifi c 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 IV)

Drug-specifi c impairment of mental functioning
Drug-specifi c 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), traffi  c accident, fetal harm, 
drug waste, secondary transmission of blood-borne viruses

(Continues in next column)

(Continued from previous column)

Crime
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 Classifi cation of Diseases, tenth revision. DSM IV=Diagnostic and 
Statistical Manual of Mental Disorders, fourth revision.

For more on Hiview see http://
www.catalyze.co.uk
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(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 (fi gure 2).

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 (fi gure 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 (fi gure 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.

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-specifi c mortality was a 
substantial contributor to fi ve of the drugs (alcohol, 
heroin, γ hydroxybutyric acid [GHB], methadone, and 
butane), whereas economic cost contributed heavily to 
alcohol, heroin, tobacco, and cannabis.

Discussion
The results from this MCDA analysis show the harms of 
a range of drugs in the UK. Our fi ndings lend support to 
the conclusions of the earlier nine-criteria analysis 
undertaken by UK experts1 and the output of the Dutch 
addiction medicine expert group.8 The Pearson cor-
relation coeffi  cient between Nutt and colleagues’ 2007 
study1 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 (0=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 defi nes risk as the probability that 
something unpleasant will happen.9 Thus, assessors 
from Nutt and colleagues’ 2007 work might have 
interpreted their rating task diff erently 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 diff erential weights were applied to the 
criteria in this ISCD study, as is shown in the key of 
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fi gure 4. Despite these many diff erences 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 fi ve 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 eff ect 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 classifi cation of drugs based on revisions to 
the UK Misuse of Drugs Act (1971) is 0·04, showing that 
there is eff ectively 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 eff ects alone, Gable12 has shown that, on the 
basis of a safety ratio, alcohol is more lethal than many 
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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 identifi ed a safety ratio—the ratio 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-specifi c mortality, providing some evidence of 
validity of the ISCD input scores.

We also investigated drug-specifi c 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 fi ve 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 certifi cates 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 fi ve 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-specifi c 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 eff ects than other drugs.15 Social harms are harder 
to ascertain, although estimates based on road traffi  c 
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 
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records lend support to the eff ect 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 aff ect 
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 eff ect 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-
specifi c mortality or on drug-related mortality by more 
than 15 of 100 points before heroin displaced alcohol in 
fi rst position of overall harm. A similarly large change in 
the weight on drug-specifi c damage would be needed, 
from about 4% to slightly more than 70%, for tobacco to 
displace alcohol at fi rst 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—both expert panels and those from 
the general public.

Limitations of this approach include the fact that we 
scored only harms. All drugs have some benefi ts to the 
user, at least initially, otherwise they would not be used, 
but this eff ect might attenuate over time with tolerance 
and withdrawal. Some drugs such as alcohol and tobacco 
have commercial benefi ts to society in terms of providing 
work and tax, which to some extent off set 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 aff ected by their availability and legal status, which 
varies across countries, so our results are not necessarily 
applicable to countries with very diff erent 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 explore 
further include building into the model an assessment of 
polydrug use, and the eff ect of diff erent 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 specifi c circumstances.

In conclusion, we have used MCDA to analyse the 
harms of a range of drugs in relation to the UK (panel 2). 
Our fi ndings lend support to previous work in the 
UK and the Netherlands, confi rming that the present 
drug classifi cation systems have little relation to the 
evidence of harm. They also accord with the conclusions 
of previous expert reports11,18 that aggressively targeting 
alcohol harms is a valid and necessary public 
health strategy. 
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A large number of different classes of psy-
choactive drugs are controlled (‘banned’) 
under national laws and international 
conventions. These controls are suppos-
edly designed to reduce the use of the 
drugs because of the harms they cause, 
even though in many cases these harms 
may be greatly overstated (see below) and 
may be less than those of some prescrip-
tion drugs or even legal drugs such as 
alcohol1,2. Importantly, the harms that 
derive from the controls themselves may 
exceed the harms of the drugs, especially 
when one considers societal harms. For 
example, the legal consequences of arrest 
for drug possession are extreme. In the 
United States, in 2011, 660,000 people 
were arrested for possession of cannabis 
(marijuana) and over 50,000 are in prison 
on cannabis possession charges3. In the 
United Kingdom, about 1 million people 
have been convicted for cannabis posses-
sion (numbers for people imprisoned are 
not available). Such penalties limit careers 
and can destroy livelihoods and families, 
raising the question of whether any harm-
ful effect of marijuana justifies a draconian 
penalty such as imprisonment — some-
times for life.

A small number of psychoactive drugs, 
including opiates and some stimulants 
(amphetamines), are allowed to be used as 
treatments for medical conditions such as 
pain and attention-deficit disorders, respec-
tively. Others, such as cannabis, 3,4‑methyl-
enedioxy-N‑methylamphetamine (MDMA; 
also known as ecstasy) and psychedelics, are 
controlled more stringently and are therefore 
not available for therapeutic use. This dis-
tinction is not based on the relative harms of 
these drugs; it is simply a historical accident 
— older drugs had medical uses before the 
era of the international conventions and the 
subsequent ‘War on Drugs’, which allowed 
them to escape the most stringent controls, 
as described below.

In this Perspective, we discuss the cur-
rent state of affairs regarding research using 
controlled substances and show how the 
legal approach to drug control has hindered 
research into the therapeutic potential of 
cannabis, stimulants and psychedelic drugs. 
We argue that the approach of putting 
penalization of illegal drug possession at the 
fore of regulatory approaches has severely 
limited — and continues to limit — neuro-
science research and the discovery of new 
treatments for brain disorders.

The current legal situations
In most countries, the legal control of psy-
choactive drugs stems from three United 
Nations treaties: the 1961 Single Convention 
on Narcotic Drugs4, the 1971 Convention 
on Psychotropic Substances5 and the 1988 
Convention Against Illicit Traffic in Narcotic 
Drugs and Psychotropic Substances6. The 
1971 convention makes it clear that use 
of Schedule I substances, such as MDMA, 
psilocybin and lysergic acid diethylamide 
(LSD; also known as lysergide), is to be 
severely restricted. Parties to this conven-
tion are to “prohibit all use except for sci-
entific and very limited medical purposes 
by duly authorized persons, in medical or 
scientific establishments which are directly 
under the control of their Governments or 
specifically approved by them” (REF. 5). This 
means that research using these substances 
can be undertaken only after approval of a 
government agency. In the United States, 
this agency is the Drug Enforcement 
Administration (DEA), whose mission it 
is, in part, to prevent the diversion of con-
trolled substances. In the United Kingdom, 
control is exercised by the Home Office, 
which can provide sites such as laboratories 
and hospitals with licences to produce or 
hold these drugs. Production or use of con-
trolled drugs without such a licence is illegal 
and can bring severe penalties of up to life 
imprisonment.

The decisions that were made about 
which drugs should be controlled under this 
legislation seem to be unclear and inconsist-
ent and may have been made for political 
rather than health-related reasons. This is 
because for many drugs the decisions were 
made before modern scientific methods 
allowed a proper understanding of their 
pharmacology and toxicology. As a result, 
the decision to list MDMA, psilocybin and 
LSD as United Nations Schedule I drugs 
was not based on any consideration of their 
physical harms but on the assumption that 
there were no medical benefits. Indeed, 
recent analyses have shown that there is no 
relation between the harms of a range of psy-
choactive drugs and their current legal status 
in the United Kingdom1,2. However, there is 
no process for reviewing these decisions at 
national or United Nations levels.
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The United Nations signatory countries 
apply their own internal drug control laws 
and regulations. These laws and regulations 
differ somewhat between the United States 
and the United Kingdom (other European 
countries each have different regulations, 
which are not discussed here), as does the 
numbering of the different drug classes. In 
the United Nations conventions and the US 
Controlled Substances Act, roman numer-
als are used for the Schedules (I, II, and 
so on), whereas the UK Misuse of Drugs 
Regulations use Arabic numerals (1, 2, and 
so on). In this article, we use the national 
terminologies where possible, and roman 
numerals are used when the country status 
of the Schedule is not specified. In effect, the 
consequences of the laws and regulations for 
research and treatment are roughly similar 
between countries. One exception is the 
regulations regarding cannabis, which some 
countries — for example, the Netherlands — 
have made available for medicinal use.

In the United States, a substance is clas-
sified as Schedule I if it meets three criteria7. 
First, the drug or other substance has a high 
potential for abuse; second, the drug or 
other substance has no currently accepted 
medical use in the United States; and third, 
there is a lack of accepted safety for use of 
the drug or other substance under medical 
supervision.

With regard to the first criterion, the term 
‘abuse’ is undefined; it does not mean that 
the substance must possess the ability to fos-
ter dependence or addiction. This criterion 
could apply to any non-prescription drug 
that people may take if it is available. In any 
case, there is no evidence that psychedelics 
have addictive properties8, and in fact, LSD 
has been used successfully to treat other 
addictions, as discussed below. MDMA 
similarly has low dependence potential9, 
although some chronic cannabis users can 
develop dependence10.

With regard to the second criterion, once 
a drug is classified under Schedule I, it is 
unlikely that any medical value will ever be 
discovered for it, because it is extremely dif-
ficult to research the drug. The argument for 
a drug fulfilling this second criterion thus 
becomes circular.

The third criterion seems to be incon-
sistently met, at least in the case of mari-
juana and psilocybin, which are listed as 
Schedule I. Marijuana has in fact been 
administered safely under medical supervi-
sion11,12, and in the United States, medical 
use of marijuana is legal in 18 states and in 
the District of Columbia. Similarly, psilo-
cybin has been administered to a number 

of subjects under medical supervision and 
appears to be safe for medical use (see 
below). These cases also show that the 
second criterion (that the drug or other 
substance has no currently accepted medi-
cal use in the United States) is inconsistently 
applied, as these substances are being legally 
used for medicinal purposes.

Importantly, there is no agreed policy for 
moving drugs out of Schedule I, even after 
medical uses have been found. That means 
that any research aimed at further exploring 
the therapeutic potential of such drugs is 
severely hampered.

In the United Kingdom, there is a two-
dimensional approach to drug scheduling. 
The Misuse of Drugs Act13 sets out con-
trolled substances into three Classes (A, 
B and C). The original intention was that 
substances placed in Class A were the most 
harmful and those placed in Class C were 
the least harmful. This classification system 
was primarily used to determine the penal-
ties for offences such as supply, production 
and possession of a drug. The Misuse of 
Drugs Regulations14 subsequently grouped 
the same substances into five Schedules, 
which largely reflect their status in the 

United Nations 1961 and 1971 conventions. 
The UK Schedules regulate the clinical use of 
controlled substances as well as their storage 
and labelling requirements. Thus, the Misuse 
of Drugs Regulations determine what should 
be done, whereas the Misuse of Drugs Act 
determines what should not be done. There 
is little correlation between a drug’s Class 
and Schedule1,2.

In the United Kingdom, Schedule 1 is 
used for drugs that supposedly have no rec-
ognized medical use and have some (unspec-
ified) level of harm or potential harm. As 
mentioned above, some of these (cannabis, 
psilocybin, LSD and MDMA) have been 
shown to have medical value (see below for 
more details). Indeed, cannabis was a pre-
scription medication in the United Kingdom 
until the middle of the twentieth century 
and still is in a number of countries. As in 
the United States, the arguments for giving 
a drug Schedule I status can become self-
fulfilling, as research on therapeutic uses and 
refutation of harms is severely impeded once 
it has been classified as a Schedule I drug.

The current legal status of certain sub-
stances under UK, US and international law 
is shown in TABLE 1.

Table 1 | The status of certain substances in the international, UK and US legislation

Substance United Nations 
conventions

UK Misuse 
of Drugs 
Regulations

UK Misuse of 
Drugs Act

US Controlled 
Substances 
Act

Amphetamine Schedule II (1971) Schedule 2 Class B Schedule II

Cannabis and 
cannabis resin

Schedules I and 
IV (1961)

Schedule 1 Class B Schedule I

Cannabidiol Not listed Not listed Not listed Not listed

Cocaine Schedule I (1961) Schedule 2 Class A Schedule II

2‑bromo-LSD Not listed Schedule 1? Class A? (uncertain) Not listed

Heroin (also known 
as diamorphine)

Schedule I (1961) Schedule 2 Class A Schedule I

Ketamine Not listed Schedule 4 Class C Schedule III

LSD (also known as 
lysergide)

Schedule I (1971) Schedule 1 Class A Schedule I

MDMA (also 
known as ecstasy)

Schedule I (1971) Schedule 1 Class A Schedule I

Methamphetamine Schedule II (1971) Schedule 2 Class A Schedule II

Methoxetamine Not listed Schedule 1 Class B Not listed

Psilocybin Schedule I (1971) Schedule 1 Class A Schedule I

THC (also known 
as dronabinol)

Schedule II (1971) Schedule 2 Class B Schedule III

THCV Not listed Schedule 1 Class B Not listed

The UK Misuse of Drugs Act (1971) categorizes drugs into three classes according to harms (A>B>C) and 
these determine the penalties for possession (7 >5>3 years in prison, respectively) or supply 
(life>14>14 years, respectively). In the United States, the situation is more complex, in that each drug has 
its own level of penalties applied. The United Nations conventions and the US Controlled Substances Act 
use roman numerals for the Schedules (that is, I, II, and so on), whereas the UK Misuse of Drugs Regulations 
use Arabic numerals (that is, 1, 2, and so on). LSD, lysergic acid diethylamide; MDMA, 3,4‑methylenedioxy-
N‑methylamphetamine; THC, Δ9-tetrahydrocannabinol; THCV, tetrahydrocannabivarin.
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Implications for neuroscience research
The widespread perception that because a 
substance is classified as Schedule I, it must 
pose a significant danger to humans still 
exists among law-makers and the general 
public — and possibly also among neurosci-
entists. However, this perception is generally 
incorrect. Importantly, the current regulations 
are based on this misperception and make 
research — both basic and clinical — hugely 
difficult.

For example, in the United Kingdom, it 
is much harder to study cannabis, MDMA 
and psilocybin than it is to study heroin, 
even though heroin is a more dangerous 
drug in terms of its medical and societal 
harms than these other drugs. However, the 
recognized therapeutic properties of heroin 
allow its medical use in the United Kingdom 
(although not in the United States), and 
hence it is placed in Schedule 2 (TABLE 1). 
Current UK regulations permit all hospitals 
to hold heroin and other opioids but require 
each individual hospital to obtain a licence 
for Schedule 1 drugs; UK Home Office 
data show that currently only three (out of 
several thousand) UK hospitals have such a 
licence. Applying for a licence takes about 
1 year, costs many thousands of pounds and, 
once granted, is subject to regular police 
reviews. As a consequence, many research-
ers who would like to work on these phar-
macologically fascinating substances cannot 
afford to do so.

Similar regulations apply in other coun-
tries. For example, it took a research group in 
Canada sponsored by the Multidisciplinary 
Association for Psychedelic Studies (MAPS) 
more than 4 years to obtain approvals to 
import MDMA from Switzerland for a trial 
of its therapeutic use in post-traumatic 
stress disorder (PTSD) in Canada, even 
after Health Canada (the department of the 
Canadian government that is responsible 
for national public health) and a Canadian 
Institutional Review Board had approved the 
protocol design (Canadian MDMA/PTSD 
Study MP‑4).

The regulations apply to any quantity of 
a drug, so even basic researchers who use 
only sub-milligram quantities must comply 
with them. In addition, if researchers do 
obtain approval to use the drugs, the rules 
regarding the storage of the drug in the 
laboratory are stringent. For example, in a 
trial of psilocybin for patients with cancer 
in the United States, the researchers were 
required to ensure that the few milligrams of 
substance was weighed daily by two people 
to protect against theft (S. Ross, personal 
communication). To our knowledge, there 

are no examples of a significant diversion 
of research drugs (Schedule I or otherwise) 
into recreational use.

If the investigator can obtain all the nec-
essary approvals and licences for a research 
study, the problem then becomes how and 
where to obtain the pharmaceutical sub-
stance, as these drugs are not available from 
standard chemical manufacturers. The cost 
of custom synthesis is usually prohibitively 
high and beyond the means of an investigator 
with a small grant. For example, one custom 
synthesis company in Boston (Massachusetts, 
USA) could provide psilocybin at a cost of 
about $12,000 per gram15 (C. Grob, personal 
communication). In addition, contract syn-
thesis companies are generally reluctant to 
prepare Schedule I substances because they 
require extensive documentation, a con-
trolled substance manufacturer’s licence and 
secure storage — as mandated by the DEA. 
This situation is particularly problematic 
for clinical research because: first, almost no 
companies have the necessary licences for the 
manufacture of clinically approved products 
(that is, products approved for human clini-
cal administration), and second, the drug 
doses required in clinical research are larger 
than those for preclinical research, which 
means that the costs are significantly higher. 
For example, one of the authors (D.J.N.) has 
been quoted a minimum of £100,000 for the 
production of 100 doses of psilocybin for 
a clinical trial in patients with treatment-
resistant depression.

Moreover, the ‘illegal — presumed highly 
dangerous’ perception of Schedule I drugs 
appears to be a powerful deterrent to grant-
giving bodies. University and hospital ethics 
committees are similarly hesitant, and obtain-
ing approvals for studies into these drugs is 
often protracted and difficult16. In practice, 
only a few funders — mostly specialized 
charities such as the Beckley Foundation, 
the Heffter Research Institute and MAPS — 
provide relatively small amounts of funding. 
This means that most of the work in this area 
is performed by enthusiasts who give their 
time for free17. Of the major UK and USA 
research funding bodies, only the UK Medical 
Research Council (MRC) has provided 
funding for a treatment trial of psilocybin in 
treatment-resistant depression (MRC MR/
J00460x/1) through their Developmental 
Clinical Pathway scheme.

In practice, research with Schedule I drugs 
has almost completely ceased, with research 
into psychedelic drugs being particularly 
affected. The exceptions are studies that 
focused on identifying negative (for example, 
addictive or brain-impairing) properties 

of psychoactive drugs. In our opinion, this 
approach severely impairs neuroscience 
research and impedes the development of 
promising new treatments for psychiatric ill-
nesses and other forms of mental suffering. 
The United Nations ban on Schedule I drug 
research has lasted for more than 50 years 
— it is difficult to think of another area of 
research in which regulatory constraints have 
had such a debilitating impact.

Unanswered scientific questions
Cannabis. Cannabis is a Schedule I drug 
but has been used in medicine for at least 
3,000 years. Recent neuroscience research18 
has discovered that cannabinoid 1 receptors 
(CB1Rs) bind not only endogenous can-
nabinoids (endocannabinoids), such as anan-
damide16, but also Δ9-tetrahydrocannabinol 
(THC), the psychoactive ingredient of can-
nabis that makes users ‘stoned’. Of particular 
interest for neuroscience is that CB1Rs are 
widely distributed in high density throughout 
the brain; indeed, they are the most densely 
expressed of the whole G protein-coupled 
receptor family19.

A Pubmed search for terms related to 
cannabinoid receptors or endocannabinoid 
receptors produces many fewer hits than 
Pubmed searches for two other G protein-
coupled receptors, namely dopamine recep-
tors and serotonin receptors. In part, this 
may be due to the relative newness of these 
discoveries on cannabis receptors, but it may 
also reflect the possibility that the illegal sta-
tus of cannabis and the need for licences plus 
safe holding inhibits research.

Despite the fact that cannabis has long 
been used in medicine and that its use 
has been recommended by eminent doc-
tors (including the physician to Queen 
Victoria20), cannabis was put into Schedule I 
of the United Nations convention in 1961 
on the basis of it having no medical use. 
This action was clearly a political rather 
than a scientific decision and one that has 
persisted since in both the United States and 
United Kingdom (but not in, for example, 
the Netherlands) despite further evidence 
of clinical value, as discussed below. The 
justification for the continued illegal status 
of cannabis includes claims of harms such 
as lung disease associated with smoking the 
substance, schizophrenia and addiction21. 
Such harms undoubtedly exist, but they are 
frequently exaggerated by scientists and the 
media. Overall, cannabis is less harmful than 
other popular drugs, such as alcohol22.

Self-reports reveal that cannabis is com-
monly smoked as self-medication to improve 
sleep and reduce anxiety symptoms23, and 
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there is growing interest in its possible use24 in 
attention-deficit hyperactivity disorder. Plant-
derived THC also has utility in the treatment 
of pain and spasticity in conditions such as 
multiple sclerosis and AIDS11,12. Other prod-
ucts of the cannabis plant, such as cannabidiol 
(CBD) and tetrahydrocannabivarin (THCV), 
have a pharmacology that is quite different 
from that of THC and may have utility in the 
treatment of seizure disorders, anxiety, psy-
chosis25 and addiction26. Although CBD is not 
a scheduled substance in the United Nations, 
US or UK systems, THCV is Schedule 1‑con-
trolled in the United Kingdom. The reason 
for this is unclear (THCV is not scheduled in 
the United Nations conventions); it cannot be 
on the basis of any pharmacological similarity 
to THC. Indeed, the actions of THCV may 
reverse the impairing effects of THC27. Partly 
because of its Schedule I status, THCV has 
been little studied in humans.

Medical use of marijuana has developed 
in the United States in the past decade and 
is now allowed in 17 states. It has recently 
been legalized for personal use in both 
Washington and Colorado. Nevertheless, 
for researchers, access to cannabis is limited, 
as it remains listed as a Schedule I drug. 
Moreover, the only source for research-grade 
cannabis in the United States is the National 
Institute on Drug Abuse (NIDA), and obtain-
ing it for a clinical trial requires submis-
sion of US Food and Drug Administration 
(FDA)-approved protocols to a special ‘ad 
hoc’ Public Health Service interdisciplinary 
review process. Furthermore, the regula-
tions governing the sale of marijuana to 
privately funded researchers explicitly state 
that the purpose of their research cannot be 
to develop the marijuana plant itself into an 
FDA-approved prescription medicine but 
must be to develop isolated cannabinoids in 
non-smoking delivery systems (presumably 
to avoid harms from smoking)28.

