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Part One – Music Festivals and Substance Use!

     Intro / Overview!

     Substance Use!
! Prevalence, Importance, Motivations,!

     ! Risk Factors, Patterns!

Part Two – Mass Gathering Health!

     Risks of Substance Use at Music Festivals !

     Interventions for Improving Outcomes!

! Chain of Survival Model ! !

! ! Preventive Care (Proactive)!

 ! ! Medical Care (Reactive)!

! ! Public Health Collaboration!

! ! ! !

Overview 



  
  

Limited Research!

     Predominance of case studies!

     Experience based over evidence based!
     Emerging conceptual frameworks  ! !

Variable Definitions and Taxonomy!

     Common language lacking!

     Comparisons often difficult!
     Evolving dynamically alongside events! !

     Public Health vs Medicine!

Legal and Cultural Relevance !

     Environments heterogeneous!

Caveats 



  
  

Definition !

     Often undefined!

     Mixed meanings in literature!

! single day & multi day!

! genres, durations!
     Only clear definition “multiple stages” Westrol 2017              !

     This discussion has included all music events!

! ! !

Increasing Festival Prevalence!

?Market Saturation!

Music Festival 



  
  

Mass Gatherings!

Substance !

     Use!

Music Festivals!
Music Festivals!
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✓ 
✓ 
✓ 

mobile crowd 
crowd density   
bounded event   

✓ 
✓ 
✓ 

event duration 
outdoor location  
drugs and alcohol  

✓ 
✓ 
✓ 

music event   
temperature 
young crowd   

Music Festivals!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

MFs!

Substance !

     Use!

MFs!

Tobacco!

Alcohol!

     Cannabis!

     Cocaine!

     MDMA!

     Ketamine !

     GHB!

     LSD!

     Psilocybin!

     Amphetamine!

     Opiates!

     Benzos!

     Others    (*NPS) ! !            *Novel Psychoactive Substances!



  
  

Motivations : Festival Attendance and Substance Use!

Part Two – Mass Gathering  Health!

! ! ! !

Identity, status and sense of difference     EMCDDA Report (2010)!

Bonding, socialization, social capital                          Ter Bogt (2012)!

Functional catharsis                                                Calafat (2009)!

Use enhances music and experiences               Van Havere (2009)!

Development phase of adolescence with profound 

physical, emotional and intellectual changes      Ter Bogt (2012)!

Concurrent mental health issues  ! !      Sumnall (2004)!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

“Theory of Planned Behaviour” ! !         Azjen (1991)!

Hutton, Ranse and Munn (2018)!

Motivations : Festival Attendance and Substance Use!



  
  

Part Two – Mass Gathering  Health!

! ! ! !
Motivations : Festival Attendance and Substance Use!

“Theory of Planned Behaviour” ! !         Azjen (1991)!

Hutton, Ranse and Munn (2018)!

Gate survey !

Unpublished!
2015!

15,000 attendees!

Plan Aloohol 48%!
Plan Cannabis 78%!
Plan Other 93%!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Self Report (planned use, reported use, friend’s report of use)!

Direct Toxicological Testing – Patient (blood, urine, buccal)!

Direct Toxicological Testing – Substance (assay, MS, GLC, other)!

Substance Epidemiology – Data Sources!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Direct Toxicological Testing – Aggregate Data!

Social Media – Aggregate Data!

Substance Epidemiology – Data Sources!



  
  

Alcohol most prevalent across all ages and   !

    genders!

Illegal substance use increases in younger age !

Illegal substance use decreases in older age!

! but cultural delays in growing up!

M>F (OR 0.55) for all drug types !

! but gap narrowing  -- ?role change!

! ! surveys : general public, festivals!

! ! overrep australia / US / canada / europe!

! ! ! ! ! Van Havere (2009)!

! ! ! !         !     Hutton F. (2004)!

!    ! ! ! !     Ter Bogt (2005)!

Part One – Music Festivals and Toxicology Overview!

! ! ! !
Factors in Substance Use : Age and Gender!



  
  

Lim (2008)!

Part One – Music Festivals and Toxicology Overview!

! ! ! !
Factors in Substance Use : Music Festivals!



  
  

Lim (2008)!

Part One – Music Festivals and Toxicology Overview!

! ! ! !
Factors in Substance Use : Music Festivals!



  
  

Lim (2008)!

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Bahler (2014)!

EtOH in males!

festivals and other venues!
negative consequences!

adjusted!

  peer influence!

  EtOH volume!
  personality!

  sociodemographics!

“…independent effects!

of drinking location on !
severe negative alcohol-!

related consequences"!

Factors in Substance Use : Music Festivals!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Lim (2008)!

Factors in Substance Use : Music Genre!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Lim (2008)!

Factors in Substance Use : Music Genre!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Lim (2008)!