In the United Kingdom, a solution of 
cannabis extracts containing THC and 
other cannabinoids, called Sativex (GW 
Pharmaceuticals), presented a problem 
for the UK authorities because THC is a 
Schedule 1 drug and therefore cannot be pre-
scribed. Rather than deciding that cannabis 
preparations should not be in Schedule 1, 
Sativex was put into Schedule 4 and is 
now licensed for the treatment of pain and 
spasticity in multiple sclerosis. This deci-
sion to classify it in Schedule 4 was justified 
on the (pharmacologically meaningless) 
grounds that it was in an alcoholic solution 
and therefore different from other forms of 
THC. The decision is also inconsistent with 
the provisions of the 1961 United Nations 

convention4. Here, cannabis and cannabis 
resin are not only included in Schedule I 
but are also listed in the more restrictive 
Schedule IV of that convention4, according 
to which its use does not extend to the medi-
cal treatment of people. The decision to list 
Sativex in Schedule 4 of the UK regulations 
can be seen as a pragmatic response to a 
messy legal situation, but it also demonstrates 
how current regulations impair therapeutic 
development. How can any producer of other 
cannabinoid therapeutics be sure that similar 
special exemptions will be made for them?

A number of synthetic cannabimi-
metic agents acting at the CB1R have been 
developed, but most will probably never be 
licensed as medications because they are put 
in Schedule I in both the United Kingdom 
and the United States. Moreover, despite 
these synthetic cannabimimetics being 
widely available to the general public on the 
black market29, their potential addictive and 
therapeutic properties cannot be studied 
by anyone other than a Schedule I-licensed 
researcher. The proliferation of these new 
cannabimimetics with unknown toxicity was 
probably driven by the laws against canna-
bis — one of many examples of where once 
a drug has been made illegal, a more potent 
and so potentially more dangerous one takes 
its place. Synthetic cannabinoid agonists pre-
sent two problems. First, they are often more 
potent than cannabis: that is, they have a 
higher affinity for the CB1R. Second, because 
of the way they are packaged (with inert 
vegetable material), users may inadvertently 
consume an overdose in a way that is much 
less likely to occur with cannabis or cannabis 
resin. It has been suggested that regulatory 
agencies “…curb regulation aimed at any 
CB receptor agonists as Schedule I, as this 
ignores their medicinal properties.” (REF. 30) 
One such potential application of substituted 
naphthoylindoles (that is, typical cannabi-
noid agonists, which are currently listed as 
Schedule 1 in the United Kingdom) is in the 
treatment of glioblastomas31.

MDMA-type stimulants. Many derivatives 
of amphetamine have been investigated for 
clinical purposes, as they have various inter-
esting mood-altering properties. The most 
well-known of these derivatives is MDMA. 
Although first synthesized 100 years ago, 
it came into unofficial therapeutic use in 
the 1970s. Originally known as ‘empathy’, it 
was used in the United States as an adjunct 
to psychotherapy32,33 owing to its ability to 
facilitate interpersonal communication34. 
Before the neuroscientific mechanisms of 
this property could be investigated, it entered 

youth culture in the dance/rave scene, where 
dealers changed the name to ‘ecstasy’. The 
huge media backlash against this culture 
focused on the drug, with exaggerated claims 
of harm. Early stories focused on whether 
MDMA could produce a type of neurologi-
cal damage that had been observed in rats35, 
but despite years of study, there is no good 
evidence that occasional use has adverse 
neurological sequelae36. A number of deaths 
resulting from MDMA use were typically 
associated with hyperthermia37, as users often 
danced for prolonged periods of time and 
failed to hydrate adequately. When the cause 
of these deaths became known among users, 
rave clubs in the United Kingdom began to 
offer ‘chill-out’ rooms and promote adequate 
hydration. Amazingly, in the United States, 
the DEA attempted to criminalize such 
harm reduction strategies and used them 
as evidence that the promoters knew that 
drugs were being used at their events, thus 
justifying DEA raids (R. Doblin, personal 
communication).

In the 1980s, MDMA and related com-
pounds were Schedule I-controlled in the 
United Kingdom and United States and were 
also added to the United Nations 1971 con-
vention on the grounds of harm. However 
a recent analysis showed that the publicly 
held view that MDMA has a relatively high 
fatal toxicity is incorrect38. MDMA use has 
also been claimed to lead to brain damage 
and memory impairment, although the 
evidence for these adverse effects has been 
questioned36. Indeed, a critical appraisal of 
the harms of ecstasy suggested that they are 
less than those associated with other popular 
recreational activities, such as horse riding39.

Since MDMA was banned, a small 
group of MAPS members has campaigned 
to maintain interest in the potential thera-
peutic value of MDMA. They argue for its 
use as an adjunct to psychotherapy and 
run scientific symposia on this topic. They 
also completed a small scientific clinical 
proof‑of‑concept study in the United States40, 
which was the first controlled clinical study 
of MDMA. It was conducted in patients with 
treatment-resistant PTSD, a severely disa-
bling condition. They found that about 80% 
of MDMA-treated patients showed clinical 
benefits, whereas only about 20% of the 
placebo-treated group did. The patients were 
followed up for over 1 year, and the majority 
of MDMA-treated subjects continued to have 
symptomatic relief, with no subjects report-
ing harm from the treatment41. These results 
require replication by other research groups 
in other countries, which will be difficult 
under current regulations.
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Current best practice in treatment for 
PTSD aims at extinction of the memories so 
that they no longer intrude into conscious-
ness, but this approach requires the patient 
to relive the trauma and then overcome it. 
For many patients, the traumatic memo-
ries are so powerful and distressing that 
they cannot tolerate the emotions resulting 
from the recall, and so cannot complete the 
therapy. MDMA has the ability to reduce the 
brain responses to threats42, which may allow 
patients to engage fully in the treatment. 
The seemingly unique ability of MDMA 
to enhance empathy and trust makes it a 
powerful (and arguably necessary) tool for 
studying the neuroscience of these states, but 
there is no other published imaging study.

There are other potential clinical uses 
for MDMA beyond psychotherapy for 
PTSD that include helping with end‑of‑life 
anxiety and couples therapy. It has been 
suggested that the pro-empathy actions of 
MDMA might help people with autism43. 
Recently, MAPS made a grant available 
to test this hypothesis. Other perhaps less 
obvious possibilities include the treatment 
of the disabling dyskinesias associated with 
L-3,4‑dihydroxyphenylalanine (L-DOPA) 
treatment of Parkinson’s disease. Animal 
models of Parkinson’s disease suggest that 
5‑hydroxytryptamine (5‑HT) dysregula-
tion is involved in these dyskinesias, and 
the dyskinesia-reducing effect of MDMA is 
probably due to its enhancement of 5‑HT 
levels44. Other studies suggest that MDMA 
facilitates the recovery of cognitive func-
tion after minimal brain trauma in mice45. 
This, to some extent, reprises results from 
older studies that used other stimulants in 
the treatment of brain injury46 — another 
research area hampered by the illegal status 
of the possible treatments.

A more recent and equally controversial 
amphetamine analogue is mephedrone (also 
known as 4‑methylmethcathinone). This 
drug was first synthesized in 1929, but was 
little used until the 2000s, when it was resur-
rected in Israel as an octopamine analogue 
to provide a biological control approach 
for aphids on plants (hence the slang name 
‘plant food’). It became widely used in Israel 
by young people, and although there were 
no reported deaths or serious harms, it was 
banned by the Knesset. Soon after, it spread 
to the United Kingdom as a ‘legal high’, 
where it went by various names such as 
MCAT, drone and miaow-miaow. It became 
very popular as it was sold in pure form (in 
contrast to MDMA, which was often of par-
ticularly poor quality) and, being legal, could 
be readily ordered over the Internet.

As with MDMA, many media articles 
claimed that mephedrone has dangerous 
adverse effects. Coupled with unfounded 
police suggestions that it had led to deaths, 
this resulted in mephedrone being banned 
despite the lack of any real evidence of 
harm47. It was subsequently discovered that 
the rise in recreational mephedrone use 
in the United Kingdom in fact had some 
unexpected benefits, particularly a spec-
tacular fall in the number of deaths due to 
cocaine use by over 20% in 1 year48. This 
surprising finding could be explained by 
the fact that many cocaine users switched 
from cocaine to mephedrone, which is less 
toxic. Mephedrone thus seems to have saved 
more lives than it claimed, suggesting it has 
potential as a substitute for cocaine, like 
methadone is for heroin. Its illegal status and 
the fact that many analogues of mephedrone 
were banned under the same legislation 
means that this potential is now unlikely to 
be investigated, let alone realized.

Psychedelics. Psychedelic is a term that 
covers a range of drugs, but literally, it 
means ‘mind manifesting’. Psychedelic 
drugs occur widely in nature: for exam-
ple, in magic mushrooms (psilocybin), 
peyote cactus (mescaline), plant roots 
(ibogaine) and plant bark and certain grasses 
(dimethyltryptamine).

Although many scientists saw LSD as an 
important new tool for understanding the 
brain, it was never used as such because LSD 
was banned in the 1960s, before the emer-
gence of modern brain science. The banning 
appeared to be largely driven by political 
concerns — namely, that American youths 
were using it and as a result declined to 
fight in Vietnam. Nevertheless, the ban was 
justified by claims of harms such as people 
dying while trying to fly or having enduring 
psychotic experiences49. Recent analyses sug-
gest, however, that LSD is less harmful than 
most other controlled drugs1,2.

LSD received much attention for its clini-
cal uses. Between the 1950s and mid‑1960s, 
there were more than 1,000 clinical papers 
discussing 40,000 patients, several dozen 
books and six international conferences 
on LSD-assisted psychotherapy50. Because 
research was stopped so early, the methods 
and tools were not available to examine the 
neurobiological basis for the efficacy of LSD. 
Some findings were remarkable, however. A 
recent meta-analysis of six studies (published 
before LSD was banned) into its clinical effi-
cacy for the treatment of alcoholism found 
LSD-assisted psychotherapy to be at least as 
effective as any other available treatment51. 

In addition, LSD has been shown to help 
patients with a terminal illness come to terms 
with dying52. A MAPS-sponsored study of 
LSD in subjects with anxiety associated with 
end‑of‑life issues was recently completed in 
Switzerland; the results await publication.

The banning of LSD led people to search 
for other psychedelics that were free from 
the threat of legal sanctions. The most 
popular was psilocybin, which was (when 
in magic mushrooms) legal in the United 
Kingdom until the Drugs Act of 2005 
(REF. 53). Although magic mushrooms are 
largely used recreationally, many individu-
als report using them for self-treatment 
of disorders such as obsessive-compulsive 
disorder (OCD). However, only one clini-
cal trial has investigated psilocybin as a 
potential treatment for OCD54. That study 
showed marked decreases in OCD symp-
toms to variable degrees in all nine subjects 
during one or more of the testing sessions. 
Unfortunately, the disproportionate cost of 
the obtaining the drug precluded a larger 
follow‑up study.

Another use for psychedelics is in clus-
ter headaches, a severe pain syndrome for 
which treatment options are limited and 
which is associated with high suicide rates. 
Magic mushrooms and LSD are regularly 
used by sufferers55, but their effectiveness in 
reducing pain in this condition has not been 
formally studied, presumably owing to their 
Schedule I status.

A couple of small scientific studies of 
psilocybin validate the view that it has thera-
peutic value. One study found that psilo-
cybin administration can have profound 
effects on attitudes and behaviour in healthy 
subjects, with many subjects rating it as one 
of the five most significant experiences in 
their lives56. These effects were enduring; a 
follow‑up study 2 years later revealed that 
the subjects still found the experience pro-
foundly meaningful57. A study in cancer suf-
ferers showed that, in a fashion similar to the 
value of LSD in terminal illness52, psilocybin 
helped people make sense of their predica-
ment and cope with it better15. 

Psychedelics have a particularly important 
role in the study of consciousness because 
they produce such profound changes in 
this state; indeed, one could argue that the 
psychedelic state is a major challenge for 
neuroscience to explain. Psychedelics act 
as agonists at the 5HT2A receptor, which is 
most highly expressed in the cortex, par-
ticularly on layer 5 pyramidal cells, but also 
on fast-spiking regulatory interneurons58. 
Layer 5 neurons are thought to control top-
down cortical processing of sensations59 
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and possibly emotions that are disturbed in 
conditions such as schizophrenia and depres-
sion. Studying the role of these receptors is 
impossible without using psychedelics as, 
to our knowledge, all 5‑HT2A agonists have 
psychedelic effects. Some 5‑HT2A agonists are 
not, as yet, controlled and therefore can be 
used in preclinical studies with relative ease. 
However, no safety data exist for these ago-
nists, and therefore they cannot be used for 
studies in humans. Studies in animals have 
found that 5HT2A agonists produce excita-
tion of layer 5 pyramidal cells and associated 
interneurons60, and in humans, 5HT2A antag-
onists block the psychotomimetic effects of 
psilocybin61. Thus, the banning of psych-
edelics not only impairs research into their 
potential therapeutic value but also hampers 
basic neuroscience research.

Despite the interesting preclinical neu-
roscience findings listed above, very few 
studies using psychedelic drugs to investi-
gate human brain function have been con-
ducted in the 50 years since psychedelics 
were banned. In one recent functional MRI 
study, intravenous administration of psilo-
cybin revealed a profound and unpredicted 
reduction in brain activity, particularly in 
the default-mode network, and a decou-
pling of the integrity of this system62. This 
effect was shown to be of neuronal origin, 
as it was replicated using magnetoencepha-
lography, a technique that has sufficient 
temporal resolution to allow analysis of 
cortical neuronal circuits by dynamic 
causal modelling. This study showed that 
the main action of psilocybin was on layer 5 
pyramidal neurons63.

In some subjects in this study, psilocybin 
exposure was associated with enhanced 
mood several weeks later64, which is con-
sistent with findings from other studies15,57. 
Interestingly, psilocybin exposure was 
associated with an enhancement of visual 
association cortex activation in response 
to positive memories, which might help to 
explain the positive mood outcomes64. The 
psychosis-like state induced by psilocybin 
could also be used to test new antipsychotics, 
as the default-mode uncoupling it produces 
is similar to that observed in individuals 
with prodromal schizophrenia65.

These findings have implications for 
the treatment of mood disorders, and the 
UK MRC has funded a trial of psilocybin-
augmented psychotherapy for treatment-
resistant depression. However, the trial has 
been unable to begin because no supplier of 
trial quality (good manufacturing practice 
(GMP)) psilocybin has been found. (Current 
UK Medicine regulations require GMP 

production of substances for clinical trials 
but allow neuroscience experiments to be 
performed with chemically pure non-GMP 
products.) Even if the trial does start and has 
a positive outcome, roll-out of psilocybin 
into wider clinical research and treatment 
will be almost impossible in either the United 
Kingdom or United States without a change 
in the law, because any doctor wishing to 
prescribe the drug treatment would need to 
obtain a Schedule I licence — at great cost 
and time, as explained above.

TABLE 2 summarizes the actual and 
potential uses and neuroscience interests for 
many of the substances discussed here.

The role of neuroscientists
From the above, it is self-evident that the 
laws relating to Schedule I drugs have had a 
deleterious impact on the progress of neuro-
science research and treatment development. 
The therapeutic potential of these drugs is 
clear, but further investigation is hampered 
by the hurdles and costs that these regula-
tions impose. Perhaps more important for 
the neuroscience community is the fact that 
human brain studies on phenomena such 
as hallucinations and consciousness and 
the role of the 5HT2A receptor have been 
impeded by these regulations.

There is a third facet to the drug regula-
tions: namely, that research into potential 
harms of the drugs is hampered. In all 
Western countries, the legal justification 
for the regulation of drugs is to reduce 
harms. It is more difficult to estimate the 
extent of harms of illegal drugs than those 
of legal drugs because data collection for 
illegal drugs is much poorer. Moreover, 
research into the possible harmful effects of 
these drugs, with the aim to improve treat-
ment and to prevent these harms, is also 
impaired by current regulations. Research 
on opioids, such as heroin, and stimu-
lants, such as cocaine, has substantially 
improved our understanding of the brain 
mechanisms of addiction66 and has led to 
new treatments, such as buprenorphine 
(Subutex, Reckitt Benckiser) for heroin 
addiction67. That has not happened for 
the drugs discussed in this article, partly 
because of their Schedule I status. If we 
understood the effects of these drugs better, 
then we might be able to develop analogues 
that maintain therapeutic potential but 
have fewer adverse effects. In the United 
Kingdom, heroin is classed in Schedule 2 and 
is therefore easier to study than cannabis or 
psilocybin. In the United States, it is classed 
as Schedule I and so is hardly studied there at 

Table 2 | Schedule I drugs — potential uses and neuroscience interests

Drug Therapeutic uses Potential therapeutic 
uses

Neuroscience research 
interests

Cannabinoid 
THC

•	Spasticity
•	Pain
•	Appetite stimulation

•	Attention-deficit 
hyperactivity disorder

•	Post-traumatic stress 
disorder

•	Insomnia

•	Nature of consciousness
•	Model of psychosis
•	Mechanisms of pain and 

appetite

Cannabinoid 
THCV

•	Anxiety
•	Insomnia

•	Emotion regulation

Ketamine •	Anaesthesia
•	Analgesia
•	Depression

•	Glutamate (NMDA) 
receptor function

•	Model of psychosis

LSD •	Cluster headaches
•	Terminal illness

•	Pain syndromes
•	Alcoholism

•	Model of psychosis
•	Nature of consciousness
•	Perceptual processes
•	5‑HT receptor function

MDMA •	Psychotherapy for 
post-traumatic stress 
disorder 

•	Couples psychotherapy
•	Parkinson’s disease
•	Brain recovery

•	Emotion regulation
•	Empathy
•	5‑HT

2
 receptor function

Mephedrone •	Cocaine dependence
•	Other stimulant 

addiction

•	Stimulant function
•	Addiction

Psilocybin •	Obsessive-
compulsive disorder

•	Cluster headaches
•	Terminal illness

•	Depression •	Nature of consciousness
•	Perceptual processes
•	Model of psychosis and 

mood
•	5‑HT

2
 receptor function

5‑HT, 5‑hydroxytryptamine; LSD, lysergic acid diethylamide; MDMA, 3,4‑methylenedioxy-N‑methylam‑
phetamine; THC, Δ9-tetrahydrocannabinol; THCV, tetrahydrocannabivarin.
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all. Cocaine is not in Schedule I in the United 
States because it has a medical use as a local 
anaesthetic in, for example, ocular surgery.

Governments maintain that current drug 
regulations do not prevent research because 
people have the opportunity to obtain 
licences. In practice, however, there has 
been a de facto ban on research into many 
psychoactive drugs over the past 50 years 
for the reasons described above. In the case 
of psychedelics, there has been almost no 
research since the ban, in marked contrast 
to the situation before it. This ban derives 
from the enforcement agencies assuming 
authority over the scientific community, 
as exemplified by the questions posed by 
Robert F. Kennedy to the DEA in the 1960s 
(quoted in REF. 49):  

Why if [clinical LSD projects] were 
worthwhile six months ago, why aren’t 
they worthwhile now? … We keep going 
around and around … If I could get a 
flat answer about that I would be happy. 
Is there a misunderstanding about my 
question? Robert F. Kennedy

One can only hope that the inhibition 
of research has not been viewed by govern-
ments as a convenient protection against 
evidence-based challenges to the current 
scheduling. The lack of new evidence 
perpetuates the justification for severe 
controls on these drugs on the basis of the 
precautionary principle. One of us (D.J.N.) 
has met seeming resistance to our work on 
psilocybin and MDMA from a UK politician 
who has tabled parliamentary questions that 
challenge the value of our research and ask 
how it could be terminated68. It seems that it 
is difficult for some politicians to understand 
that a psychoactive drug (like any substance) 
can have both beneficial and adverse effects, 
and that perspective has resulted in the cur-
rent cautious policy in terms of the regula-
tion of such drugs.

It is surprising that the scientific com-
munity, particularly neuroscientists, has 
not protested against the effective ban of 
research on drugs that could offer so many 
insights into human brain function and 
such great opportunities for new treat-
ments. Most of the funded and published 
research into these drugs seems to focus 
on their possible harms rather than their 
possible benefits. This focus may reflect 
a genuine concern that researchers have 
in relation to public health, but it can bias 
legal opinion. Remarkably, the only paper 
on MDMA in a leading scientific journal 
in the past 20 years was one purporting to 

show that it caused dopaminergic brain 
damage, and this finding was later retracted 
after it emerged that the investigators had 
used methamphetamine by mistake35. The 
fact that the peer reviewers of the paper 
apparently did not notice that the result was 
pharmacologically implausible could sug-
gest that there may be presumptive preju-
dice about these psychoactive drugs even 
among some scientists.

Importantly, this now retracted study was 
used, along with other studies, to justify the 
decision by the US Sentencing Commission 
to increase the penalties for MDMA posses-
sion 14‑fold (to 2.5 times those of cocaine 
possession). This decision was based on 
MDMA’s purported neurotoxicity, addictive 
propensity and its being doubly harmful, as it 
could be classed both as a hallucinogen and 
a stimulant. A recent court case in New York 
has resulted in a major revision of this policy, 
with penalties now being equal to those for 
cocaine possession, following evidence that 
MDMA was not neurotoxic, not addictive 
and not a hallucinogen26. Judge Pauley, when 
making this judgement, attacked the US 
Sentencing Commission’s decision, criticiz-
ing them for “opportunistic rummaging” of 
supposed scientific facts and noting their 
“selective and incomplete” analysis, particu-
larly considering that MDMA is one of the 
least addictive of drugs69.

There are other examples of therapeutically 
promising drugs that are difficult to research 
owing to regulations. A pertinent recent 
example in the United Kingdom is ketamine 
analogues such as methoxetamine (BOX 1).

Conclusions and future directions
If some of the substances described above are 
to achieve their status as potential therapeu-
tic agents, they would have to be moved to a 
lower — that is, less restrictive — Schedule 
in the drugs legislation. In the United States, 
simply moving these substances from 
Schedule I to Schedule II would make them 
much more accessible for research. For 
MDMA and psilocybin, however, that would 
be difficult because both are also placed in 
Schedule I of the United Nations 1971 con-
vention. Thus, changing their status requires 
approval by a majority of United Nations 
Member States, and the United Nations 
conventions have proved to be extremely 
resistant to any such changes. The (neuro)
scientific community can help to change the 
situation by making the case for such changes 
to their governments.

In the meantime, individual countries 
could exempt hospitals and other research 
organizations from the need to apply for 
Schedule I licences, as is currently the case 
in the United Kingdom for Schedule 2 
drugs such as heroin. Also, at least in 
the United Kingdom, many substances 
in Schedule 1 of the Misuse of Drugs 
Regulations are not under international 
(United Nations) control. These include, 
for example, certain substituted deriva-
tives of cathinone70 and ketamine as well as 
certain (legally ill-defined) derivatives of 
LSD, such as 2‑bromo-LSD (which does not 
have psychedelic properties but appears to 
be effective in treating cluster headaches)71. 
In principle, these could all be moved to a 

Box 1 | Ketamine and methoxetamine

Ketamine is a glutamate NMDA receptor antagonist that has been used for decades as a tool in 
neuroscience research on glutamate systems. Clinically, it is a unique, respiration-sparing 
anaesthetic that is particularly useful for children, on the battlefield and in veterinary practice. It 
also has a growing role in the treatment of chronic pain syndromes72 and has been acclaimed as 
the most important advance in the treatment of depression for the past 50 years73. However, for 
some time there has been growing recreational use of ketamine, which has led to some deaths 
and an emerging problem of chronic inflammatory cystitis that can lead to the need to remove 
the bladder74. For these reasons, safer alternatives to ketamine would be preferred and one — 
methoxetamine — has been developed and sold over the Internet. It is a dissociative anaesthetic 
showing rapid-acting antidepressant effects and is thought to be both a non-competitive NMDA 
receptor antagonist and a dopamine reuptake inhibitor75. Although no deaths have been 
associated with methoxetamine use so far, the UK government’s Advisory Council on the Misuse 
of Drugs recommended banning it in 2013 (REF. 76). To prevent other analogues being substituted 
for methoxetamine, they also recommended making a whole range of similar compounds illegal, 
most of which have never been tested in rodents, let alone used in humans. Although ketamine is 
listed in Schedule 4 in the United Kingdom, these analogues were put into Schedule 1, which will 
inevitably severely limit studies to determine whether they might in fact be safer alternatives to 
ketamine. Even more confusing was the decision to put the analogues in Class B of the UK Misuse 
of Drugs Act, so attracting penalties of up to 5 years in prison for possession and 14 years for 
supply, whereas for ketamine the penalties are 2 and 7 years, respectively76. This categorization is 
scientifically flawed; if the alternatives are safer than ketamine but never become available, this 
ban may also paradoxically increase the use and harms associated with ketamine use.
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lower Schedule by domestic action without 
reference to the international drug control 
treaties.

As discussed above, preclinical research 
could be performed more easily if a licensing 
category was created in the law especially for 
scientists who need only small amounts of 
drug. In vitro studies and studies in animals 
require only a few milligrams of most sub-
stances, and even less with LSD. If the quan-
tity on hand for research is less than a single 
human dose, one could argue that diversion 
control is not necessary in these cases.

The contrast with the situation for drugs 
such as heroin and methamphetamine is 
profound. A lot of research is done with 
these, mainly in animals, with the aim 
of understanding the brain changes that 
underlie addiction and relapse. If these sub-
stances are allowed in the laboratory both 
because they are addictive and despite them 
being addictive, would it not make sense to 
encourage research on other psychotropic 
drugs that have less strong (or even no) 
addictive properties?

We finish with an insight from one of the 
pioneers of using drugs to explore the nature 
of consciousness — Aldous Huxley — whose 
words about the suppression of justice have 
considerable resonance with the restraint of 
neuroscience research discussed in our paper.

Great is truth, but still greater, from a 
practical point of view, is silence about truth. 
Facts do not cease to exist because they are 
ignored. By simply not mentioning certain 
subjects … totalitarian propagandists have 
influenced opinion much more effectively 
than they could have by the most eloquent 
denunciations. Aldous Huxley
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Drug legal status

Medicinal cannabis: time for a comeback?
The Pharmaceutical Journal19 NOV 2014By David Nutt

The stringent laws on cannabis do no favours for patients,
clinicians and researchers.

Source: Alex Nabaum

The outlawing of the use of cannabis medicinally was done with political motives. There is no
evidence to suggest that legalisation of cannabis for medicinal purposes would increase
recreational use. It is time the UK government acts on evidence, allowing the use of medicinal
cannabis and reducing barriers to its research.

Cannabis is one of the world’s oldest drugs, with evidence of its medicinal use in ancient Egypt,
China and Siberia. As a tincture in alcohol, it was a medicine in the UK until 1971 and reputedly
Queen Victoria was a regular user of it for period pains and post­partum discomfort. Her
physician – Sir John Russell Reynolds – was a great proponent of the use of medical cannabis,
writing a definitive account of its values in The Lancet in the 1890s[1]. A century later, the 2000
House of Lords report on medical cannabis came to similar conclusions[2].
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So why was cannabis removed from the pharmacopoeia in 1971? The answer is complicated: the
proximate cause was an attempt by two London GPs who were campaigning for recreational
cannabis to be made legal. They prescribed tincture of cannabis with instructions on how to apply
it to tobacco so that it could be smoked. The GPs were struck off the medical register but, for
purely political reasons, the Labour government at the time decided it could gain advantage by
removing the drug from the pharmacopoeia. There was little outcry from the medical profession
and so the ban was enacted and continues today.

The logic was unsound then and even more so today. In the 1970s, around half a million people
in the UK had tried cannabis and, despite its illegal status, that number has risen to more than 10
million people today, and around half of young adults have tried cannabis. In 2000, the House of
Lords recommended that cannabis be made legal for medicinal use. The government said it was
sympathetic to this suggestion but soon turned against it to gain political advantage. Since then,
successive governments have actively penalised both recreational and medicinal users of
cannabis.

The arguments for this draconian approach are the potential risks of psychosis and the risk of
more road traffic accidents, neither of which are well founded[3]and have in fact been shown to
be specious in countries with more lenient cannabis laws, such as The Netherlands.

Users of medicinal cannabis have been similarly targeted, with regular “dawn­raids” of officers
breaking down front doors to catch wheelchair­bound patients suffering from multiple sclerosis
(MS) and other chronic diseases with small amounts of cannabis for personal treatment. These
people are inevitably prosecuted and then convicted.

There is no medical defence for the possession of cannabis, unlike many other drugs. The
centuries­old common law Defence of Necessity was revoked, but for cannabis only, by the Law
Lords in 2005

[4]
. You can still claim that your possession of psilocybin, a naturally occurring

psychedelic compound, is necessary for the treatment of your obsessive compulsive disorder but
no beneficial effects of cannabis can be claimed to avoid conviction (although they may be used
to help mitigate sentencing). Moreover, the police often compound matters by charging the
partner (e.g. family, friends, spouses) with supply, which, for a class B drug, can lead to up to 14
years in prison, plus the seizure of all assets under the Proceeds of Crime Act.

Despite the risk of prosecution, it is estimated that more than 30,000 people use cannabis
medicinally in the UK each day. Many more would undoubtedly do so if not for concerns about
breaking the law. Recently, Norman Baker, the Minister of State for Crime Prevention, has called
for the law to be changed to allow medicinal use[5].
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Under the Misuse of Drugs Act 1971, cannabis is a Schedule 1 Class B drug. Schedule 1 drugs
are deemed – by whom it is not clear but the Home Secretary has the final say – as those having
no medicinal value. Holding or dispensing cannabis requires a Schedule 1 license that costs about
£5,000 in real and opportunity costs (e.g. disclosure and barring service checks, lockable
refrigerator, etc) and takes a year or so to obtain. Only four hospital pharmacies in the UK
currently have such a licence so clinical cannabis research is almost non­existent. Amazingly,
placebo cannabis (i.e. a cultivar that has almost no d9­tetrahydrocannabinol [d9THC], the
psychoactive compound that gets people “high”) is also a Schedule 1 drug, which adds further
regulatory complexity to its purchase and use for clinical research.

Medicinal benefits
Cannabis plants make up to a hundred organic compounds that might have therapeutic potential.
Many of these were discovered by UK scientists. However, the ultra stringent regulations that
restrict cannabis use have blocked research in the UK, the only exception being Sativex, an
alcoholic solution of plant cannabis that contains a balanced mixture of d9THC and cannabidiol.

The development of this product for pain and spasticity in MS and related disorders was
challenging scientifically but also in how it could be fitted into the Misuse of Drugs Act 1971
without opening the gates to other forms of cannabis. Finally, in 2013, the Advisory Council on
the Misuse of Drugs recommended a Schedule 4 classification for Sativex – although it remains a
Class B drug – but refuse to say if other alcoholic extracts would be similarly scheduled[6].

Pharmaceutical aspects
Because of the complex mixture of compounds in the cannabis plant, the active ingredients of
herbal cannabis are hard to define. D9THC is clearly one because we know that synthetic or
extracted variants of this (e.g. nabilone and dronabinol [THC]) have long been established
medicines for conditions such as chemotherapy­induced nausea and cachexia. These are Schedule
2 Class B drugs.

Herbal cannabis contains d9THC and cannabidiol in differing ratios, with “skunk”­like varieties
having increased levels of d9THC at the expense of reduced cannabidiol concentrations. This
leads to greater psychoactive “stoning” actions but may also produce more addiction and
psychotic experiences. There is evidence from the work of researchers at University College
London that cannabidiol protects against the worst psychoactive aspects of d9THC and may itself
have anti­addictive and antipsychotic properties[7].

Cannabidiol is “non­scheduled” because it does not produce a “high”. But this logic does not
apply to all cannabis products since cannabidivarin is Schedule 1 Class B controlled despite not
leading to “highs”[8]. This is particularly unfortunate because it limits research on this drug,
which preclinical studies suggest may be a highly promising new approach to treating seizures.

In the United States, many states have enacted Charlotte’s Web law (named after Charlotte Figi,
who had severe myoclonic epilepsy of infancy), which allows cannabis use for refractive forms
of epilepsy after a dramatic response in a young girl whose seizure count went down from
hundreds a week to just a handful after cannabis treatment.

http://en.wikipedia.org/wiki/Charlotte's_Web_(cannabis)
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The other massive growth area for cannabis treatment is in various cancers. Cannabis oil is now
widely used as self­medication for people with cancers who are non­responsive to conventional
therapy. There are controlled trials of cannabis oil for skin cancers despite these being hampered
by regulations, but research into systemic use of cannabis oil for other cancers is non­existent
(although a trial of Sativex in gliomas is ongoing in the UK). However, the internet contains
many personal and compelling testimonies of miraculous recoveries from a range of cancers
treated with cannabis oil so there is real justification for more research in this field.

Other countries
The situation is different in many other countries. The Netherlands has always allowed the use of
medicinal cannabis alongside recreational use in “coffee shops”. Now, about half of the states in
the United States and Uruguay, Czech Republic, and Portugal, among others, have followed suit,
which means that patients can be prescribed cannabis for a range of disorders. This has proved
particularly popular in the United States where one obvious and welcomed benefit has been a
significant reduction in deaths from prescription opiates as people in need of pain control switch
to cannabis[9].

Coming soon
The legalised use of medicinal cannabis could easily happen in the UK and I believe this is likely
to happen after the next general election. Both the Liberal Democrats and the UK Independence
Party have said they are in support of medicinal cannabis. All that is required is for the Home
Secretary to move cannabis from Schedule 1 to Schedule 2 because, by definition, any substance
under Schedule 1 has no medicinal purposes, whereas under Schedule 2 it does. This would then
exempt all pharmacies and hospitals from a licence requirement. The challenge will be getting
supplies.

UK production is limited to one company, GW Pharma, which makes Sativex. It is unlikely that it
could supply the explosion of demand that such a change would bring. One solution would be to
allow personal growing of a couple of plants per person on prescription. However, much more
will be needed and importation from medicinal cannabis suppliers, such as those that exist in The
Netherlands, will be required. There is an eight­week limit on import licences, making
importation of medicinal cannabis problematic unless the limit is extended.

Time for a comeback
Cannabis has always been a medicine and its removal from the pharmacopoeia in 1971 was an
act that served no one except the politicians of the day. It manifestly failed to reduce recreational
cannabis use but has become a barrier to research on the therapeutic potential of the plant since
then, to the detriment of many hundreds of thousands of potential patients. Given the widespread
availability and use of cannabis today, there is no reason to suppose that making it legal as a
medicine would have any impact on recreational use.

Legalising cannabis for medicinal use would not only give patients another treatment option, but
would also provide the scientific community with an opportunity to investigate its full potential
in the medical world. A number of countries have loosened its tight laws already, the UK should
follow suit.

David Nutt is a psychiatrist and the Edmund J. Safra professor of neuropsychopharmacology in
the division of brain science, Department of Medicine, Hammersmith Hospital, Imperial College
London
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Jonathan Liebling 13 FEB 2015 15:45

As a senior member of United Patients Alliance who represent a large number of medical
cannabis patients, who have found no better medicine for management of their illness, I
can say that every day that goes by that doctors cannot recommend cannabis as an effective
medicine AND to criminalise these patients for possessing medication is another day too
long. Remove cannabis from Schedule 1 of the misuse of drugs act. I think we all now
know that is has Therapeutic Value ­ even if it is in its natural form.
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ADVISORY COUNCIL ON THE MISUSE OF DRUGS

1. Background

1.1 In October 2001 the Home Secretary asked the Advisory Council on the
Misuse of Drugs (the ‘Council’) to review the classification of cannabis
preparations in the light of current scientific evidence.

1.2 The Council is established under the Misuse of Drugs Act 1971 to keep
under review the drug situation in the United Kingdom and to advise
government ministers on the measures to be taken for preventing the
misuse of drugs or for dealing with the social problems connected with their
misuse. In particular, the Council is required to advise on the appropriate
classification of substances being specified under Part I, Part II, and Part III
of Schedule 2 to the Act.

1.3 The classification of drugs, in Schedule 2 to the Misuse of Drugs Act 1971,
is based on the harm they may cause:

Class A (the most harmful) includes morphine and diamorphine (heroin).

Class B (an intermediate category) includes amphetamines, barbiturates,
cannabis and cannabis resin.

Class C (the least harmful) includes anabolic steroids, benzodiazepines and
growth hormones.

1.4 When advising on the harmfulness of drugs, the Council takes account of
the physical harm that they may cause, their pleasurable effects, associated
withdrawal reactions after chronic use, and the harm that misuse may bring
to families and society at large.

1.5 The Misuse of Drugs Regulations 2001 (Statutory Instrument 2001/3998)
defines the categories of people authorised to supply and possess drugs
controlled under the Act. In these Regulations, drugs are categorised under
five schedules:

Schedule 1 includes drugs such as cannabis that are not, conventionally,
used for medical purposes. Possession and supply are prohibited without
specific Home Office approval.

Schedule 2 includes morphine and diamorphine and are subject to special
requirements relating to their prescription, safe custody and the need to
maintain registers.

Schedule 3 includes barbiturates and are subject to special prescription,
though not safe custody requirements.

Schedule 4 includes benzodiazepines and are neither subject to special
prescription or safe custody requirements.

Schedule 5 includes preparations that, because of their strength, are exempt
from most of the controlled drug requirements.
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THE CLASSIFICATION OF CANNABIS UNDER THE MISUSE OF DRUGS ACT 1971

2. Introduction

2.1 The plant Cannabis sativa is also known as hemp. As a drug of abuse
it usually takes the form of either herbal cannabis (marijuana) consisting
of the dried leaves and female flower heads, or cannabis resin (hashish)
which is secreted by the leaves and flowers and often compressed into
blocks. Cannabis oil (hashish or hemp oil) is a concentrate of cannabinoids
obtained by solvent extraction of the crude plant material or of the resin.

2.2 The term cannabinoid was originally used to describe the family of naturally
occurring chemicals found in cannabis. Of these, the most significant is 
∆9-tetrahydrocannabinol (THC) but there are others (eg cannabidiol and
cannabinol) which, though not psychoactive, may modify the effects of THC
itself. The term cannabinoid also encompasses any substance that activates
cannabis receptors including synthetic (eg nabilone) and endogenous 
(eg anandamide) compounds.

2.3 This Report considers the most appropriate Class (see paragraph 1.3)
into which cannabis preparations should be categorised based on its
harmfulness. There is, at the present time, no authorised medicinal
preparation of cannabis and, therefore, this Report is not concerned with
its potential medicinal uses. The Council is aware, however, that clinical
trials of cannabis derivatives are in progress. If, at some future date, one
or more cannabis preparations become available as medicinal substances
then the Council would advise about which Schedule, under the Misuse of
Drugs Regulations 2001, they should be categorised (see paragraph 1.5).
This matter, however, is entirely separate from the classification of cannabis
under the Misuse of Drugs Act 1971.

2.4 The Report itself is based on a detailed scrutiny of the relevant scientific
literature including four reviews commissioned by the Department of Health
in 19981 as well as an update commissioned by the Home Office and
completed in November 2001.2

1 Ashton (1998), Johns (1998), and Plant (1998a, 1998b) – see bibliography.

2 Nutt and Nash (2001) – see bibliography.
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3. Epidemiology

3.1 Information about the use of cannabis in the UK comes from a variety
of sources. None are ideal but, collectively, they provide a reasonable
indication of the present scale of use and of the changes that have occurred
over the past 20 years. The available sources of information come from:

• surveys of self-reported use;
• seizures (by police and customs officers);
• cautions and court appearances data; and
• National Drug Misuse databases.

3.2 Cannabis use appears to have increased dramatically over the past two
decades. British Crime Survey (BCS) data show that, in England and Wales,
lifetime use between 1981 and 2000 amongst those aged 20 to 24 years
rose from 12 per cent to 52 per cent. In the same age group, the 2000 BCS
suggested that use in the previous year was 27 per cent, and in the
previous month was 18 per cent. By comparison, use of amphetamine
or heroin in the past month was 3 per cent and less than 0.5 per cent
respectively. The ‘best’ estimate (based on the 2000 BCS data) of the
number of 16–24-year-olds using cannabis in the previous year is 1,503,000
(range 1,308,000–1,698,000).

3.3 In Scotland, lifetime use of those aged under 25 years in 2000 was
34 per cent (compared to 40 per cent 1996) and use in the last year was
15 per cent (compared to 25 per cent in 1996). Between 1995 and 1998
lifetime use amongst the same group in Northern Ireland rose from
12 per cent to 18 per cent. In 1998 the Northern Ireland rates for use
in the last year and last month were 7 per cent and 4 per cent.

3.4 Local and national surveys indicate that cannabis use is highest amongst
adolescents (aged 16 to 19 years) and young adults (aged 20 to 29 years),
and more prevalent in males than females (see Table 1). Although there may
be some geographical differences, there is substantial consumption in both
rural and urban parts of England and Wales, and amongst adolescents and
young adults from wide social and educational backgrounds. Use in Scotland
and Northern Ireland is considerably lower.

Table 1: Use (%) of cannabis in the last 12 months, by age and gender,
2000 British Crime Survey3 (England and Wales)

Age (years) Male Female All 

16–19 28 21 25 
20–24 30 24 27 
25–29 23 12 17 
30–34 15 6 10 
35–39 9 4 6 
40–44 6 3 4 
45–59 3 1 2 
All 16–59 12 7 9 
All 16–29 27 18 22   

3 Ramsay et al (2001) – see bibliography.
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3.5 The number of seizures, by police and customs officers, increased in line
with the rise in self-reported use from 17,227 in 1981 to 114,667 in
1998. The number of seizures fell, in 1999, to 97,356. In that year,
police and customs officers seized a total of 71 tonnes of cannabis
preparations, of which 53 tonnes were accounted for by cannabis resin.
In the same year there were 15,108 seizures of heroin and 13,194
seizures of amphetamines.

3.6 The number of cannabis offences (as persons found guilty, cautioned, given
a fiscal offence, or dealt with by compounding) rose from 15,388 in 1981
to 99,140 in 1998 before falling to 88,548 in 1999. Over 90 per cent of
such recorded cannabis offences in 1999 were for ‘unlawful possession’.
Offences related to heroin and amphetamines in 1999 were 12,760 and
12,102 (respectively).

3.7 It should be noted that these figures for drug seizures and offences reflect
law enforcement activities and were not designed as epidemiological tools.
They are useful, however, when considered in conjunction with other data,
in contributing to knowledge about long-term trends in cannabis misuse.
Nevertheless, the nature and origins of these statistics should be borne
in mind in their interpretation. For example, the fall between 1998 and
1999 in both the numbers of cannabis seizures, and persons dealt with
for cannabis offences, should not be taken as indicating a reduction in use.
The reductions in seizures were probably due to two factors. First, the law
enforcement agencies have been concentrating their efforts, in recent
years, on Class A substances in line with the availability targets in the
Government’s Drugs Strategy. The second possible factor may reflect
a reduction in the number of stops and searches, especially in London,
following the publication (February 1999) of the report by Sir William
MacPherson, The Stephen Lawrence Inquiry. Although only a minority
of all stops and searches result in an arrest, they are relatively important
in leading to arrests for drug use.4

3.8 During the period October 1992 to March 1993, of the 20,343 people
starting attendances at treatment agencies in Great Britain, 1,414
(7.0 per cent) had cannabis reported as their main problem drug. By
April to September 2000, this number had risen to 3,537 out of 39,658
(8.9 per cent) attendances. This contrasts with 24,759 starting
attendances for heroin misuse and 1,413 for amphetamine misuse during
the same period. No individuals are reported to the Northern Ireland
Addicts Index as having problematic cannabis use.