Factors in Substance Use : Music Genre!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

OR for any substance = 2.47 w Dance and 0.55 w Rock, and 
negative correlation between alcohol and harder “rave” drugs!

Van Havere (2011)!

Ter Bogt (2012)!

“Associations between music and substance use remained!

significant after including covariates in our models, and differences in!

music preferences accounted for a substantial part of!

the variation in adolescent substance use. In sum, music preferences!

were a significant, robust, and unique marker of adolescent substance!

use for both genders across Europe." !

Polysubstance use an important consideration, especially in the!

electronic dance music crowd, with reported use and presentations!

for medical care in the 25-65% range!

Demott (2017), Friedman (2016)!

Factors in Substance Use : Music Genre!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Ter Bogt (2012)!

Factors in Substance Use : Music Genre!



  
  

Medical !

! Morbidity!

! Mortality!
! Hospital Transports!

Operational!

! Financial success!

! Attendee enjoyment!
! No headlines!

*Post event!

! ! !

! !

Measuring Success : Outcomes!

© Allen McEachern 



  
  

Patient Presentations at MFs – Volume Metrics Review !

Part One – Music Festivals and Toxicology Overview!

! ! ! !

H!

PPR!

PPTA!

ATR!

PPR – Patient Presentation Rate!

PPTA – Percentage of Patients!

  Transported by Ambulance!

ATR – Ambulance Transfer Rate!



  
  

! !

Patient Presentations at MFs – Published LIterature!

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Predictive models for need!

  (Zeitz, Arbon, Others)!

Vary greatly as described!
   previously for all MGs!

Nonlinear modeling to find!
  smaller list of variables!

EDM MFs PPRs 8-20 per 1000  !

! ! Friedman (2016)!

Cases are 80-95% minor !

H!

PPR!

PPTA!

ATR!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Total presentations!

! !

Intoxications!

! !

How many presentations are due to intoxications?!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Total presentations!

! !

Chief complaint !
    directly due!

Chief complaint !

   indirectly due !

   (occult?)!

! !

Substances used!

! !



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Total presentations!

! !

Doubles with alcohol sales Arbon (2001)!

Affected by alcohol and drug use!
     ! !               Milsten (2003)!

How many presentations are due to intoxications?!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Total presentations!

! !

24.7% Krul (2009)!

1.3% Stagelund (2012) MF!

40.6% Westrol (2017)!

8.5% Grange (1999)!

17.0% Suy (1999)!

2.5% Bledsoe (2012) MF!

2.4% Sgjele (2006) MF!

32.8% Calle (2018)!

66.7% Hutton (2014) MF!

Chief complaint !
    directly due!

! !



  
  

D iMS 

0 

1 2 

3 

4+ 

GHB 

MDMA 

Alcohol 

LSD 

Ketamine 

Cocaine 

Cannabis 

Psilo 

Opiates 

Benzos 

Other 

DIMS vs 

number of substances 

30.9% 

23.9% 

19.4% 

11.8% 

12.4% 

12.4% 

3.0% 

1.5% 

1.8% 

23.0% 

20.9% 

AMS = 330 / 4032 (8.2%)  



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

403 concerts 2004-2015 (NJ)!

>2.4 million total attendees!
4546 patient encounters!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Total presentations!

! !
Substances used!

! !
15.6% Erickson (1997)!

50.0% Friedman (2016)!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Chief complaint !
    directly due!

! !

Substances used!

! !

10-14% Chapman (1989)!

7-8% Chapman (1989)!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Clinically due to !
    substance  160 (33%)!

! !
Toxicology negative 7!

Calle (2018)!

Total presentations 487!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Westrol (2017)!

Factors in Substance Use : Music Genre!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !Overrepresentation of Intoxication in Transports to Hospital!

8/11 (73%) Transports ?11/11                                              (Lund 2015)!

50% of Transports                                                                 (Suy 1999)!

53/69 (77%) Transports                                                        (Calle 2018)!

Transport rates highest for alcohol/drug intoxicated patients!
! ! ! ! ! !       (Westrol 2017) !



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !Overrepresentation of Intoxication in Transports to Hospital!

8/11 (73%) Transports ?11/11                                              (Lund 2015)!

50% of Transports                                                                 (Suy 1999)!

53/69 (77%) Transports                                                        (Calle 2018)!

Transport rates highest for alcohol/drug intoxicated patients!
! ! ! ! ! !       (Westrol 2017) !

Burden on Local Health Services!

Boonstock Festival 2014 Canada (80 transports in 3 days)!

Oxegen Festival Ireland 2008 (37 significant ED presentations in 24h)!

Higher Level of Care (HLC) providers prevented 73% of transports (Lund 2015)!