4  Corkery (2001) – see bibliography.
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4. Risks to human health

4.1 Drugs affect health in a number of different ways. They can produce
immediate adverse medical effects (such as death from respiratory
depression with heroin) or can damage health over a period of time
(such as lung and heart disease from smoking tobacco). Some drugs
injure health as a secondary consequence of the way in which they are
used: the sharing of needles to inject heroin, leading to infections such
as human immunodeficiency virus (HIV) and hepatitis, is an obvious
example. Furthermore, some drugs cause physical or mental dependence
which can distort the life of the user so that they endanger themselves
or others in their attempts to obtain supplies of their drug.

4.2 In some instances long-term damage can result from just single use
(eg infection with HIV from a single injection); whereas other problems
may emerge only after extended use of large amounts of drug
(eg cannabis dependence).

4.3 Acute health risks of cannabis

4.3.1 Acute health risks are those due to the direct effects of cannabis, on the
body, after its immediate use. They include actions on the brain, the heart
and lungs, as well as other organs.

4.3.2 Cannabis produces dilatation of some blood vessels and leads to
constriction of others. The characteristic redness of the eye, shortly after
exposure, is due to dilatation of the conjunctival blood vessels. More
problematically it constricts other blood vessels leading to an increase
in blood pressure. Cannabis can also disrupt the control of blood pressure
leading to lower standing blood pressure and an increased risk of fainting.
Cannabis also produces an increase in heart rate. Maximum increases
in heart rate occur within 15 to 30 minutes of inhalation, and remain raised
for two hours or more. Tolerance to the cardiovascular effects of cannabis
occurs with repeated use.

4.3.3 The cardiovascular actions of cannabis are similar to the effects of
exercise, and probably do not constitute a significant risk in healthy
adolescents and young adults. They can, though, be dangerous in people
with diseases of the cardiovascular system, especially those with coronary
artery disease, irregularities of heart rhythm, high blood pressure, or in
individuals at risk of stroke.

4.3.4 Cannabis has been reported to produce modest bronchodilator effects
(opening of the airways) but can worsen asthma. Chronic use of cannabis
has also been alleged to decrease sperm counts and sperm motility in men,
and suppression of ovulation in women. The effects of cannabis on fertility,
however, are unclear.

4.3.5 Unlike sedative intoxicants such as alcohol, cannabis does not cause
respiratory depression or suppress the gag reflex even when extremely
intoxicated. Moreover, the fact that cannabis is usually smoked means that
the effects are almost immediate and once inhalation stops they begin to
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subside. More severe intoxication may occur after the ingestion of products
because of the variable speed and extent of its absorption into the body.

4.3.6 Nevertheless, cannabis impairs the performance of complex tasks that
require sustained attention and motor control. When these involve risks
to self or others (such as drivers, aircraft pilots or operators of heavy
machinery), cannabis can be dangerous, and even more so when used
with alcohol. Cannabis differs from alcohol, however, in one major respect:
it seems not to increase risk-taking behaviour. This may explain why it
appears to play a smaller role than alcohol in road traffic accidents.
Cannabis intoxication tends to produce relaxation and social withdrawal
rather than the aggressive and disinhibited behaviour commonly found under
the influence of alcohol. This means that cannabis rarely contributes to
violence either to others or to oneself, whereas alcohol use is a major
factor in deliberate self-harm, domestic accidents and violence.

4.3.7 Acute cannabis intoxication can also lead to panic attacks, paranoia and
confused feelings that drive users to seek medical help. These effects
are generally short lived and usually respond to reassurance or a minor
tranquilliser. In some cases acute cannabis intoxication can produce a
psychotic state that may continue for some time and require treatment
with antipsychotic drugs. This is similar to the psychotic states following
intoxication with cocaine or amphetamines. In a few cases such an episode
may be the start of a long-lasting psychotic illness, usually schizophrenia
(see below). In people with pre-existent mental illness, especially
schizophrenia, acute cannabis use can aggravate the condition.

4.4 Long-term health risks of cannabis

4.4.1 Most cannabis is smoked. Smoking, in any form, is dangerous and tobacco
smoking is the largest single cause of ill health and premature death in the
UK. Smoking cannabis therefore presents a real health risk, potentially
similar to that of tobacco, with an increased incidence of bronchitis, asthma
and lung cancer as well as disorders of the heart and circulation. Indeed,
smoking cannabis may be more dangerous than tobacco since it has a
higher concentration of certain carcinogens. However, there are factors with
smoked cannabis that may mitigate this risk. In general cannabis users
smoke fewer cigarettes per day than tobacco smokers and most give up
in their 30s, so limiting the long-term exposure that we now know is the
critical factor in cigarette-induced lung cancer.

4.4.2 Preliminary studies of lung function in regular cannabis smokers have not
found a major cause for concern in the majority, but some severe cases
of lung damage have been reported in young very heavy users. Since
cannabis use has only become commonplace in the past 30 years there
may be worse news to come. Further research, coupled with a public health
education programme, is required.

4.4.3 Drug dependence is the process whereby repeated use of a drug leads
to increasing difficulty in stopping. Dependence is a complex phenomenon
whose nature differs from drug to drug and is determined by the duration
and amount of the drug used as well as the characteristics of the user.
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Dependence is reflected by an increasing reliance on the drug and by
symptoms of withdrawal when users reduce their consumption or try to stop
altogether. Cannabis dependence was once contested but has now been
established as a real phenomenon and one for which people may seek help.
The extent of cannabis dependence in the UK is not known but (as
discussed in paragraph 3.8) for between 5 per cent and 10 per cent of drug
users accessing treatment services, cannabis has been reported to be their
main problem drug.

4.4.4 Studies amongst cannabis dependent users have revealed that when they
stop they experience a real physical withdrawal syndrome characterised
by decreased appetite, weight loss, lethargy, irritability, mood changes and
insomnia. Reinstating the drug can terminate these symptoms. There is
also a psychological craving for cannabis. Recently it has been shown that
cannabis dependence reflects an altered function of cannabinoid receptors
in the brain, and that withdrawal can be precipitated by administration of
a cannabis receptor blocker.

4.4.5 Dependence is also related to the pleasure that a drug gives: the more
immediate pleasure a user experiences, the more likely it is to cause
dependence. It is possible to rank the risks of dependence of abused drugs
with heroin and crack cocaine the worst and cannabis generally at, or near,
the bottom (and well below nicotine and alcohol). Nevertheless, repeated
cannabis use does lead to a significant proportion of regular users
becoming dependent although the severity of their dependence is generally
not such as to lead to criminal behaviour.

4.4.6 The other main concern about the chronic use of cannabis is whether it can
lead to mental illness (especially schizophrenia). Although debated for well
over a century, no clear causal link has been demonstrated. The onset of
schizophrenia often occurs in the late teens, when cannabis use is most
common, so that an association is inevitable. This does not, though,
necessarily mean that the relationship to cannabis is causal. To make the
interpretation of such findings more difficult, many of these individuals
have used other drugs such as amphetamines that may also precipitate
schizophrenia. Moreover, as discussed in paragraph 4.3.7, cannabis
intoxication can itself lead to psychotic symptoms that may be mistaken
for schizophrenia.

4.4.7 On the other hand cannabis use can unquestionably worsen schizophrenia
(and other mental illnesses) and lead to relapse in some patients. Its use
should therefore be particularly discouraged in all people with mental health
problems. We do not know why those with schizophrenia use cannabis when
it can make their condition worse. It may be cultural or related to peer
pressure; but it is also possible that cannabis helps deal with some aspects
of the illness, or possibly ameliorates some of the adverse consequences
of their medication.

4.4.8 There is no evidence that cannabis causes structural brain damage in man.
Neither radiological studies nor post mortem examinations have revealed
atrophy or other causes for concern.
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4.5 Cannabis and pregnancy

4.5.1 Tobacco smoking and alcohol use are significant causes of harm to the
unborn child. A small proportion of women use cannabis during pregnancy
and the birth weights of their babies are lower than expected. This is
probably due to the effects of carbon monoxide in the smoke of cannabis
cigarettes as similar findings are well established for tobacco smoking in
pregnancy. Cannabis may also increase the risk of minor birth defects and
abortion but the effect is small. Like tobacco smoking, cannabis smoking
seems to increase the risk of sudden infant death syndrome.

4.5.2 There is some evidence that smoking cannabis during pregnancy may
produce subtle alterations in neuropsychological performance of the child
that persists into later life. This effect is similar to that of tobacco smoking
and may be due to the actions of tobacco smoke rather than to cannabis
per se. There have also been un-replicated reports that cannabis use is
associated with certain forms of childhood cancers.

4.5.3 Taken together this data suggest that cannabis use in pregnancy is not
safe but that it is probably no more dangerous to the foetus than either
alcohol or tobacco. Pregnant women should continue to be warned to avoid
all these substances.

4.6 Does cannabis use lead on to other drug use?

4.6.1 The ‘gateway theory’ is a term that is used in a number of ways and
is probably the most controversial aspect of cannabis use. It stems from
the observation made in many retrospective studies that users of the most
harmful (Class A) drugs such as heroin and cocaine have also generally
used cannabis first. It is therefore plausible to suggest that earlier use
of cannabis had predisposed the individuals to later Class A drug use by,
in some way, opening a ‘gateway’.

4.6.2 Proving, however, that this pattern of association is causal (and that
cannabis use is responsible for increasing the likelihood of other drug
misuse) is very difficult due to the many confounding factors that might
also act as gateways. These include the use of other substances such
as alcohol, tobacco, solvents, stimulants and psychedelic agents whose
consumption generally also precedes that of Class A drugs. Other important
factors are the personality and environment (the peer group, social
deprivation, etc) of the user. Even if the gateway theory is correct, it cannot
be a particularly wide gate as the majority of cannabis users never move
on to Class A drugs.

4.6.3 There are a few studies that have attempted to test the gateway theory
by correcting for some of the more obvious confounding variables, and these
have found a significant positive association (ie that early cannabis use
is associated with an increased likelihood of later heroin use). Interestingly,
other studies have found that the use of alcohol and tobacco in early teens
(and especially in pre-adolescents) appears to be associated with the later
use of many drugs including cannabis. In all these studies there is a distinct
possibility that the driving factor in the misuse of drugs is the personality
and/or peer group of the subject rather than the drug itself.
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4.6.4 Despite all these caveats, it is likely that cannabis use (and that of alcohol
or tobacco) has an effect on later Class A drug use; and that, in a small
proportion of the population, progression to Class A drugs results from
previous exposure to cannabis. There are several theoretical
pharmacological reasons why this might occur.

4.6.5 There may also be commercial explanations. Some Class A drug dealers
also deal in cannabis. A shared market increases the opportunities for
acquiring and maintaining dependency on Class A drugs. The lower level
of heroin use in the Netherlands, as compared with the UK, is claimed
to be due to the separation of markets.

4.7 Cannabis and the health of society

4.7.1 Drug use can affect the health of others, as well as the health of the users.
For example, driving a car under the influence of a drug can lead to the
injury of passengers and bystanders. Cannabis appears not to make
as major a contribution to road traffic or other accidents as alcohol.
As discussed in paragraph 4.3.6, cannabis use does not commonly produce
the mental states leading to violence to others; but the illegal market does
contribute to violence in some parts of our cities.

4.7.2 Injecting a drug is one of the most important causes of the spread of blood
borne infections such as HIV or hepatitis. Unlike many drugs (opiates,
stimulants, benzodiazepines and barbiturates) cannabis is not used by
injection and so is free of these risks.
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5. Discussion

5.1 The epidemiological evidence demonstrates that cannabis use, especially
amongst adolescents and young adults, is substantial. The apparent and
ready availability of cannabis is, however, disproportionate to the relatively
small numbers of people seeking help from drug treatment agencies for
cannabis misuse. The high use of cannabis is not associated with major
health problems for the individual or society.

5.2 The occasional use of cannabis is only rarely associated with significant
problems in otherwise healthy individuals. Impaired psychomotor
performance and, uncommonly, acute psychotic states are the most
important. They are, however, self-limiting and (usually) readily managed.
These harmful effects of cannabis, however, are very substantially less than
those associated with similar use of other drugs, such as amphetamines,
which (like cannabis) are currently classified as Class B.

5.3 Even the occasional use of cannabis, however, poses significant dangers for
people with disorders of the heart and circulation, and for those with mental
health problems such as schizophrenia. Particular efforts should be made
to encourage abstinence in such individuals. Again, however, both groups
are at much more significant risk from amphetamines.

5.4 Regular heavy use of cannabis can result in dependence, but its
dependence potential is substantially less than that of other Class B drugs
such as amphetamines or, indeed, that of tobacco or alcohol.

5.5 It is not possible to state, with certainty, whether or not cannabis use
predisposes to dependence on Class A drugs such as heroin or crack
cocaine. Nevertheless the risks (if any) are small and less than those
associated with the use of tobacco or alcohol.

5.6 Cannabis impairs mental functions such as attention, memory and motor
performance and should be avoided by all individuals in whom such
impairment might put themselves or others at risk. These included drivers,
aircraft pilots, those operating heavy machinery as well military, health and
emergency personnel. Efforts to ensure abstinence in such individuals
should be sustained.
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6. Conclusions

6.1 Cannabis is not a harmless substance and its use unquestionably poses
risks both to individual health and to society.

6.2 Cannabis, however, is less harmful than other substances (amphetamines,
barbiturates, codeine-like compounds) within Class B of Schedule 2 to the
Misuse of Drugs Act 1971. The continuing juxtaposition of cannabis with
these more harmful Class B drugs erroneously (and dangerously) suggests
that their harmful effects are equivalent. This may lead to the belief,
amongst cannabis users, that if they have had no harmful effects from
cannabis then other Class B substances will be equally safe.

6.3 The Council therefore recommends the reclassification of all cannabis
preparations to Class C under the Misuse of Drugs Act 1971.

6.4 If this recommendation is accepted, the Council has identified a number
of issues that it believes, while not directly related to the scientific
consideration, to be relevant and/or merit consideration. These are outlined
in Annex A of this Report.
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Annex A

Levels of use (prevalence)

In the debate that followed the Home Secretary’s announcement that
he was seeking the Council’s advice on the classification of cannabis,
a commonly expressed concern has been that a downward reclassification
would lead to an increase in use. In part this concern appears to stem from
a misunderstanding of what reclassification means. It is important to note
that reclassification is not the same as decriminalisation, or legalisation.
If cannabis were reclassified, criminal sanctions, including imprisonment,
would remain, but the maximum sentence for offences under the Misuse
of Drugs Act 1971 would be reduced.

In attempting to analyse the likely impact on prevalence of reclassification,
there is very little relevant domestic learning to draw on. But it is possible
to look at the experience of other countries, albeit in circumstances where
civil penalties have replaced criminal sanctions. In particular, the
experiences in Australia, the Netherlands and the United States are
illustrative. In each of these countries a reduction in the penalties for using
cannabis has not led to a significant increase in use.5

Monitoring patterns and trends of drug misuse is a key function of the
Advisory Council, and if the Home Secretary decides to reclassify cannabis,
the Council would continue to monitor prevalence rates.

Policing and enforcement issues

The Council includes members with law enforcement experience. This
experience has enabled the Council to identify a number of enforcement
related issues which will doubtless be in the Home Secretary’s mind
as he considers our Report.

Reclassifying cannabis to Class C under the Misuse of Drugs Act will mean
that possession of the drug will no longer be an ‘arrestable’ offence in
England and Wales under Section 24 of the Police and Criminal Evidence Act
1984 (PACE). Section 25 of PACE provides separate powers of arrest in
strictly limited circumstances. There are already a number of criminal
offences that are not ‘arrestable’, but clearly, if cannabis is reclassified,
Ministers and the police will need to consider a revised enforcement model
and guidance to officers.

Reduced penalties for cannabis offences will apply across the spectrum
of offences, including for the more serious trafficking offences. The
maximum penalty for trafficking cannabis would be reduced from 14 years
imprisonment to 5 years. This could have an impact on the activities of
organised criminals. It will be important to ensure that reclassification
does not have the unintended consequence of encouraging international
trafficking and that the principle of proportionality in sentencing is retained
across the spectrum of cannabis offences.

5 United States Single (1989); Australia Donnelly, Hall and Christie (1995; 1998); Netherlands MacCoun and Reuter (1997; 2001)
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Treatment

We have referred in this Report to the available data on people presenting
to treatment services who have cannabis reported as their main drug of
abuse. What these figures don’t show, is the ratio within this group who
have a genuine dependence problem. The picture is further complicated
because there is anecdotal evidence that cannabis users do not go to
services because they don’t think their problem will be treated seriously.
It is extremely important that people can source reliably good advice from
services for all drug misuse problems, including cannabis. We need to
increase our efforts to provide good public health information about
cannabis and its potential for dependence, and our treatment services
need to be able to help those with a cannabis dependency problem.

Education

In announcing any change to the classification of cannabis, it will be
important to ensure that the decision and the reasons for it are properly
understood. We have tried to express as clearly as we can in this Report
the message that cannabis is a harmful drug. But much of the debate
about cannabis and about the appropriate response of society to its use
tends to overlook this fundamental truth.

More generally, the provision of accurate and objective advice on the health
effects of all drugs, and where to access treatment, must be a key part
of our drug strategy. In respect of cannabis, the Council hopes that this
Report represents a modest contribution to that important goal.
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Rt Hon Jacqui Smith MP
Home Office
2 Marsham Street
London SW1 4DF
Dear Home Secretary

In July 2007 you asked the Advisory Council on the Misuse of Drugs to review
the classification of cannabis in the light of real public concern about the
potential mental health effects of cannabis use and, in particular, the use of
stronger strains of the drug. I have pleasure in enclosing the Council’s report.

You will note that, after a most careful scrutiny of the totality of the available
evidence, the majority of the Council’s members consider – based on its
harmfulness to individuals and society – that cannabis should remain a Class C
substance. It is judged that the harmfulness of cannabis more closely equates
with other Class C substances than with those currently classified as Class B.

In providing this advice, however, the Council wishes to emphasise that the
use of cannabis is a significant public health issue. Cannabis can
unquestionably cause harm to individuals and society. The Council therefore
advises that strategies designed to minimise its use and adverse effects must
be predominantly public health ones. Criminal justice measures – irrespective
of classification – will have only a limited effect on usage. We therefore urge
you to invite the UK’s Chief Medical Officers to develop, on behalf of the
government, a public health strategy that will meet our shared goals. Anything
less will prejudice the health of future generations.

The report also includes various research recommendations which we believe
to be important to commission. We are confident that the government, with
the Research Councils and the National Institute for Health Research, will wish
to consider these very carefully. 

In producing this report, the Council has had an extraordinary amount
of valued help from various organisations as well as from members of the
public. The Council is also very grateful to the clinicians and scientists who
gave written and oral evidence. Some of them travelled a long way to do so.

Yours sincerely

Professor Sir Michael Rawlins FMedSci
Chairman
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1. Background

1.1 The Advisory Council on the Misuse of Drugs (the Council) is
established under the Misuse of Drugs Act 1971. The Council’s current
membership is shown in Annex A. Additional experts also attended the
Council’s meetings to assist in the preparation of this report (Annex B).

1.2 The Council is required under the Misuse of Drugs Act “to keep under
review the situation in the United Kingdom with respect to drugs which
are being or appear to them likely to be misused and of which the
misuse is having or appears to them capable of having harmful effects
sufficient to constitute a social problem”.

1.3 Substances that are controlled under the Misuse of Drugs Act are
grouped, on the basis of their harmfulness, into one of three classes:

Class A (the most harmful) includes cocaine, diamorphine 
(heroin), 3,4-methylenedioxymethamphetamine (ecstasy), lysergic acid
diethylamide (LSD) and methamphetamine.

Class B (an intermediate category) includes amphetamine, 
barbiturates, codeine and methylphenidate.

Class C (less harmful) includes benzodiazepines, anabolic 
steroids, gamma-hydroxybutyrate (GHB) and cannabis.

1.4 This system of classification serves to determine the penalties for the
possession and supply of controlled substances. The current maximum
penalties are as follows:

Class A drugs: for possession – 7 years’ imprisonment and/or an
unlimited fine; for supply – life imprisonment and/or fine.
Class B drugs: for possession – 5 years’ imprisonment and/or an
unlimited fine; for supply – 14 years, imprisonment and/or fine.
Class C drugs: for possession – 2 years’ imprisonment and/or an
unlimited fine; for supply – 14 years, imprisonment and/or fine.

1.5 At the time the Misuse of Drugs Act was introduced, cannabis
preparations (apart from cannabinol and certain derivatives of
cannabinol) were placed in Class B. In 2002 the Council recommended
[1] that all cannabis products be reclassified to Class C. The Home
Secretary accepted the Council’s advice and the legislative changes
came into force on 29 January 2004.

1.6 In 2005 the Council, at the request of the Home Secretary,
reconsidered the classification of cannabis products but advised that
they should remain Class C [2]. The Home Secretary accepted the
Council’s advice.

1.7 In July 2007 the Home Secretary requested, in the light of “real public
concern about the potential mental health effects of cannabis use, in
particular the use of stronger forms of the drug, commonly known as
skunk”, that the Council re-assess the classification of cannabis. This
report represents the Council’s response to the Home Secretary’s
request.
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2. Introduction

2.1 Three products of the plant Cannabis sativa (also known as hemp) are
commonly available in the UK:

• cannabis resin (hash);
• traditional herbal cannabis (marijuana); and
• sinsemilla (including skunk1).

2.1.1 Cannabis resin is prepared from the flowering and other parts of the
cannabis plant that contain many glandular trichomes. The material is
processed and compressed into hard blocks before importation into the
UK, mainly from North Africa. Users cut or crumble the resin into small
pieces and either roll it with tobacco and smoke it as a “joint” or
vaporise it in a smoking device such as a “bong”. Cannabis may also
be eaten.

2.1.2 Traditional herbal cannabis is a dried plant preparation of floral and folia
material imported from the Caribbean, Africa or Asia. Like cannabis
resin, it is either rolled with tobacco and smoked as a “joint” or
vaporised in a smoking device.

2.1.3 Sinsemilla is composed of the flowering tops of unfertilised female
cannabis plants produced by intensive indoor cultivation methods.
Although some is imported, much is now grown in the UK. As with other
forms of cannabis, it is either rolled with tobacco or vaporised in a
smoking device.

2.2 The effect of cannabis that is desired by users appears to be mediated
by the chemical component r9-tetrahydrocannabinol (THC). THC acts on
specific proteins (“cannabinoid receptors”) situated on the surface of
cells in the brain, as well as elsewhere in the body, and mimics the
action of several naturally occurring neurotransmitter substances known
as endocannabinoids.

2.3 THC, however, is only one of around 60 “cannabinoids” present in
preparations of cannabis. The pharmacological properties of most of
these are unknown. One particular cannabinoid that has attracted
recent attention is cannabidiol (CBD), which, in animals, has been
shown to have effects similar to antipsychotic drugs through an as yet
undetermined mechanism [3].

2.3.1 There are few human data on the effects of CBD but, at its meeting in
February 2008, the Council was presented with a study where it had
been given intravenously to two healthy subjects and found to reduce,
substantially, the psychomimetic actions of intravenous THC [4].

2.3.2 A recently published survey of ketamine users, who also used cannabis,
found that those who had both CBD and THC present in hair samples
exhibited a lower rating of psychosis-like symptoms than those in whom
only THC was found [5].

ADVISORY COUNCIL ON THE MISUSE OF DRUGS
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2.4 This report is based on a review of the literature, with particular
attention to material published since 2005. The Council also had the
opportunity to consider oral and written evidence (Annexes C and D
respectively) submitted by organisations and individuals with a special
interest in cannabis. The Council is particularly grateful to those who
gave evidence at its extraordinary meetings in February and April 2008.
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3. Epidemiology of cannabis use

3.1 Because it is unlawful to possess, cultivate or supply cannabis, it is
difficult to obtain precise estimates about the extent of its use.
Estimates of self-reported use in England and Wales are available from
data obtained by the British Crime Survey (BCS). The BCS is based on a
nationally representative sample of adults aged 16 to 59 living in private
households. It does not, however, include the homeless, prisoners,
residents in communal establishments such as students in halls of
residence, or problematic drug users whose lives are so busy or chaotic
that they are hardly ever at home or are unable to take part in an
interview [6]. Nor does the survey include young people under 16 years
of age. As a result, the BCS is likely to underestimate the overall use of
cannabis [6].

3.1.1 Estimates of self-reported use in Scotland are available from the
Scottish Crime and Victimisation Survey (SCVS). The SCVS has similar
limitations to the BCS [7]. In addition, in 2006 the SCVS changed the
methodology by which information is collected, from being a paper-
based survey to computer-assisted personal interviewing (CAPI). This
resulted in higher reported levels of drug misuse in 2006 compared with
previous years because it is considered that using CAPI leads to more
honest and complete responses [7]. Consequently, it is difficult to make
meaningful comparisons between the 2006 data and drug use reported
in previous years. By contrast, the BCS has used CAPI since 1994;
comparisons of use between 1994 and 2006/07 are therefore more
reliable.

3.1.2 The most recent BCS report [6] indicates that 2.6 million people aged
between 16 and 59 years in England and Wales reported using cannabis
in 2006/07; 1.5 million of these admitted use in the month preceding
the survey. These represent 8.2% and 4.8% (respectively) of the total
population of England and Wales. The most recent (2006) SCVS report
[7] indicates that 11.0% of people aged 16 to 59 years admitted using
cannabis in the past year and 6.8% in the past month.

3.1.3 The use of cannabis is predominantly among younger people (Table 1),
with prevalence rates higher for males than females. The data are also
compatible with the suggestion that, at least in the past, most young
cannabis users had stopped by their mid-thirties. The Council does not
have reliable longitudinal data to determine if this is true, or whether
the pattern of use 20 years ago was different.
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Table 1
Proportion (%) of 16 to 59 year olds reporting cannabis use ever, in the
past year, or in the past month (2006/07) [6]

Age group Use Use in the Use in the
(years) ever past year past month

16–19 31.7 20.3 11.8
20–24 46.0 31.5 12.1
25–29 46.5 13.1 8.1
30–34 41.0 8.5 4.8
35–44 29.5 4.5 2.7
45–54 18.5 2.2 1.2
55–59 12.8 1.1 0.6

3.1.4 Despite the high prevalence of cannabis use, particularly among young
people, the BCS [6] also shows that use appears to have declined by
around 20% to 25% over the past five years (Table 2) in all age groups.
Similar findings have been reported from a national survey of English
secondary schools [8].

Table 2
Proportion (%) of 16 to 59 year olds reporting cannabis use in the past
year or in the past month, between 1996 and 2006/07 [6]

16 to 59 years old 16 to 24 years old
Year Past year Past month Past year Past month

1996 9.5 5.5 26.0 16.1
1998 10.3 6.1 28.2 18.0
20002 10.5 6.4 27.0 17.4
2001/02 10.6 6.6 27.3 17.6
2002/03 10.9 6.7 26.2 16.6
2003/04 10.8 6.5 25.3 15.8
2004/05 9.7 5.6 23.6 14.1
2005/06 8.7 5.2 21.4 13.0
2006/07 8.2 4.8 20.9 12.0

3.2 Estimates of the prevalence of cannabis use among those under 16
years of age are sparse, and the data that are available are based on
small numbers. The data [9] suggest that, in 2005, the prevalence of
“ever” cannabis use among 11 to 12 year olds was around 1% to 2%,
rising to 13% in those aged 13 to 14 years. This same source also
reports that cannabis use among these age groups has fallen by about
1 percentage point since 1995, though uncertainties in measurement
mean that we cannot be sure if this represents a real reduction.

3.3 In a separate survey [10], 182 young people, aged 11 to 19 years, and
who had used cannabis and/or been involved with cannabis transactions
in recent months, were interviewed. On average they first used cannabis
when 13 years old. This provides some independent corroboration of a
trend for the early introduction of many young people to cannabis.

3.4 There has recently been an attempt, in the Netherlands, to characterise
the use of cannabis among regular users [11]. The study suggested that
users might be divided into three groups (so-called “clusters”):

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH
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Cluster I: This group tended to be young males (mean age 22.7 years)
whose cannabis use was frequent and who were in pursuit of high levels
of intoxication.

Cluster II: These were older people (mean age 27.7 years) of both sexes
who sought moderate levels of intoxication. They adjusted their smoking
behaviour in response to the potency of the cannabis they were using.

Cluster III: This group consisted of mature cannabis smokers (mean age
37.5 years) whose consumption was consistently high and whose
pattern of use was little affected by the strength of the product.

3.4.1 The participants in this study were all recruited from cannabis coffee
shops in five Dutch cities. Whether they reflect the pattern of cannabis
use in the UK is unclear. Nevertheless, these data suggest that the
pattern of cannabis consumption is not straightforward among users;
and that there may at least be a tendency for young cannabis users to
seek high levels of intoxication (analogous to “binge drinking”), with
older users adjusting (titrating) their intake to achieve more moderate
and consistent levels of intoxication. However, we do not yet know if
the use of cannabis in the UK shows similar profiles of consumption;
nor whether there are changes in the pattern of use over time.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS
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4. Physical harms

4.1 As discussed in our previous reports [1, 2], cannabis can produce both
immediate and longer-term harm to physical health.

Effects on the circulation

4.2 Cannabis causes dilatation of some blood vessels but constriction
of others.

4.2.1 The characteristic redness of the eye, shortly after exposure, is due
to dilatation of the conjunctival blood vessels. Constriction of blood
vessels in other organs, however, causes a rise in blood pressure.
Paradoxically, cannabis can disrupt the control of blood pressure,
leading to a lower standing blood pressure and an increased risk of
fainting when standing up.

4.2.2 Cannabis produces an increase in heart rate which is maximal within
15 to 30 minutes of inhalation and remains elevated for about two
hours.

4.2.3 The effects of cannabis on the heart and blood vessels are similar to
the effects of moderate exercise and do not constitute a risk in healthy
adolescents or adults. Furthermore, tolerance occurs with repeated use.
Cannabis may, however, be dangerous for people with diseases of the
circulatory system, particularly those with coronary artery disease,
irregularities of heart rhythm or raised blood pressure or those at an
increased risk of stroke.

Effects on the respiratory system

4.3 Unlike sedative intoxicants such as diamorphine and barbiturates,
cannabis does not cause respiratory depression or suppress the gag
reflex even during extreme intoxication.

4.3.1 Cannabis has been reported to produce short-term modest dilatation of
the normal airways but – paradoxically – it can worsen asthma.

4.3.2 Smoking cannabis is associated with longer-term damage to the
respiratory tract and the lungs, with an increased risk of chronic
bronchitis. There is also a potential long-term risk of lung cancer. Severe
cases of lung damage (bullae formation) have been reported in young
heavy cannabis users. The extent to which these longer-term effects are
causally related to cannabis use is uncertain: such changes also occur
in people who use tobacco over long periods of time. In Britain,
cannabis is commonly smoked with tobacco. Due to the nature of
cannabis use, fewer joints are smoked by an individual over long periods
compared with cigarettes. The Council therefore considers that smoking
cannabis, even when mixed with tobacco, is less likely to harm lungs
than if tobacco is used alone.

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH
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Effects on the reproductive system and reproduction

4.4 Cannabis use may have adverse effects on the reproductive system and
reproduction.

4.4.1 The effects of cannabis on fertility are uncertain. However, chronic use
of cannabis has been alleged to decrease sperm counts and sperm
motility in men and to suppress ovulation in women.

4.4.2 A small number of women use cannabis during pregnancy. Use is
associated with low birth weight babies and there have been
suggestions of an increase in minor birth defects. In addition, there is
some evidence that cannabis use during pregnancy may produce subtle
alterations in the neuropsychological performance of the child. All these
effects are seen in women who use tobacco during pregnancy and it is
not possible to be certain that cannabis itself causes additional harm.
Nevertheless, pregnant women should be warned to avoid both cannabis
and tobacco.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS
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5. Short-term harms to mental health

5.1 Cannabis can produce both immediate and longer-term harms to mental
health.

Acute psychological reactions

5.2 Cannabis use usually gives rise to pleasurable feelings of relaxation and
euphoria. In some people, however, acute intoxication leads to panic
attacks, paranoia and confused feelings that drive users to seek medical
help. These effects are generally short-lived and usually respond to
reassurance or the administration of a minor tranquilliser. In some
instances, acute cannabis intoxication appears to precipitate a
psychotic state that may continue for some time and require treatment
with antipsychotic drugs. This is similar to the psychotic states
following intoxication with cocaine or amphetamine but less severe than
for smokable forms of crack cocaine (“crack”) and methylamphetamine
(“ice”). A Danish study [12] has shown that about half of people with a
diagnosis of cannabis-induced psychosis experience further psychotic
episodes over the following three years, although whether this relates to
continuing cannabis use is not known.

5.2.1 The prevalence of these acute psychological reactions to cannabis is
uncertain. Nevertheless, unpublished data from the National Poisons
Information Service [13] show a decrease in the proportion of enquiries
relating to the acute toxic effects of cannabis between 2004 and 2007,
from around 0.4% to under 0.3%. Although these data are related to
enquiries – rather than confirmed diagnoses – they do not suggest that
there has been a recent increase in acute poisoning from cannabis with
the availability of higher-potency products. The Hospital Episode
Statistics data (for England) on cannabis poisoning for the same time
period show a similar downward trend [13].

Effects on psychomotor performance

5.3 As well as the pleasurable effects of relaxation and euphoria, the short-
term actions of cannabis may also include altered perceptions of space
and time, impaired learning and memory, difficulty in problem-solving
and loss of co-ordination [2].

5.3.1 Simulated driving studies indicate a dose-dependent impairment of
performance after cannabis use [14]. Moreover, such studies have
shown that this impairment of driving ability is more pronounced in the
presence of alcohol at blood levels around half the current legal limit
[14, 15].

5.3.2 Epidemiological studies in the UK and elsewhere have shown that
cannabis is the most common illicit drug found in the body fluids of
those having motor vehicle injuries [14]. The interpretation of these
findings is complicated by the frequent concomitant presence of alcohol
and by the long persistence of THC metabolites (three to four weeks) in
body fluids after cannabis use (and well after its psychomotor-impairing
effects would have dissipated).

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH
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5.3.3 A recent case-control study [16], conducted in France, has investigated
the relative contributions of cannabis, alcohol, opiates and cocaine to
fatal road accidents. A positive test for cannabis was linked to an
increased risk of responsibility for the accident (taking account of
factors including alcohol). Moreover, a significant dose-related effect
was observed. At least 2.5% of fatal traffic accidents were thought to
be due to cannabis use, compared with 28.6% for alcohol3. This study
also confirmed the existence of an interaction between alcohol and
cannabis.

5.3.4 There continues to be clear evidence to support the Council’s previous
warnings [1, 2] against the use of cannabis by drivers, aircraft pilots
and those operating heavy machinery, as well as military, health and
emergency personnel.
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6. Dependency

6.1 Drug dependence is a process whereby repeated use leads to an
increasing difficulty in stopping. It is a complex phenomenon and its
nature differs from drug to drug, but is also dependent on the duration
and quantity that is used as well as characteristics of the user [1, 2].
Dependence is also related to the pleasure that a drug gives: the more
immediate pleasure a user experiences, the more likely it is to cause
dependence. It is reflected in an increasing reliance on the drug and by
symptoms of withdrawal when users reduce their consumption or
attempt to stop.

6.2 Dependence on cannabis alone is, unquestionably, a real phenomenon
[1, 2]. Studies among cannabis users have revealed that when they stop
they experience physical withdrawal as part of a dependence syndrome
characterised by decreased appetite, weight loss, lethargy, irritability,
mood changes, tremor, muscle pain, sweating and insomnia. There is
also a psychological craving for the substance. Reinstating the drug
terminates these symptoms. It has also been shown that cannabis
dependence is associated with an altered function of cannabinoid
receptors; and that withdrawal can be precipitated by a cannabinoid
receptor antagonist.

6.3 Data on the extent of cannabis dependence in the UK, from a study
carried out in 1999, is shown in Table 3 [17]. It should be noted that
the threshold for dependence used in this study was low; and that
individuals who were frequent users (i.e. daily users for a fortnight or
more), or who had developed tolerance for the drug so required more to
get the same effect, were assessed as dependent. These data therefore
almost certainly overestimate numbers requiring professional help in
stopping. They nevertheless provide some indication of the scale of
the problem.

Table 3
Prevalence of cannabis dependence alone [17]

Age group Prevalence (percentage of the population)
(years) Males Females

16–19 7.7 1.8
20–24 12.7 7.6
25–29 9.2 2.7
30–34 4.8 1.6
35–39 1.9 1.4
40–44 1.4 1.0
45–49 2.9 3.0
All (16–74) 3.7 1.4

6.4 The numbers of individuals reported [18] by the National Drug
Treatment Monitoring System (NDTMS) presenting for treatment in
relation to cannabis use for the years 2004/05 to 2007/08 [18]
(projected) are shown in Table 4. Changes to the data collection
procedures do not permit direct comparisons with earlier years. Data
for those under 18 years old is only included from 2005/06 as the
NDTMS was not operational in most young people’s treatment providers
until then.
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Table 4
New presentations for treatment with cannabis as the main
problem [18]

Year Under 18 years old Over 18 years old

2004/05 – 6,890
2005/06 7,308 8,192
2006/07 7,603 8,041
2007/084 8,200 8,450

6.4.1 The young people’s treatment system provides services to those in
whom drug use is part of a pattern of behaviour including offending,
truancy and relationship difficulties with families. The level of cannabis
use that the intervention addresses is usually much less severe than in
older persons: it rarely involves dependency and the nature of the
intervention is very different [18]. The data in Table 4 therefore provide
little indication as to the true prevalence of cannabis-dependency in
young people.
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7. Effects in individuals with established schizophrenia

7.1 As discussed in our previous reports [1, 2], there is clear evidence that
the use of cannabis may worsen the symptoms of schizophrenia and
lead to relapse [19, 20]. The high prevalence of cannabis use, as well
as the use of other controlled substances among those with
schizophrenia or psychotic disorder [21, 22], is not well understood.
Nevertheless, there are clear and obvious harms associated with the
use of cannabis by people with psychotic disorders, and recent studies
[23, 24] confirm this. The Council’s clinical experts report, anecdotally,
that dealing with cannabis use (including dependence) is now a major
element in the clinical management of many young men with
established psychotic illnesses.
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8. Long-term psychotic illnesses (including schizophrenia)

Definitions and analysis

8.1 Psychotic symptoms are classically defined as disordered thinking,
delusions (abnormal beliefs) and hallucinations (abnormal perceptual
experiences). Many people – possibly up to 20% of the population –
experience psychotic symptoms at some period of their lives. To meet
the criteria for a “psychotic illness”, these symptoms generally need to
meet a threshold of severity, last for a significant period of time, and
have an adverse impact on the person’s social functioning [2].

8.1.1 The term “schizophreniform disorder” is used to describe a condition in
which psychotic symptoms that are characteristic of schizophrenia are
present but only for a relatively short period [2]. For some it is a
transient condition from which they make a complete recovery.

8.1.2 Schizophrenia [25] is a serious mental illness affecting about 0.5% of
the UK population over the course of their lives. In addition to psychotic
symptoms (which are usually prominent), patients with schizophrenia
have other problems including loss of motivation, disturbances of
behaviour and cognitive defects. These symptoms tend to be enduring
and disabling and, in a proportion of those affected, are life-long [2].

8.2 There has been growing concern over the past few years as to whether
cannabis use might precipitate chronic, or enduring, psychotic illnesses
including schizophrenia. In view of the ability of cannabis to precipitate
relapse in individuals with established schizophrenia, it is clearly a
biologically plausible hypothesis.

8.3 As discussed in our previous report [2], there are very considerable
difficulties in establishing a “cause and effect” relationship between the
use of cannabis and the subsequent development of a psychotic illness.

8.3.1 An association between cannabis use and the subsequent development
of a psychotic illness does not necessarily indicate a causal relationship
in either individuals or populations. The onset of schizophrenia usually
occurs in the late teens or early twenties; and it is at this age that
cannabis use is most prevalent. A temporal association – which may not
necessarily be a causal one – is therefore almost inevitable [2].

8.3.2 Because schizophrenia is relatively uncommon, most studies examining
the effects of cannabis on mental health have used the presence of
psychotic symptoms to examine its effects. As already discussed in
Section 8.1.1 above, conditions described as psychotic symptoms or
schizophreniform disorders do not necessarily lead to the long-term
disability that is so common in schizophrenia.
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8.4 Studies have, inevitably, been observational rather than experimental.
These observational studies have been necessarily controlled by
obtaining information about cannabis use from individuals without
psychotic symptoms and the results expressed as an “odds ratio”5 or
“relative risk”.

8.5 The interpretation of these studies, which have attempted to examine
the association between the use of cannabis and the development of
schizophrenia, is made very difficult for several reasons.

8.5.1 Studies, generally, have relied on the self-reported use of cannabis,
which may either overestimate or underestimate actual consumption. In
addition, studies have not necessarily sought information about the use
of other drugs of misuse such as amphetamines, which can also provoke
psychotic symptoms. Even where they have done so, there may be
significant discrepancies [26] between self-reported use and the results
of objective tests of consumption.

8.5.2 Studies have varied in the methods used to detect psychotic symptoms.
Only one study [26] has had the statistical power to assess whether
cannabis use precedes the onset of an illness that meets the full
diagnostic criteria for schizophrenia.

8.6 There are also factors that complicate the interpretation of any
observed association between schizophrenia and cannabis misuse.
There is some evidence that the use of cannabis, in some individuals,
may be the consequence of an emerging psychotic illness (sometimes
called reverse causality). The distinction between psychotic symptoms
occurring as a result of acute intoxication from cannabis rather than as
part of an enduring psychotic illness may not necessarily be clear.
Studies have therefore reported the adjusted estimates of the “crude”
odds ratios to take account of these, and other, factors that might
affect the association or relationship.

8.7 A recently published, high-quality, systematic review [27] has
synthesised the totality of the available published evidence. This review
has also attempted to take account of various sources of bias and
confounding factors in estimating the risks of a psychotic outcome
associated with the use of cannabis.

8.7.1 The adjusted odds ratios [27] in the pooled analyses of “ever” users of
cannabis were:

• 1.41 (95% CI6 1.20 to 1.65) for any psychotic outcomes; and
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• 2.58 (95% CI 1.08 to 6.13) for psychotic disorders (including
schizophrenia, schizophreniform disorder and other psychoses
requiring treatment).

8.7.2 In a pooled analysis of the six studies that sought to identify a dose-
response relationship from information about the frequency of use, there
was an increased risk of a psychotic outcome in individuals who used
cannabis most frequently [27], with an adjusted odds ratio (compared
with non-users) of 2.09 (95% CI 1.54 to 2.84).

8.7.3 It is striking that, in these studies, adjustments to their odds ratios to
take account of reverse causality and intoxication effects reduced them
by anything from 15% to 80% [27]. This raises the possibility that there
may be other, unidentified, factors that would further reduce the
magnitude of the association between cannabis use and the
development of a psychotic illness.

8.8 Cannabis use has increased, very substantially, in the UK and other
countries over the past 35 years. If there is a causal link between
cannabis use in adolescence and the development of schizophrenia, this
might be reflected in temporal changes in the incidence and prevalence
of the disorder.

8.8.1 In an Australian study [28], the relationship between cannabis
consumption and the prevalence of schizophrenia was examined in
cohorts of people born between 1940 and 1979. Despite a steep rise in
the prevalence of cannabis use, and a corresponding decrease in the
age of initiation of use, there was no evidence of a significant increase
in the incidence of schizophrenia.