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

McAndrew (2017) 



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Overrepresentation of Intoxication in Music Event Deaths!

68 total due to overdose/poisoning 1999-2014                 (Lund 2015)!

75/722 (10.4%) of all MG deaths in academic and grey literature!

! Non-MCI, Non-trauma increases to 96/128 (75%)! !

! ! ! !                                      (Turris 2017)!

McAndrew (2017) 



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !Substance Related Risks at Music Festivals!

Direct!(toxic effects)!

! Medical adverse event !

! ! New onset !

! ! Exacerbation of existing condition!

! Overdose!

! Heat related illness!

! Trauma !

! ! violence / homicide  !

! ! accidental!

! ! self-harm, suicide!

! Mental health issue / 
psychological distress!

! Sexual health!           Others*! !

! ! unsafe! ! ! !

! ! involuntary!

! Communicable disease!

! ! sexually transmitted!

! ! blood borne illness! ! !

Indirect (altered sensorium & decision making)! !

Mass Casualty*!

© Allen McEachern 



  
  

Part One – Music Festivals and Toxicology Overview!

! ! ! !

Calle (2018)!Munn (2017)!

Altered Case Series 3y!

EDM Festival n=330 !

Common Presentations – Substance Use!



  
  

Seizure = 43!

Dec LOC (258)!

Seizure (43)!

Nontransient (145)!

Transient (105)!

Behavioural (128)!

Unknown (8)!

AMS – Self Report!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Direct! !

! Overwhelming critical intox presentations!

! ! eg really BAD drugs!

! ! eg really GOOD drugs!

Indirect!

! Predisposition for usual MCIs !

! ! eg violence, critical errors, crowd behaviour!

! Management of usual MCI w intox attendees!

! ! eg flyer from SMF!

! !

Mass Casualty Incidents (MCIs) at Music Festivals!



  
  

http://www.cbc.ca/news/canada/british-columbia/shambhala-evacuation-alert-1.4245152!



  
  

Part Two – Mass Gathering  Health!

! ! ! !Medical     !       Public Health            Social Science! !

! ! ! ! ! !

! ! ! ! !

   Security/Policing! ! ! Prehospital Care!! ! !

! ! Addictions!    Critical Care! !

! Mental Health! ! Youth       !

     Risk Taking! ! ! Toxicology! !

! ! Harm Reduction            Infectious Disease!
First Response!   Behavioural Psych!

! ! Anesthesia! ! Emergency Medicine! ! !

         Substance Use!    Anthropology              Surveillance!

! Transport Medicine! Sexual Health!

! ! ! !

© Allen McEachern 



  
  

Part Two – Mass Gathering  Health!

! ! ! !

PPTA!

Recall : Metrics and outcomes!

Medical !

! Morbidity!
! Mortality!

! Hospital Transports!

Operational!

! Financial success!
! Attendee enjoyment!

! No headlines!

*Post event!

! ! !

! !

H!

PPR!

PPTA!

ATR!



  
  

More patients, more acuity, more everything!

Motivations and substance use factors!
Great research medium!!

! ! ! !

Recap Part One : MFs 

© Allen McEachern 



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Lund & Turris (2017)!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Lund & Turris (2017)!

Event Organizers!

! ! ! !

Policing & Security!

! ! ! !

Festival Health!

! ! ! !

‘Proactive’!

Illness & Injury Prevention!
Averting the occurrence of illness/injury 
and halting the progression from its early, 

unrecognized stage to a more severe 

one. !

Health Promotion!
The process of enabling people to 

increase control over, and to improve, 

their health. !

Harm Reduction!
Any program or policy designed to reduce 

behavior-related harm without requiring 

the cessation of the behavior itself. !

Crowd Resiliency!
Supporting those attending and particip-

ating in events to stay safe and stop 

hazards from turning into risks!

! ! ! !



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Lund & Turris (2017)!

On Site Medical!

      Services!

! ! ! !

Ambulance !

  Services!

! ! ! !

Off Site Medical !

       Services!

! ! ! !

‘Reactive’!

Personnel!
Averting the occurrence of illness/
injury and halting the progression from 

its early, unrecognized stage to a 

more severe one. !

Equipment!
The process of enabling people to 

increase control over, and to improve, 

their health. !

Training!
Any program or policy designed to 

reduce behavior-related harm without 

requiring the cessation of the behavior 

itself. ! ! ! !



  
  

Part Two – Mass Gathering  Health!

! ! ! !

H!

PPR!

PPTA!

ATR!X!

Proactive Response!

! Illness / Injury Prevention!
! Health Promotion!

! Harm Reduction!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

H!

PPR!

PPTA!

ATR!X!

Proactive Response – Post Event (Effects & Follow Up)!

! Illness / Injury Prevention!
! Health Promotion!

! Harm Reduction!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Overarching Principles!