8.8.2 There is no UK national register of those for whom a diagnosis of
schizophrenia has been made. At the request of the Council, Frisher and
Crome [29] examined the prevalence and annual incidence of diagnosed
schizophrenia and psychoses among cohorts of over 900,000 patients
attending 183 general practices in the UK between 1996 and 2005.
They observed that both the prevalence and annual incidence of
schizophrenia and the prevalence of psychoses have decreased over the
period of observation.

8.9 The association between the development of schizophrenia and the use
of cannabis has been modelled [30] using national survey data on
cannabis consumption between 1970 and 2002 and the estimated
national incidence of schizophrenia that was derived from a survey
conducted in 1999. The authors concluded that the shift in cannabis
consumption to more prolonged use, initiated at an earlier age, is
relatively recent; and that its full impact may not yet be apparent.
If there is a causal relationship this should be seen within the next
five years.

8.10 The Council concluded that the evidence supports a causal association
between the use of cannabis, in adolescence, and the later development
of schizophrenia; although the evidence for this relationship is clearly
more complicated than when it considered this previously. The Council
also considered that the evidence supporting a dose-response
relationship was more persuasive than previously. The Council remains
uncertain about whether early cannabis use, before the age of 15 years,
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is associated with an additional increased risk. Nevertheless, the
magnitude of the effect of cannabis use on the subsequent development
of schizophrenia does not appear to be substantial, in the population as
a whole, with the cannabis preparations used during the late 1990s.

8.10.1 The peak incidence of schizophrenia in males (aged 20 to 24 years) is
approximately 15.9 per 100,000 person years, and in females (where
the peak incidence is at age 25 to 29 years) the peak incidence is 7.5
per 100,000 person years [31]. Assuming that heavy users of cannabis
have a two-fold increased risk of developing schizophrenia, based on the
model discussed earlier [30], it can be estimated that the increase in
annual risk:

• for males (aged 20 to 24 years) would be 1 in 3,100 to 1 in 1,900;
and

• for females (aged 25 to 29 years) would be 1 in 9,900 to 1 in 5,300.

Based on these figures, this means that to prevent one case of
schizophrenia in men aged 20 to 24, about 5,000 men would have to be
prevented from ever smoking cannabis [32].

8.11 It is evident that the majority of young cannabis users do not develop
psychotic illnesses. Those who do so must have one or more
predisposing factors. As discussed in our earlier report [2], the
existence of a functional polymorphism of the catechol-O-
methyltransferase gene (COMT) [33] has been described; which was
with an odds ratio for schizophreniform disorder of 10.9 (95% CI 2.2 to
54.1). This association, however, has not been confirmed in a more
recent study [34]. COMT status also has an impact on tobacco
dependence and so may be a factor in dependence on smoked cannabis.
COMT therefore could be a common mediating factor of both cannabis
use/dependence and psychotic outcomes.

Anxiety and depression

8.12 Associations between the use of cannabis and the subsequent
development of affective outcomes (depression, bipolar disorder and
anxiety) have been examined in a number of studies [2]. The
interpretation of these associations, however, is even more problematic
than those between cannabis use and schizophrenia and psychoses
[2, 27].

8.13 The systematic review [27] referred to previously undertook a synthesis
of the published studies examining the associations between cannabis
use and the development of affective disorders. Overall, the evidence for
associations between cannabis use and these affective disorders was
less strong than for psychotic outcomes, with confounding factors likely
to explain the reported associations.

8.13.1 A pooled analysis [27] of studies investigating an association between
frequent cannabis use and depression revealed an adjusted odds ratio of
1.49 (95% CI 1.15 to 1.94). The data on associations between cannabis
use and either bipolar disorder or anxiety were considered to be
inappropriate for meta-analysis.
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The gateway theory

8.14 The “gateway theory” is the term that describes the possibility that use
of cannabis leads to use of more dangerous drugs such as opiates and
cocaine [1]. It arises from the observation that users of the most
harmful (Class A) drugs have generally used cannabis first. The
interpretation of these studies is extraordinarily difficult because of the
confounding effects of alcohol, tobacco, solvents, stimulants and
psychedelic drugs, whose use frequently precedes that of Class A drugs.
Moreover, although there is no evidence that there are physiological
mechanisms leading to more harmful drugs, the social milieu of drug
use may result in some users trying them. The shared market for
cannabis and other drugs would increase the potential for escalation.

8.15 In 2002, the Council concluded that it was not possible to state, with
certainty, whether or not cannabis use predisposes users to dependency
on Class A drugs [1]. Nevertheless, it considered the risks to be small
and certainly less that those associated with the use of alcohol and
tobacco. No further convincing evidence has been identified by the
Council to alter this conclusion.
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9. Societal harms

Effects on performance

9.1 Smoking cannabis generally produces feelings of relaxation sometimes
accompanied with social withdrawal; but, unlike alcohol, it does not
appear to cause disinhibition, an increase in risk-taking behaviour or
aggression [2]. Psychometric laboratory studies confirm that, in
recreational users, cannabis has dose-dependent effects on motor
control, executive functioning and motor impulsivity but no action on
risk-taking [35].

9.2 Cannabis thus impairs the performance of tasks that require sustained
attention and motor control such as driving, operating heavy machinery
and flying aircraft (Section 5). In these circumstances, cannabis can be
dangerous to the individual and to others (especially when taken with
alcohol). Recent use of cannabis would also be expected to impair
learning at school or college, as well as having an adverse effect on
those whose employment requires cognitive skills. As well as the
personal costs to individuals, there are unquantified, but real, economic
costs to society.

Criminal and anti-social behaviour

9.3. A study among 11 to 19-year-old cannabis users showed that cannabis
transactions among young people were social rather than commercial
[8]; and that they were not overtly linked to criminal markets.

9.3.1 Buying with friends – “chipping in” – was the most common way of
purchasing cannabis because it allowed young people access even when
they had only small amounts of money. Most purchases were from
friends, friends of friends, or family members. Only 6% had bought
cannabis from an “unknown seller”.

9.3.2 The median expenditure on cannabis of these respondents was £20 per
week. Almost half of them funded this with money from parents or other
family members; and one third from their wages. Very few stated that
they funded their use through criminal activity such as theft or selling
cannabis.

9.4 In interviews with 61 young people, McSweeney [36] noted that the
majority funded their use of cannabis through pocket money and work
income.

9.5 A survey [37] of 100 young people aged between 16 and 24 years who
spent between £40 and £100+ per week on cannabis indicated that the
use of cannabis enabled them to relax, relieve boredom and enhance
otherwise mundane, everyday activities. Nevertheless, young people
also identified negative personal and social impacts, including lower
academic attainment, poorer relationships with their parents and the
possibility of getting a criminal record. Less than half the respondents
stated that they had engaged in any activity they would regard as
anti-social after smoking cannabis, and few suggested there was
a causal link.
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Cultivation of cannabis

9.6 Cannabis – as cannabis resin or the traditional herbal product – was,
until relatively recently, mainly imported from Morocco or the Middle
East. Over the past few years an increasing number of domestic
cannabis farms have appeared in England and Wales [38]. These farms
use hydroponic techniques and growth acceleration methods that allow
farmers to grow three to four crops per year. The profits from such farms
have been estimated to range from £90,000 to £480,000 per year [38].
The product of these farms is almost entirely sinsemilla; and UK-sourced
material now appears to supply the majority of cannabis users in the UK.

9.6.1 A significant factor in the domestic production of cannabis in the UK
has been the emergence of cannabis farms and the activities of criminal
groups, some using illegal Vietnamese immigrants (some as young as
13) as “gardeners” to attend to the crops [38]. The criminal gangs,
some with connections to Vietnam and China, provide the initial
financial outlay and give advice on the setting up of farms (including the
bypassing of electricity meters to provide power), as well as the method
and timing of the collection of harvests.

9.6.2 A survey conducted by the Association of Chief Police Officers (ACPO)
in late 2007 asked forces across England and Wales to provide data on
the numbers of cannabis farms seized during the year [38]. The 19
responders had, between them, discovered 1,564 farms over the
previous 12 months. The cannabis farms were not confined to rural
areas. The Metropolitan Police, over the past two years, has been
discovering farms in domestic properties at the rate of about 10 per
week in London.

9.6.3 ACPO and the Association of Chief Police Officers in Scotland (ACPOS)
are also concerned that the proceeds of cannabis farms will be used to
diversify into other areas of crime, with the attendant risks to safety and
public confidence.

9.6.4 ACPOS has documented a significant increase in the number of
industrial-scale cannabis farms discovered in Scotland from single
figures in 2005/06 to more than 70 in 2006/07.
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10. Potency

10.1 As discussed earlier (see Section 2.2), the main psychoactive
constituent of cannabis is THC, although other constituents may play a
role. In particular CBD has been shown to antagonise the effects of THC
in animal models, so changes in the relative amounts of this and THC
might alter the effects of cannabis, though there is little evidence for
this in humans at present [3, 4].

10.2 The Council noted, in its previous report [2], that scientific studies of
the potency of cannabis products pose technical and practical problems.

10.2.1 The estimation of cannabis potency is based on material seized by the
law enforcement agencies. This may not be representative of the
cannabis used by consumers.

10.2.2 The analysis of the THC content of cannabis products is difficult [2].
THC is not distributed homogeneously in cannabis plants; extraction of
THC from plant material for chemical analysis may be uncertain; and the
precision of the measurement techniques varies with the method used.

10.3 There has, for many years, been a wide (ten-fold) variation in the THC
content of samples of both traditional imported cannabis and sinsemilla.
Sampling error, when only small numbers of seizures have been
submitted for analysis, may therefore be considerable.

10.4 Data on the THC content [39] of material examined by the Forensic
Science Service, since 1995 are shown in Table 5. There has been no
consistent change in the THC content of resin and traditional herbal
cannabis over this time period. There was a clear increase in the THC
content of sinsemilla between 1995 and 2000 but this appears to have
remained broadly constant from 2000 to 2007.

10.4.1 A separate study [40], based on material (n = 452) provided by five
English police forces and obtained during 2005, showed that the median
THC content of cannabis resin and traditional herbal cannabis was 3.5%
and 2.1% respectively (Table 6). This is consistent with the data in
Table 5. The median THC content of sinsemilla was 13.9%, which is
again consistent with the data in Table 5. As with previous studies,
a wide range in THC content was noted for all three cannabis
preparations. Comparable results have been reported from a smaller
UK study [41] and similar increases in the THC content of cannabis
products have been observed elsewhere in Europe [42, 43].
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Table 5
Mean THC content (%) of cannabis products, 1995–2007 [39]

Traditional
imported

Year Sinsemilla Resin herbal cannabis

1995 5.8 No data 3.9
1996 8.0 No data 5.0
1997 9.4 No data 4.0
1998 10.5 6.1 3.9
1999 10.6 4.4 5.0
2000 12.2 4.2 8.5
2001 12.3 6.7 No data
2002 12.3 3.2 No data
2003 12.0 4.6 No data
2004 12.7 1.6 No data
2005 13.7 5.5 1.9
2006 10.8 2.7 2.1
2007 10.4 4.5 2.6

10.4.2 The study by Potter (2005), however, also reported [40] the results of
analyses of other cannabinoids, including CBD (Table 6). This showed
that, unlike resin, traditional herbal cannabis and sinsemilla appear to
have little or no CBD (at least in these samples) but with wide ranges
between samples.

Table 6
Median THC and CBD content (%) in material seized in 2005 [40]

Traditional
Sinsemilla Resin imported herbal

Cannabinoid (range) (range) cannabis (range)

THC 13.98 3.54 2.14
(1.15–23.17) (0.44–10.76) (0.28–11.81)

CBD <0.10 4.17 <0.10
(<0.10–0.56) (0.36–6.97) (<0.10–1.97)

10.5 A very recent (unpublished) study [44] has reported the results from
samples (n = 1,756) confiscated by police officers in England and
Wales7 when issuing warnings for possession. None of these samples
were obtained for the purposes of criminal proceedings under the
Misuse of Drugs Act.

10.5.1 The THC and CBD content of these samples are shown in Table 7 and
are comparable with the findings shown in Table 6.
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Table 7
Apparent market share (%) and mean THC and CBD content (%) of
cannabis products8 [44]

Market share/ Sinsemilla Resin Traditional
cannabinoid imported

herbal
cannabis

Market share 80.8 14.6 2.1

THC content 16.1 5.9 8.3
(range) (4.1–46.0) (1.3–27.8) (0.3–22.0)

CBD content ∼0.1 3.5 ∼0.1

10.6 The available evidence therefore confirms that sinsemilla now appears
to dominate the cannabis market and to have a substantially higher THC
content than cannabis resin or traditional herbal cannabis and minimal
quantities of CBD. Whether THC content of cannabis resin, traditional
herbal cannabis or sinsemilla has changed since our previous report [2]
is less clear because the results of the analyses in Tables 6 and 7
represent results from heterogeneous samples.

10.7 It remains unclear as to how much THC is smoked in a typical joint.
Some of the material shown in Table 6 was obtained from joints
(and mixed with tobacco) but some was in the natural form.
Moreover, there is some evidence – though not from the UK – that some
cannabis smokers seek the maximum effects while others inhale only a
sufficient quantity of THC to obtain a particular degree of intoxication
(Section 3.4).

10.7.1 A parallel can be drawn between the use of high-strength cannabis and
the consumption of alcohol. The public health consequences of alcohol
use are not a simple function of the strength of the beverage. Rather, at
a population level, it is the total quantity of alcohol that is consumed.

10.7.2 If the parallel with alcohol is taken further, the propensity for some
young people to “binge drink” alcohol becomes analogous to the Dutch
findings that some young people “binge smoke” cannabis.
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11. Public attitudes to cannabis

11.1 The Council’s responsibility in advising on the control of drugs is
concerned solely with assessing their harmfulness to individuals and to
society. Nevertheless, the Council is aware of the public’s anxieties
about the nature and extent of substance misuse generally and of
cannabis in particular.

11.2 In July 2007, the government launched a wide-ranging consultation on
its proposals for a new drug strategy. This included two questions
specifically related to cannabis:

Q39a – The Prime Minister announced on 18 July that he will ask the
Advisory Council on the Misuse of Drugs to look at whether cannabis
should be reclassified from a Class C drug to the more serious Class B.
This is because of concerns about stronger strains of the drug,
particularly skunk, and the potential mental health effects they can
have. Do you think cannabis should be reclassified and, if so, why?

Q39b – Are there any other changes that you would wish to see 
and, if so, why?

11.2.1 Of the 639 individuals and organisations responding to these questions,
44% wished cannabis to remain Class C; 19% wished it to become a
Class B substance; and 19% wished it to be legalised. One hundred and
sixteen respondents were undecided.

11.2.2 The Council considered that, although these findings represent the
responses of groups and individuals with a particular interest in, or
concern for, the classification of cannabis, they did not necessarily
reflect the views of the wider public.

11.3 The Council is aware of numerous claims that the public, generally, is
confused about the legal status of cannabis as well as its degree of
control under the Misuse of Drugs Act. The Council therefore
commissioned an opinion poll [45] to investigate the views of the wider
public on the classification of cannabis. The polling was carried out
between 11 and 13 January 2008 and involved 1,003 respondents [45].

11.3.1 Of those polled, 80% were aware that cannabis was an illegal drug, 4%
thought it was legal and 16% “did not know”. Of those who knew that
cannabis was illegal, 12% thought it was in Class A, 31% in Class B and
52% in Class C.

11.3.2 Responses to questions about the harmfulness of cannabis to individuals
and society are shown in Table 8.
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Table 8
Responses (%) to questions on harmfulness of cannabis to individuals
and society [45]

Strongly Tend to Tend to Strongly Don’t

Question agree agree Neutral disagree disagree know

Cannabis does not give rise 10 15 13 20 29 12

to physical health problems

(e.g. cancer)

Cannabis has associated 50 30 9 3 3 6

mental health risks for users

Strains of cannabis have 39 22 13 2 1 23

become stronger within the

past 10 years

Cannabis use contributes to 43 24 9 13 6 5

social disorder (e.g. anti-social

behaviour)

Cannabis use contributes to 42 24 12 12 6 3

an increase in criminal activity

11.3.3 When asked about in what class cannabis ought to be, 32% considered
that it should be in Class A, 26% Class B and 18% Class C, while 13%
stated that they “did not know”. However, when they were asked to
consider what penalties ought to be applied for possession, 11%
considered seven years’ imprisonment (equivalent to Class A), 13%
five years (equivalent to Class B) and 41% two years (equivalent to
Class C), and 27% considered that there should be no penalty [45].

11.3.4 Assuming that the results of this poll can be generalised to the
population as a whole (and there is no evidence to the contrary), it is
clear that the majority of the public are aware that cannabis is an illegal
substance even if they are unclear about its precise classification under
the Misuse of Drugs Act. The public also accepts that cannabis is a
hazard to mental health. The results of the survey indicate that the
public considers cannabis to be responsible for social harms (anti-social
and criminal behaviour).

11.3.5 Although a majority of respondents wished for cannabis to be
reclassified as a Class A or B substance, there seems little desire for
the penalties for possession to increase. The sole legal consequence
of reclassifying cannabis to Class B would, of course, be to increase
the penalty for possession from two to five years and there is,
therefore, some inconsistency in the responses with respect to
the classification system.

11.4 A number of non-governmental organisations with interest in, and
concern for, the classification of cannabis made written and/or oral
representations to the Council. Some, particularly those representing
sufferers of the perceived mental health effects of cannabis, were
strongly in favour of reclassification largely because of the signal this
would send to the public about the dangers of this substance. Others
wrote, or spoke, with equal passion claiming that the reclassification
of cannabis would serve no useful purpose and that it would lead to
greater criminalisation of young people; and challenging the claim
that it would send a useful public health message. A number of
written representations in favour of legalisation were also received
by the Council.
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11.5 The Council also learned of international experience on changes to the
classification of cannabis [46] where removal of criminal sanctions for
personal use, as for example in several Australian states, had been seen
as a success in reducing criminalisation of users and improving the
likelihood that those with dependency would seek treatment.
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12. Discussion

Epidemiology of cannabis use

12.1 There is consistent evidence, from different sources (Section 3), that the
use of cannabis appears to have diminished by around 20% to 25% over the
past five years. Nevertheless, use is still widespread, particularly among
young people. Cannabis use is of particular concern to the Council because
of the risks of precipitating relapse in those with schizophrenia (Section 7)
and of enduring psychotic illnesses (Section 8). Vigorous steps should
therefore be taken to minimise the supply of cannabis in the vicinity of
psychiatric institutions and prisons, as well as educational establishments
and extra-curricular and non-school facilities provided for young people,
such as youth clubs.

12.2 Emerging evidence suggests that some cannabis users may titrate their
doses of THC to achieve a particular intensity of effect (Section 3.4).
Other users, however, may attempt to obtain the maximum intensity of
effect. This evidence of “binge smoking”, albeit in the Netherlands
(Section 3.4), is of special concern in the light of the data indicating the
greater use of cannabis products with higher THC content (Section 10)
and the risks to long-term mental health (Section 8).

Physical harms

12.3 Although cannabis causes physical harm to individuals (Section 4), the
Council is unaware of significant new evidence since its last report. It
continues to consider that the physical harms of cannabis are no greater
than those associated with the use of other Class C substances such as
benzodiazepines or gamma-hydroxybutyrate GHB. Nevertheless, there are
people at particular risk, including asthmatics, those with heart or
circulatory complaints, men and women seeking to have children and
pregnant women. Special efforts should be made to discourage use in
these groups of people.

Short-term harms to mental health

12.4 The short-term effects of cannabis include acute intoxication reactions
and adverse effects on psychological and psychomotor performance
(Section 5).

12.4.1 The symptoms and signs of acute intoxication with THC are well
established and can generally be managed by reassurance and the use of a
minor tranquilliser. These symptoms and signs are substantially less than
those associated with Class B drugs such as amphetamine or barbiturates.
Although the available data (Section 5.2.1) are imperfect, there is no
evidence that there has been any increase in the incidence of acute
intoxication in the UK since the Council’s last report [2].

12.4.2 The effects of cannabis on psychomotor performance (Section 5.3),
including the results of studies in fatal road accidents (Section 5.3.3),
confirm the Council’s previous warnings against the use of cannabis by
drivers, aircraft pilots and those operating heavy machinery as well as
military, health and emergency personnel. In the Council’s judgement,
however, these adverse effects – and associated warnings – are not
dissimilar to other Class C drugs such as benzodiazepines.
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Dependence

12.5 There is clear evidence that cannabis can produce dependency as do
Class C drugs such as benzodiazepines (Section 6). The potential for
dependency does not, however, appear to be as great or florid as with
drugs such as diamorphine and cocaine or, indeed, amphetamines or
barbiturates [1, 2].

12.6 Despite the considerable limitations in the data on the need for service
provision in the treatment of cannabis dependency (Section 6.3), the
available information suggests that few dependent users are – for
whatever reason – accessing services. More needs to be done to identify,
and treat, those who are dependent on cannabis.

Effects in individuals with established schizophrenia

12.7 As discussed in the Council’s previous reports [1, 2], there is
unequivocal evidence that the use of cannabis by people with
schizophrenia increases the likelihood of relapse, manifested by a
worsening of symptoms and often accompanied by a refusal to continue
treatment (Section 7). The Council was concerned by anecdotal reports
of the apparent ease with which inpatients in psychiatric hospitals can
obtain cannabis from dealers. Efforts to discourage the use of cannabis
by those with schizophrenia should be coupled with attempts to ensure
that dealers are denied access to the vicinity of psychiatric institutions.

Long-term psychotic illness (including schizophrenia)

12.8 The evidence to support an association between the use of cannabis by
young people and the development of a psychotic illness (including
schizophrenia) is not entirely consistent (Section 8). There is a
significant increase in the risk of the development of a psychotic
illness (including schizophrenia) in controlled observational studies
(Section 8.7), but this does not appear to have been accompanied by
an increase in the incidence of psychotic illness or schizophrenia at a
population level (Sections 8.9 and 8.10). This may reflect a weak and
complex causal link, or some other factor(s) such as a common
predisposition to schizophrenia and also to cannabis use. Miller and
colleagues [47] reported that individuals at high risk, because of a family
history of schizophrenia, appeared to be susceptible to cannabis-related
illnesses if they had a history of certain behavioural problems between
the ages of 13 and 16 years.

12.9 On balance, the Council considers that the evidence points to a probable,
but weak, causal link between psychotic illness and cannabis use.
Whether such a causal link will become stronger with the wider use of
higher potency cannabis products remains uncertain.

12.9.1 Only a minority of young people who use cannabis will develop a
psychotic illness. Hickman and colleagues [33] estimate that around
5,000 young men, or 20,000 young women, would need to be prevented
from using cannabis to avoid one person developing schizophrenia.
(Section 8.10.1)
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Anxiety and depression

12.10 The Council remains unconvinced that there is a causal relationship
between the use of cannabis and the development of any affective
disorder (Sections 8.12 and 8.13).

Gateway theory

12.11 The Council does not consider the risks of progression to Class A drugs
as a consequence of using cannabis to be substantial; and considers
that such risks are likely to be less than those associated with the use
of alcohol and tobacco (Section 8.14).

Social harms

12.12 The adverse effects of cannabis on psychological and psychomotor
performance (Section 9.1, 9.2) are well-known and were noted in the
Council’s previous reports [1, 2]. The recent study, in France, of the
association between fatal road accidents and the presence of THC
emphasises the importance of the Council’s previous warnings about
the potential dangers of cannabis use among those driving, piloting
aircraft and operating heavy machinery as well as among professionals
in the health, military and emergency services [1, 2].

12.13 The evidence available to the Council does not suggest that cannabis
use is a substantial cause of acquisitive crime (Section 9.3).

12.14 Anti-social behaviour is an unlikely consequence of the known
psychological effects of cannabis itself (Section 9.5). There is, however,
a clear perception among the public that cannabis is associated with
anti-social behaviour. In the opinion of experts on the Council,
anti-social behaviour is probably largely exacerbated by alcohol. It is
therefore possible that the public regard smoking cannabis in the
presence of others as, in itself, a form of anti-social behaviour.

12.15 The Council recognises (and shares) the concern of the police at the
appearance, over the past three years, of very substantial numbers of
cannabis farms (Section 9.6). The involvement of “organised crime”, the
diversion of the farms’ profits into other (sometimes even more serious)
illegal activities, and the associated “people trafficking” (including
children) are unacceptable.

Potency

12.16 The Council considers that, since its last review [2], there is evidence
to suggest users of cannabis are now exposed to products with a higher
THC content than previously (Section 10). This has occurred largely
because of the substantial increase in the market share of sinsemilla.
The Council is therefore concerned at the dominance of sinsemilla in the
market because of its greater potency and the virtual absence of CBD.
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12.16.1 The consequences, however, are less easy to predict because, if users
titrate their intake to achieve a desired intensity of effect, the
“effective” THC dose for individuals may be unchanged. On the other
hand, if some users (especially younger males) “binge smoke” the
consequences may be very serious to their mental health.

12.16.2 It is worthy of note that despite the increase in cannabis potency there
has been no concomitant recorded increase in enquiries to the National
Poisons Information Service, nor an increase in hospital admissions due
to cannabis intoxication. 

Public perceptions and opinions

12.17 The views expressed in response to the specific questions relating to
cannabis in the consultation on the government’s drug strategy
depended on the nature and interests of respondents (Section 11). The
Council places greater weight on the polling data which show, in
contradiction to the assertion of many witnesses, that only 4% of the
public believe cannabis to be a legal substance. Although the public’s
knowledge of the details of the classification system is limited, there is
little desire for the penalties for possession to be increased from a
maximum prison sentence of two years to five years (Section 11.3.3).

12.18 Of the many individuals and non-governmental organisations who wrote
to the Council during this inquiry, roughly equal numbers were in favour
of the reclassification of cannabis to Class B as were in favour of
maintaining its Class C status.

12.18.1 Those seeking reclassification did so largely because they believed it
would send out a signal to young people about the dangers associated
with its use. Few, if any, however, wished to see the penalties for
possession to be increased. Only 24% of the sample polled wished
the penalties for possession to be increased while 67% sought for
the penalties for possession to be either unchanged or abolished
(Section 11.3.3).

12.18.2 Those who recommended that cannabis remain as a Class C substance
mainly considered that reclassification would serve no useful purpose,
cause confusion, and be less likely to result in criminal charges for
possession.

12.19 In its evidence to the Council, ACPO indicated that its desire for
cannabis to be reclassified to Class B was based on three factors:

• the 2004 change in classification has inadvertently provided an
opportunity for a greater, and flourishing, illegal market;

• the potential for cannabis users to suffer associated mental health
problems has increased; and

• policing cannabis as a Class C substance, while seen as a low policing
priority, is affecting public confidence.

12.20 ACPOS indicated in written evidence to the Council that the 2004
reclassification did not alter its approach to enforcement of the
legislation. ACPOS did not necessarily seek change for change’s sake,
but was clear in outlining its concerns regarding the harms associated
with cannabis.
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13. Conclusions and Recommendations

13.1 The Council is still very concerned about the widespread use of
cannabis among young people. Although the number of users have
decreased over the past few years, cannabis still poses a real threat to
the health of those who use it.

13.2 The Council hopes that the government, parliament and the public
appreciate that the use of cannabis is, ultimately, a public health
problem; and that it requires a public health response if current use and
the associated harms are to be substantially reduced. Although the
criminal justice and classification systems have a role to play –
especially in reducing supply – the major emphasis must be directed at
ways that drastically reduce demand (i.e. primary prevention), especially
in the young; and to provide help for those who are dependent on
cannabis (i.e. secondary prevention).

Recommendation 1: In the face of the widespread use of cannabis, a
concerted public health response is needed to drastically reduce its
use.

Recommendation 2: Special emphasis should be placed on developing
effective primary prevention programmes, directed at young people.

Classification

13.3 In advising the government on the classification of a substance the
Council is required, under the terms of the Misuse of Drugs Act, to
consider only its harmfulness to individuals and society. There is no
legal basis for the Council, in advising on classification, to take into
account matters such as the message that is conveyed to the public, or
the consequences for policing priorities.

13.4 Since the Council’s last review [2] further evidence has become
available about the harmfulness of cannabis to both individuals and
society.

13.4.1 The most worrying individual harms are the effects on mental health
but, since the Council’s previous review the evidence has become more,
rather than less, confused. Although there is a consistent (though weak)
association, from longitudinal studies, between cannabis use and the
development of psychotic illness, this is not reflected in the available
evidence on the incidence of psychotic conditions. The most likely (but
not the only) explanation is that cannabis – in the population as a whole
– plays only a modest role in the development of these conditions. The
possibility that the greater use of cannabis preparations with a higher
THC content might increase the harmfulness of cannabis to mental
health cannot be denied; but the behaviour of cannabis users, in the
face of stronger products – as well as the magnitude of a causal
association with psychotic illnesses – is uncertain.
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13.4.2 Evidence about the social harms associated with cannabis is clearer.
Despite public anxieties, there is little real evidence that cannabis is a
significant cause of acquisitive crime or of anti-social behaviour. There
is, though, cause for concern about the growth of cannabis farms and
the emergence of wider organised crime, including people trafficking,
that is associated with them.

13.5 Decisions about advising on classification must, ultimately, be based on
the Council’s collective judgment about the relative harmfulness of
substances within, and between, classes. On balance, taking into
account the totality of the relevant issues and very mindful of the actual
and potential harms, the majority of the Council advises that cannabis
and the cannabinols remain in Class C. Although the majority of
members recognise the harms caused by the use of cannabis to
individuals and society, they do not consider these to be as serious as
those of drugs in Class B.

13.5.1 A minority of members of the Council remain very concerned about
effects of cannabis on the mental health of users, especially in the light
of the (now) wide availability and use of sinsemilla. In their view the
balance of harms more closely equates to substances in Class B than
Class C.

Recommendation 3: Cannabis should remain a Class C drug.

13.5.2 The Council anticipates that additional data will become available within
the next few years specifically relating to the causal association
between cannabis use and psychoses. The Council therefore proposes to
undertake a further review of the evidence in 2010.

Recommendation 4: The Council should convene a further review of
cannabis in two years’ time.

13.6 Irrespective of the classification of cannabis, the Council unanimously
advises that the government develop a full public health strategy under
the auspices of the Chief Medical Officers. The potential threat to public
health requires nothing less.

Recommendation 5: A public health strategy, designed to minimise the
harms from the use of cannabis, should be developed under the
auspices of the Chief Medical Officers.

13.7 A public health strategy should address each of the following issues.

Primary prevention

13.7.1 The government should be congratulated on its FRANK campaign.
Nevertheless, the Council recommends that a more generously
resourced campaign to alert young people to the dangers of cannabis
should be developed.
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Recommendation 6: A well-resourced campaign alerting young people to
the dangers of cannabis should be developed.

13.7.2 In addition, schools (including the independent sector) and local
authority youth services should be required to develop and publish their
policies relating to substance misuse. This should include the nature
and extent of the teaching given to children (as advised by the
Department for Children, Schools and Families), as well as the actions
taken when pupils are found possessing or dealing illegal substances.
The higher education sector should also (in view of the extensive use of
cannabis by undergraduate students) be requested to develop and
publish policies in relation to the actions taken where students or staff
are found in possession of illegal drugs, including cannabis, both for
personal use and for supply.

Recommendation 7: Schools and higher education establishments
should develop and publish policies on substance misuse.

13.7.3 Efforts to reduce the use of cannabis (as well as other controlled
substances) must also involve parents and families. Advice on what to
tell children about substance misuse, as well as advice regarding what
action(s) parents or other family members should take if they discover a
child is in possession of an illegal drug, should be made widely
available.

Recommendation 8: Credible and consistent advice and support should
be available for parents and families about the appropriate action(s)
they should take if their child is in possession of an illegal drug.

Secondary prevention

13.7.4 The extent of dependency on cannabis is unknown but significant.
Health professionals should be trained, encouraged and offered
resources to treat and support cannabis-dependent people in the
community and inpatient settings. Services to help people dependent on
cannabis should be widely available. There is some evidence that
tobacco smoking cessation services are less effective with patients
who are also dependent on cannabis. Efforts therefore need to be made
to explore the feasibility of combining treatment programmes for those
who are dependent on cannabis along with tobacco, alcohol and other
substances.

Recommendation 9: Health professionals should be encouraged to
identify, and offer help to, people dependent on cannabis. The health
departments should consider making recommendations for combining
cannabis treatment programmes with those of tobacco, alcohol and
other substances.
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Reducing supply

13.8 The criminal justice system has an important role to play in reducing
supplies of cannabis.

13.8.1 The Council fully supports the police in their wish to be able to devote
greater resources to restricting the importation and, most importantly,
the domestic cultivation of cannabis.

Recommendation 10: The Council strongly supports the police in being
able to devote greater resources to reducing cannabis supply,
particularly through restricting the domestic cultivation of cannabis.

13.8.2 The Council is concerned about the easy availability of paraphernalia
associated with cannabis use and its cultivation. The Council
recommends that the Home Office explores the potential for regulating
these activities, including whether it might be practical to bring
cannabis seeds within the scope of the Misuse of Drugs Act; and
whether appropriate warnings (including both tobacco and cannabis)
should be placed on packs of cigarette rolling papers.

Recommendation 11: The Home Office should assess the extent to
which the trade in cannabis paraphernalia might be more effectively
regulated.

13.8.3 As indicated at various points in the report, the Council has expressed
its concern that vulnerable people have easy access to cannabis. These
include children, university undergraduates, patients in psychiatric
hospitals or attending community psychiatric health services, and
prisoners. The Council therefore recommends that the Home Secretary
gives consideration to amending Section 4A of the Misuse of Drugs Act
1971 to incorporate additional aggravating factors including supply of a
controlled drug in the vicinity of any further and higher educational
establishments, psychiatric health institutions and prisons.

Recommendation 12: Additional aggravating factors should be
introduced into legislation concerning the seriousness of offences
involving the supply of controlled drugs.

Other measures

13.9 Warnings about the risks of cannabis to those with cardiovascular
disease and asthma as well as to women who are, or seek to become,
pregnant should be made widely available. Warnings about the risks of
cannabis in driving, flying aircraft or operating heavy machinery should
be emphasised. Those whose work requires cognitive skills should also
be made aware that cannabis may impair their performance.

Recommendation 13: Warnings regarding cannabis use among particular
at-risk groups should be emphasised.
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14. Research Recommendations

14.1 The scale and public health significance of current preparations of
cannabis use in the UK require further research if the harmful
consequences for future generations of young people are to be
substantially diminished. This should include considerations of effects
on families. Qualitative research on the impact of cannabis farms on
local people should be undertaken.

Recommendation 14: The scale and public health significance of
cannabis use in the UK require further research.

14.2 Efforts should be made to improve cannabis use data collected from
children and the general population. We understand that the Home
Office is considering the feasibility of including under-16s within the
British Crime Survey (or a separate similar survey). We would welcome
this approach and encourage the collection of drug-related data.

Recommendation 15: The Home Office should extend the British Crime
Survey to the under-16s and the survey should include drug use.

14.3 There is a real and urgent need for research into the sociology of the
use of cannabis. This should attempt, in particular, to assess how users
react to the more potent forms of cannabis; the extent to which people
engage in “binge smoking”; and to investigate the pharmacodynamics
and pharmacokinetics of those users who “titrate” their intake of THC.

Recommendation 16: Further research is required into the pattern of the
use of cannabis, dependency and the resulting physical and
physiological complications, particularly to assess how users react to
more potent forms.

14.4 There is also a need to continue to monitor the market share of
cannabis products as well as continuing to monitor their potencies in
relation to their THC and CBD content. Products purchased from
suppliers should also be considered. The possible protective role of CBD
needs to be fully evaluated in humans.

Recommendation 17: Continued monitoring of the market share of
cannabis and its potency should be undertaken.

14.5 Research into the prevalence of cannabis use and the trajectory of drug
use histories, especially the transfer from occasional use to dependency,
will enable mental health services to plan effective service provision.
Research is also required into the clinical and cost effectiveness of
measures designed to help people stop using cannabis. In addition we
need better data on the routes by which users access services.

Recommendation 18: Research is required into the clinical and cost
effectiveness of measures designed to help cannabis-dependent users
recover from their addiction.

14.6 Research is needed to identify those young people who may be at
particular risk (i.e. subgroups or those with “susceptibility factors”) of
developing enduring psychoses from the use of cannabis. Such
knowledge could usefully inform an effective public health campaign.
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Recommendation 19: Further research should be aimed at identifying
young people who may be at risk of developing enduring psychoses from
the use of cannabis.

14.7 Research aimed at clarifying possible associations between cannabis
use and psychosis should be extended. For instance, the Council
recommends a full evaluation of the General Practice Research
Database as a source of data for such enquiries. Given the possibility
that new high potency forms of cannabis have only recently been in
general use, it may be important to perform regular – possibly annual –
schizophrenia data collections from this source.

14.8 Data on the incidence and prevalence of schizophrenia should be
obtained in order to provide better estimates of the risks young people
run when they smoke cannabis. Such knowledge, again, would usefully
inform an effective public health campaign.

Recommendation 20: Data on the incidence and prevalence of
schizophrenia should be obtained in order to better estimate the risks to
young people when they smoke cannabis.

14.9 Although, currently, there are no available THC substitutes to prescribe
for withdrawal programmes, the newer CB1 and CB2 agonists and
antagonists that are now emerging might provide pharmacological
assistance for those seeking to stop cannabis use. In addition, by
analogy with buprenorphine for heroin dependence, cannabis agonists or
partial agonists might offer treatment options for cannabis dependence.

Recommendation 21: Further research on the biological mechanisms
involved in cannabis addiction, and the consequent potential
treatments, is needed.
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15. Recommendations

Recommendation 1: In the face of the widespread use of cannabis, a concerted
public health response is needed to drastically reduce its use.

Recommendation 2: Special emphasis should be placed on developing effective
primary prevention programmes, directed at young people.

Recommendation 3: Cannabis should remain a Class C drug.

Recommendation 4: The Council should convene a further review of cannabis in
two years’ time.

Recommendation 5: A public health strategy, designed to minimise the harms
from the use of cannabis, should be developed under the auspices of the Chief
Medical Officers.

Recommendation 6: A well resourced campaign alerting young people to the
dangers of cannabis should be developed.

Recommendation 7: Schools and higher education establishments should develop
and publish policies on substance misuse.

Recommendation 8: Credible and consistent advice and support should be
available for parents and families about the appropriate action(s) they should
take if their child is in possession of an illegal drug.

Recommendation 9: Health professionals should be encouraged to identify, and
offer help to, people dependent on cannabis. The health departments should
consider making recommendations for combining cannabis treatment
programmes with those of tobacco, alcohol and other substances.

Recommendation 10: The Council strongly supports the police in being able to
devote greater resources to reducing cannabis supply, particularly through
restricting the domestic cultivation of cannabis.

Recommendation 11: The Home Office should assess the extent to which the
trade in cannabis paraphernalia might be more effectively regulated.

Recommendation 12: Additional aggravating factors should be introduced into
legislation concerning the seriousness of offences involving the supply of
controlled drugs.

Recommendation 13: Warnings regarding cannabis among particular at-risk
groups should be emphasised.

Recommendation 14: The scale and public health significance of cannabis use in
the UK require further research.

Recommendation 15: The Home Office should extend the British Crime Survey to
the under-16s and the survey should include drug use.

Recommendation 16: Further research is required into the pattern of the use of
cannabis, dependency and the resulting physical and physiological complications,
particularly to assess how users react to more potent forms.
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Recommendation 17: Continued monitoring of the market share of cannabis and
its potency should be undertaken.

Recommendation 18: Research is required into the clinical and cost
effectiveness of measures designed to help cannabis-dependent users recover
from their addiction.

Recommendation 19: Further research should be aimed at identifying young
people who may be at risk of developing enduring psychoses from the use of
cannabis.

Recommendation 20: Data on the incidence and prevalence of schizophrenia
should be obtained in order to better estimate the risks to young people when
they smoke cannabis.

Recommendation 21: Further research on the biological mechanisms involved in
cannabis addiction, and the consequent potential treatments, is needed.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

40



References

1. Advisory Council on the Misuse of Drugs (2002) The Classification of Cannabis
under the Misuse of Drugs Act 1971. London: Home Office.

2. Advisory Council on the Misuse of Drugs (2005) Further Consideration of the
Classification of Cannabis under the Misuse of Drugs Act 1971. London: Home
Office.

3. Pertwee GG (2008) The diverse CB1 and CB2 receptor pharmacologyof
three plant cannabinoids: r9-tetrahydrocannabinol, cannabidiol and
r9-tetrahydrocannabivarin. British Journal of Pharmacology 153: 199–215.

4. Morrison P (2008) The effects of synthetic intravenous THC in man.
Oral evidence to ACMD meeting, 5 February.

5. Morgan CJA, Curran HV (2008) Effects of cannabidiol on schizophrenia-like
symptoms in cannabis users. British Journal of Psychiatry 192: 306–307.

6. Murphy R, Roe S (2007) Drug Misuse Declared: Findings from the 2006/07
British Crime Survey. Home Office Statistical Bulletin.
www.homeoffice.gov.uk/rds

7. Brown M, Bolling K (2007) Drugs Misuse in Scotland: Findings from the 2006
Scottish Crime and Victimisation Survey. Scottish Government Social Research.
www.scotland.gov.uk/Resource/Doc/198856/0053157.pdf

8. National Centre for Social Research/National Foundation for Educational
Research (2007) Smoking, drinking and drug use among young people in England
in 2006. London: National Centre for Social Research.

9. European Monitoring Centre for Drugs and Drug Addiction (2007). Drug use and
related problems among very young people (under 15 years old). Luxembourg:
Office for Official Publications of the European Union.

10. Duffy M, Schafer N, Coomber R, O’Connell L, Turnbull PJ (2008) Cannabis supply
and young people: “It’s a social thing”. York: Joseph Rowntree Foundation.

11. Korf DJ, Benschop A, Wouters M (2007) Differential responses to cannabis
potency: A typology of users based on self-reported consumption behaviour.
International Journal of Drug Policy 18(3): 168–176.

12. Arendt M, Rosenberg R, Foldager L, Perto G, Munk-Jorgensen P (2005)
Cannabis-induced psychosis and subsequent schizophrenia-spectrum disorders:
Follow-up study of 535 incident cases. British Journal of Psychiatry
187: 510–515.

13. Thomas SHL (2008) Cannabis and other drugs of abuse. Oral evidence to ACMD
meeting, 2 April.

14. Huestis MA (2002) Cannabis (marijuana) – effects on human behaviour and
performance. Forensic Science Review 14: 16–60.

15. Sexton BF, Tunbridge RJ, Board A, Jackson PG, Wright K, Stark MM, Englehart K
(2002) The influence of cannabis and alcohol on driving. Transport Research
Laboratory Report, TRL543.

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

41



16. Laumon B, Gadegbeku B, Martin J-L, Biecheler M-B (2005) Cannabis intoxication
and fatal road crashes in France: Population-based case-control study. British
Medical Journal 331: 1371–1374.

17. Singleton N, Bumpstead R, O’Brien M, Lee A, Meltzer H (2000) Psychiatric
morbidity among adults living in private households. Office for National
Statistics. London: The Stationery Office.

18. Hayes PJ (2008) Written evidence to ACMD review of cannabis.

19. Mathers DC, Ghodse AH (1992) Cannabis and psychotic illness. British Journal of
Psychiatry 161: 648–653.

20. Linszen DH, Dingemans PM, Lenior ME (1994) Cannabis use and the course of
recent onset schizophrenia. Archives of General Psychiatry 51: 273–279.

21. McPhillips MA, Kelley FJ, Barnes TRE, Duke PJ, Gene-Cos N, Clark K. (1997)
Determining substance misuse among people with schizophrenia living in the
community: A study comparing the results of questionnaires with analysis of hair
and urine. Schizophrenia Research 25: 141–148.

22. Duke PJ, Pantelis C, McPhillips MA, Barnes TRE (2001) Co-morbid non-alcoholic
substance misuse among people with schizophrenia. British Journal of Psychiatry
179: 509–513.

23. Ferdinand RF, Sondeijker F, van der Ende J, Selten JP, Huizink A, Verhulst FC
(2005) Cannabis use predicts future psychotic symptoms, and vice versa.
Addiction 100: 612–618.

24. Hides L, Dawe S, Kavanagh DJ, Young RM (2006) Psychotic symptom and
cannabis relapse in recent-onset psychosis. British Journal of Psychiatry
189: 137–143.

25. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 4th Edition, Text Revision. DOI: 10.1176/appi.books.9780890423349.

26. Zammit S, Allebeck P, Andreasson S, et al. (2002) Self-reported cannabis use as
a risk factor for schiozophrenia in Swedish conscripts of 1969: Historical cohort
study. British Medical Journal 325: 1199–1201.

27. Moore THM, Zammit S, Lingford-Hughes A, Barnes TRE, Jones PB, Burke M,
Lewis G (2007) Cannabis use and risk of psychotic or affective mental health
outcomes: A systematic review. Lancet 370: 319–328.

28. Degenhardt L, Hall W, Lynskey M (2003) Testing hypotheses about the
relationship between cannabis use and psychosis. Drug and Alcohol Dependency
71: 37–48.

29. Frisher M, Crome I (2008) Trends in schizophrenia in the United Kingdom from
1996 to 2005. Observational study using the General Practice Research
Database. Oral and written evidence to ACMD meeting, 2 April.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

42



30. Hickman M, Vickerman P, Macleod J, Kirkbright J, Jones PB (2007) Cannabis
and schizophrenia: Model projections of the impact of the rise in cannabis use on
historical and future trends in schizophrenia in England and Wales. Addiction
102: 597–606.

31. Kirkbride JB, Fearon P, Morgan C, Dazzan P, Morgan K, Tarrant J, Lloyd T,
Holloway J, Hutchinson G, Leff JP, Mallett RM, Harrison GL, Murray RM, Jones PB
(2006) Heterogeneity in incidence rates of schizophrenia and other psychotic
syndromes: Findings from the 3-center AeSOP study. Archives of General
Psychiatry 63: 250–8.

32. Hickman M, Vickerman P, Macleod J, Lewis G, Zammit S, Jones PB (2008)
Cannabis and schizophrenia: Model projections of NNT (number needed to treat).
Oral evidence to ACMD meeting, 2 April.

33. Caspi A, Moffitt TE, Cannon M, McClay J, Murray R, Harrington HL, Taylor A,
Arseneault L, Williams B, Braithwaite A, Poulton R, Craig IW (2005) Moderation
of the effect of adolescent-onset cannabis use on adult psychosis by a functional
polymorphism in the catechol-O-methyltransferase gene: Longitudinal evidence of
a gene x environment interaction. Biological Psychiatry 57: 1117–1127.

34. Zammit S, Spurlock G, Williams H, Norton N, Williams N, O’Donovan MC, Owen
MJ (2007) Genotype effects of CHRNA7, CNR1 and COMT in schizophrenia:
interactions with tobacco and cannabis use. British Journal of Psychiatry
191: 402–407.

35. Ramaekers JG, Kauert G, van Ruitenbeek P, Theunissin EL, Schneider E,
Moeller MR (2006) High-potency marijuana impairs executive function and
inhibitory motor control. Neuropsychopharmacology 31: 2296–2303.

36. McSweeney T, May T, Hearnden I (2007) Young people, cannabis use and
antisocial behaviour. London: Criminal Institute for Policy Research, King’s
College.

37. Melrose M, Turner P, Pitts J, Barrett D (2008) The impact of heavy cannabis use
on young people: Vulnerability and youth transitions. York: Joseph Rowntree
Foundation.

38. Association of Chief Police Officers (2008) Submission of Evidence on
the Classification of Cannabis. An ACPO Review for the Advisory Council on
the Misuse of Drugs. Written evidence to the ACMD.

39. Forensic Science Service (2008) Briefing note for the ACMD on the THC
content of cannabis and cannabis content of reefer cigarettes. Written evidence
to ACMD.

40. Potter DJ, Clark P, Brown MB (2008) Potency of r9-THC and other cannabinoids
in cannabis in England in 2005: Implications for psychoactivity and
pharmacology. Journal of Forensic Sciences 53(1): 90–94.

41. Franc A (2008) Written evidence of Anne Franc, Technical Adviser on Drugs, LGC
Forensics, to the ACMD.

42. King LA, Carpentier C, Griffiths P (2005) Cannabis potency in Europe. Addiction
100: 884–886.

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

43



43. Pijlman FTA, Rigter SM, Hoek J, Goldschmidt MY, Niesink RJM (2005) Strong
increase in total delta-THC in cannabis preparations sold in Dutch coffee shops.
Addiction Biology 10: 171–180.

44. King LA, Hardwick S (2008) Potency and market share of cannabis products.
Oral evidence to ACMD meeting, 6 February and 2 April.

45. Ipsos MORI (2008) General Public Cannabis Polling. Written evidence to
the ACMD.

46. Lenton S (2008) Impact of legislative options for cannabis. Oral evidence to
the ACMD.

47. Miller PM, Johnstone EC, Lawrie SM, Owens DGC (2006) Substance use,
psychiatric symptoms and the onset of schizophrenic illness, Journal of
Substance Use 11(2): 101–113.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

44



Annex A: Members of the Advisory Council on the Misuse
of Drugs

Professor Sir Michael Rawlins Chair, National Institute for Health and Clinical
Excellence

Dr Dima Abdulrahim Briefings Manager, National Treatment Agency

Lord Victor Adebowale Chief Executive, Turning Point

Mr Martin Barnes Chief Executive, Drugscope

Dr Margaret Birtwistle Specialist General Practitioner, Senior Tutor –
Education and Training Unit, St George’s Hospital
and Forensic Medical Examiner

Commander Simon Bray Commander, Metropolitan Police

Mr Eric Carlin Chief Executive, Mentor UK

Ms Carmel Clancy Principal Lecturer in Mental Health and Addiction,
Middlesex University

Professor Ilana Crome Professor of Addiction Psychiatry, Keele University
Medical School

Ms Robyn Doran Mental health nurse and Director of Operations,
North-West London Mental Health Trust

Dr Clare Gerada General Practitioner, London, and Primary Care Lead
for Drug Misuse, Royal College of General
Practitioners

Mr Patrick Hargreaves Adviser for drugs and alcohol, Durham County
Council Education Department

Ms Caroline Healy National adviser for the commissioning of mental
health services for children in secure settings,
Department of Health

Dr Matthew Hickman Reader in Public Health and Epidemiology,
Department of Social Medicine, University of Bristol

Professor Leslie Iversen Professor of Pharmacology, Oxford University

Dr Leslie King Former Head of Drugs Intelligence Unit, Forensic
Science Service

Professor Michael Lewis Professor of Oral Medicine, Cardiff University

Mr David Liddell Director, Scottish Drugs Forum

Dr John Marsden Research Psychologist, Institute of Psychiatry

Mr Peter Martin Independent consultant in substance misuse

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

45



Professor David Nutt Director of Psychopharmacology Unit, Bristol
University

Mr Trevor Pearce Director of Enforcement, Serious Organised
Crime Agency

District Judge Justin Philips District Judge, drugs court

Mr Richard Phillips Independent consultant in substance misuse

Dr Ian Ragan Pharmaceutical industry consultant

DCC Howard Roberts Deputy Chief Constable, Nottinghamshire Police
(temporary DCC Dyfed and Powys)

Dr Mary Rowlands Consultant psychiatrist in substance misuse, Exeter

Dr Polly Taylor Veterinary surgeon, Cambridgeshire

Ms Monique Tomlinson Freelance consultant in drugs misuse

Mrs Marion Walker Pharmacist, Berkshire Healthcare NHS
Foundation Trust

Mr Arthur Wing Assistant Chief Office, Sussex Probation Area

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

46



Annex B: Co-opted experts attending meetings of the
Advisory Council on the Misuse of Drugs

Professor Thomas Barnes Professor of Clinical Psychiatry Division of
Neurosciences and Mental Health, Imperial
College London

Professor Stephen Evans Professor of Pharmacoepidemiology, London School
of Hygiene and Tropical Medicine

Mr Rudi Fortson Barrister, specialising in drug law

Professor Peter Jones Professor of Psychiatry and Head of the Department
of Psychiatry, University of Cambridge

Professor Klim McPherson Professor of Public Health Epidemiology,
Oxford University

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

47



Annex C: Oral evidence given to the Advisory Council on the
Misuse of Drugs at its meetings in February and
April 2008

Professor Louis Appleby National Director for Mental Health, Department of
Health

Ms Debra Bell Talking About Cannabis

Ms Cindy Burnett Magistrates Association

Assistant Chief Constable Association of Chief Police Officers
Simon Byrne

Mr Andrew Clatworthy Forensic Science Services

Mr Paul Corry Rethink

Dr Martin Frisher Keele University

Ms Sheila Hardwick Home Office Scientific Development Branch

Dr Matthew Hickman Centre for Research on Drugs and Health Behaviour,
University of Bristol

Dr Leslie King Home Office Scientific Development Branch

Professor Simon Lenton Beckley Foundation and National Drug
Research Institute, Australia

Professor Glynn Lewis Academic Unit of Psychiatry, University of Bristol

Dr Paul Morrison Department of Psychological Medicine, King’s
College London

Mr David Potter GW Pharmaceuticals

Mr Steve Rolles Transform

Dr Simon Thomas National Poisons Information Service,
Newcastle Regional Drugs and Therapeutics Centre

Ms Rhonda Wake Ipsos MORI

Ms Marjorie Wallace SANE

Dr Mike White Forensic Science Services

Ms Marije Wouters University of Amsterdam

Representatives from the Home Office, the Department of Health and the Department
for Children, Schools and Families

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

48



Annex D: Organisations submitting written evidence to the
Advisory Council on the Misuse of Drugs

Association of Chief Police Officers

Association of Chief Police Officers in Scotland

Beckley Foundation

Drugs Education Forum

Europe Against Drugs

Forensic Science Services

Government Departments (Home Office, Department of Health and Department for
Children, Schools and Families)

GW Pharmaceuticals

Hope UK

Ipsos MORI (ACMD polling results)

Joseph Rowntree Foundation

Keele University

King’s College London, Institute of Psychiatry (R Murray)

Legalise Cannabis Alliance

LGC Forensics

Magistrates Association

National Treatment Agency for Substance Misuse

Police Superintendents’ Association of England and Wales

Release

Rethink

RSA Commission on Illegal Drugs, Communities and Public Policy

SANE

Serious Organised Crime Agency

Talking About Cannabis

Transform

UK Drugs Policy Commission

University of Bristol, Academic Unit of Psychiatry (G Lewis)

The Council also considered correspondence from members of the public.

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

49



Annex E: Other evidence considered by the Advisory Council
on the Misuse of Drugs (in addition to the items
cited under References)

Full publications

Athanasiou A, Clarke AB, Turner AE, Kumaran NM, Vakilpour S, Smith PA, Bagiokou D,
Bradshaw TD, Westwell AD, Fang L, Lobo DN, Constantinescu CS, Calabrese V,
Loesch A, Alexander SPH, Clothier RH, Kendall DA, Bates TE (2007) Cannabinoid
receptor agonists are mitochondrial inhibitors: A unified hypothesis of how
cannabinoids modulate mitochondrial function and induce cell death. Biochemical and
Biophysical Research Communications 364(1): 131–137.

Boydell J, van Os J, Caspi A, Kennedy N, Giouroukou E, Fearon P, Farrell M, Murray RM
(2006) Trends in cannabis use prior to first presentation with schizophrenia, in South
East London between 1965 and 1999. Psychological Medicine 36: 1441–1446.

Carter GT, Weydt P, Kyashna-Tocha M, Abrams DI (2004) Medicinal Cannabis: Rational
guidelines for dosing. IDrugs 7(5): 464–470.

Crome IB (2007) An exploration of research into substance misuse and psychiatric
disorder in the UK: What can we learn from history? Criminal Behaviour and Mental
Health 17: 204–214.

Degenhardt L, Hall W, Lynskey M (2003) Testing hypotheses about the relationship
between cannabis use and psychosis. Drug and Alcohol Dependency 71: 37–48.

D’Souza DC, Abi-Saab WM, Madonick S, Forselius-Bielen K, Doersch A, Braley G,
Gueorguieva R, Cooper TB, Krystal JH (2004) Delta Tetrahydrocannabinol effects in
Schizophrenia: Implications for Cognition, Psychosis and Addiction. Journal of Biological
Psychiatry 57: 594–608.

Fergusson DM, Poulton R, Smith PF, Boden JM (2006) Cannabis and psychosis. British
Medical Journal 332: 172–175.

Frisher M, Collins J, Millson D, Crome I, Croft P (2004) Prevalence of comorbid
psychiatric illness and substance misuse in primary care in England and Wales. Journal
of Epidemiology and Community Health 58: 1036–1041.

Frisher M, Crome I, Macleod J, Millson D, Croft P, (2005) Substance misuse and
psychiatric illness: Prospective observational study using the general practice research
database. Journal of Epidemiology and Community Health 59: 847–850.

Henquet C, Krabbendam L, Spauwen J, Kaplan C, Lieb R, Wittchen HU, van Os J (2004)
Prospective cohort study of cannabis use, predisposition for psychosis, and psychotic
symptoms in young people. British Medical Journal 330: 1–5.

Henquet C, Murray R, Linszen D, van Os J, (2005) The environment and schizophrenia:
The role of cannabis use. Schizophrenia Bulletin 31(3): 608–612.

Henquet C, Rosa A, Krabbendam L, Papiol S, Fananas L, Drukker M, Ramaekers JG, van
Os J (2006) An experimental study of Catechol-O-methyltransferase Val158Met
moderation of r-9-Tetrahydrocannabinol-induced effects on psychosis and cognition.
Neuropsychopharmacology 31: 2748–2757.

Huestis MA (2002) Cannabis (Marijuana) – Effects on Human Behavior and
Performance. Forensic Science Review 14 (1/2): 16–60.

Kelly BD (2007) Epidemiology: what is it and why it matters. Advances in Psychiatric
Treatment 13: 412–413.

Kendler KS, Myers JM, Prescott CA (2007) Specificity of genetic and environmental
risk factors for symptoms of cannabis, cocaine, alcohol, caffeine, and nicotine
dependence. Archives of General Psychiatry 64 (11): 1313–1320.

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

50



Limonero JT, Tomás-Sábado J, Fernández-Castro J (2006) Perceived emotional
intelligence and its relation to tobacco and cannabis use among university students.
Psicothema 18 Suppl: 95–100.

Linszen DH, Dingemans PM, Lenior MA (1994) Cannabis abuse and the course of
recent-onset schizophrenic disorders. Archives of General Psychiatry 51: 273–279.

Macleod J (2007) Cannabis use and psychosis: The origins and implications of
association. Advances in Psychiatric Treatment 13: 400–411.

Mesinga T, de Vries I, Kruidenier M, Hunault CC, van den Hengel-Koot IS, Fijen-JW,
Leenders MEC, Meulenbelt J (2006) A double-blind, randomized, placebo controlled,
cross-over study on the pharmacokinetics and effects of cannabis. RIVM report
267002002.

Miller PM, Johnstone EC, Lawrie SM, Owens DGC (2006) Substance use, psychiatric
symptoms and the onset of schizophrenic illness. Journal of Substance Use 11(2):
101–113.

Murray RM, Morrison PD, Henquet C, Di Forti MD (2007) Cannabis, the mind and
society: The hash realities. Nature Reviews Neuroscience 8: 885–895.

Nutt D, King LA, Saulsbury W, Blakemore C (2007) Development of a rational scale to
assess the harm of drugs of potential misuse. Lancet 369: 1047–1053.

Pollack H, Reuter P (2007) The implications of recent findings on the link between
cannabis and psychosis. Addiction 102: 173–176.

Zammit S, Spurlock G, Williams H, Norton N, Williams N, O’Donovan MC, Owen MJ
(2007) Genotype effects of CHRNA7, CNR1 and COMT in schizophrenia: interactions
with tobacco and cannabis use. British Journal of Psychiatry 191: 402–407.

Abstracts

Alvarez FJ, Fierro I, Del-Rio MC (2007) Cannabis and driving: Results from a general
population survey. Forensic Science International 170 (2/3): 111–116.

Khiabani HZ, Bramness JG, Bjorneboe A, Morland J (2006) Relationship between THC
concentration in blood and impairment in apprehended drivers. Traffic Injury Prevention
7(2): 111–116.

Laumon B, Gadegbeku B, Martin JL, Biecheler MB (2005) Cannabis intoxication and
fatal road crashes in France: Population based case-control study. British Medical
Journal 331: 1371–1374

Mura P, Chatelain C, Dumestre V, Gaulier JM, Ghysel MH, Lacroix C, Kergueris MF,
Lhermitte M, Moulsma M, Pépin G, Vincent F, Kintz P (2006) Use of drugs of abuse in
less than 30-year-old drivers killed in a road crash in France: A spectacular increase
for cannabis, cocaine and amphetamines. Forensic Science International 160(2–3):
168–172.

Schwilke EW, dos-Santos MIS, Logan BK (2006) Changing patterns of drug and alcohol
use in fatally injured drivers in Washington State. Journal of Forensic Sciences 51(5):
1191–1198.

CANNABIS: CLASSIFICATION AND PUBLIC HEALTH

51



Reports and other material

McLaren J, Mattick RP (2007) Cannabis in Australia: Use, supply, harms and
responses. Monograph series No. 57. Drug Strategy Branch, Australian Government
Department of Health and Ageing.

Couper, FJ, Logan BK (2004) Cannabis/Marijuana (r9-Tetrahydrocannabinol, THC).
Drugs and Human Performance Fact Sheets. Washington DC: National Highway Traffic
Safety Administration. Available at
www.nhtsa.dot.gov/people/injury/research/job185drugs/cannabis.htm

Levitt R, Nason E, Hallsworth M (2006) The evidence base for the classification of
drugs. RAND Europe. Executive Summary, Chapter 1 pp. 1–11 and Chapter 4 pp.
31–42. Available at www.rand.org

Substance Abuse and Mental Health Services Administration, Office of Applied Studies
(2008) Treatment Episode Data Set (TEDS) Highlights – 2006 National Admissions to
Substance Abuse Treatment Services. Rockville, MD: DASIS Series: S-40, DHHS
Publication No. (SMA) 08-4313.

Boreham R, Cronberg A, Dollin L, Pudney S (2007) The Arrestee Survey 2003–2006.
London: Home Office Statistical Bulletin 12/07. 

Sexton BF, Tunbridge RJ, Board A, Jackson PG, Wright K, Stark MM, Englehart K
(2000) The influence of cannabis on driving. Transport Research Laboratory Report,
TRL477.

Mental Health Council of Australia (2006) Where there’s smoke... Cannabis and Mental
Health, pp. 6–11 Executive Summary and Recommendations.

United Nations Office on Drugs and Crime (2006) World Drug Report. Volume 1:
Analysis. Chapter 2: Cannabis – Why we should care. Available at
www.unodc.org/pdf/WDR_2006/wdr2006_volume1.pdf

ADVISORY COUNCIL ON THE MISUSE OF DRUGS

52



Annex F: Glossary of Terms

Bong: A water pipe that consists of a vertical tube partially filled with liquid, and a
smaller tube ending in a mouthpiece. It is used to smoke a variety of substances
including cannabis.

Cannabis resin: Material produced by mechanically separating the resinous parts of
Cannabis sativa from the rest of the plant and typically presented as fine-grain
compressed blocks.

Confidence Interval (CI): An interval constructed so that a statement that the true
value of an unknown parameter lies in this interval will be true, in the long run, a
proportion (95%) of the time that the statement is made.

Marijuana: A form of cannabis that can be smoked.

Odds ratio: The “odds ratio” is a measure of association between a condition and a
possible risk factor. An odds ratio around 1.0 suggests no association; an odds ratio of
<1.0 suggests an association that is beneficial; and an odds ratio of >1.0 suggests a
harmful association. The size of an odds ratio is an important factor in judging whether
an association may indicate a causal relationship. For example, the odds ratio linking
smoking and lung cancer is about 20 (representing a 20-fold increase in the likelihood
of smokers developing lung cancer). An odds ratio of this size indicates that smoking
plays a crucial, though not necessarily the only, role in causing lung cancer The odds
ratio for developing schizophrenia in someone with a first degree relative with the
condition – compared to someone who has not – is about 10 (in the absence of
cannabis use). In this instance, the size of the odds ratio again strongly suggests a
causal role for genetic factors.

Potency: The content of the major active compound r9-tetrahydrocannabinol (THC).

Psychotic illness: To meet the criteria for a “psychotic illness”, the symptoms
described below generally need to meet a threshold of severity, last for a significant
period of time, and have an adverse impact on the person’s social functioning

Psychotic symptoms: Disordered thinking, delusions (abnormal beliefs) and
hallucinations (abnormal perceptual experiences).

Risk factor: A determinant of ill-health that increases the probability of developing a
certain disease.

Schizophrenia: A severe mental disorder characterised by delusions, hallucinations,
incoherence and physical agitation

Sinsemilla: Meaning: “without seeds”. The highest potency herbal cannabis,
representing the flowering tops of unfertilised female cannabis plants. Sinsemilla is
normally produced by intensive indoor cultivation techniques which may include use of
selected seed varieties, hydroponic cultivation, additional lighting and artificial control
of “day” length. It is both home-grown and imported, although much is now grown in
the UK.

Skunk: A form of sinsemilla with a characteristic odour. It is often of high potency.
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Tetrahydrocannabinol: The main psychoactive component of cannabis products
mimicking several naturally-occurring substances known as endocannabinoids.

Traditional, imported herbal cannabis: A dried plant preparation of floral and foliar
material imported from the Caribbean, Africa or Asia.
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