! !

Acceptance and non-judgement!

Peer delivered, outreach based!

Collaborative!
Pre / during / post event!

Research and data sharing!

Experienced based to evidence based!

Abstinence focus is not effective!

EDCCMA Documents 2003, 2006, 2009, CCSA (June 2015), Calafat (2009), Akbar (2011), Bellis (2002)!



  
  

Main activity in use in most !

    projects during 2000s!

Ineffective alone beyond “health !
    literacy”!

Multiple methods & services !

    separated in time!

Signage!
Direct engagement / outreach!

Social media*!

Postcards, stickers, documents!

Education! Environmental ! Supplies!

Considerations – Music Festival Mass Gathering Health!

EDCCMA Documents 2003, 2006, 2009, CCSA (June 2015), Calafat (2009), Akbar (2011), Bellis (2002)!

Training!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

EDCCMA Documents 2003, 2006, 2009, CCSA (June 2015), Calafat (2009), Akbar (2011), Bellis (2002)!

Education! Environmental ! Supplies! Training!

Considerations (In Progress) – Music Festival Mass Gathering Health!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

EDCCMA Documents 2003, 2006, 2009, CCSA (June 2015), Calafat (2009), Akbar (2011), Bellis (2002)!

Education! Environmental ! Supplies! Training!

Considerations (In Progress) – Music Festival Mass Gathering Health!



  
  

Part Two – Mass Gathering  Health!

! ! ! !
Considerations (In Progress) – Music Festival Mass Gathering Health!

Education!

EDCCMA Documents 2003, 2006, 2009, CCSA (June 2015), Calafat (2009), Akbar (2011), Bellis (2002)!

Environmental! Training!Supplies!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

Training!Environmental ! Supplies!Education!

Considerations (In Progress) – Music Festival Mass Gathering Health!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

H!

PPR!

PPTA!

ATR!

Illness / Injury Prevention!

Health Promotion!
Harm Reduction!

Substance Use!

Increases presentations!

Increases acuity / major cases!
Increases ambulance need!

Increases hospital utilization!

Increases MCI risk / complexity!

Increases deaths!



  
  

Part Two – Mass Gathering  Health!

! ! ! !

H!

PPR!

PPTA!

ATR!

Illness / Injury Prevention!

Health Promotion!
Harm Reduction!

X!

X!

X!

Substance Use!

Increases presentations!

Increases acuity / major cases!
Increases ambulance need!

Increases hospital utilization!

Increases MCI risk / complexity!

Increases deaths!



  
  

Part Three – Medical Response!

! ! ! !
Medical Response : Determine Your Objectives!

Critical Care?  First Aid?  Budget?  Comfort?  Capacity?!

! Cases : Coma/Seizure/Agitated/Inebriated!

! ! ! (+CP/sync/AP/HA/Trauma/Dehyd/Allergy/Resp/MCI)!

! Critical Care : Arrest, Aspiration, HypoNa, Hyperthermia !

These dictate your needs: !

! !

! 1.  Personnel!

! ! !

! 2.  Equipment!

! 3.  Training!



  
  

Numbers? !

6 / 10,000 a good place to 

start; model if you can; 

future PDM otherwise!

! !

Skills?!

airway, ALS, transport, 

critical care, mental 

health, clinical tox, 

emerg, trauma!

radio, triage!

fun and flexible!

*90% feet and IVs!

Part Three – Medical Response!

! ! ! !
Medical Response : Personnel!

MD / Nurse / Paramedic / First Aider 



  
  

Part Three – Medical Response!

! ! ! !
Medical Response : Equipment!

Coma!

Seizure!

Agitated!

Inebriated!

CP/syncope!

Arrest!

Aspiration!

Hyponatremia!

Hyperthermia !

O2, airway, monitors, suction, iStat, Glu / Na, hyperNa!

same  as seizure +/- antipsychotics/ketamine!

same as coma (no restraints), ECG, ASA, benzos!

same as coma!

same as coma plus restraints and benzos!

ALS meds, intralipid, esmolol!

O2, airway !

same as coma!

cooling fans, mist, ice packs!



  
  

Medical Response : Training!

30-60 minute modules improve skills & decrease liability!
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Substance use increases risks of harm, injury and illness!

The use of medical services follows some known patterns but 

there is still a relaitive paucity of research on music festivals 

specifically within the mass gathering literature!

Substance related presentations at on site medical services are 

on the whole predictable and manageable with appropriate 

training and preparation!

Conclusion – At Music Festivals: 

WORLD ASSOCIATION OF DISASTER AND EMERGENCY MEDICINE 



  
  

Medical services are BUT ONE of the ways to mitigate these risks!

Collaborative planning that promotes specific interventions 

including multi-pronged education campaigns, 

environmental design and well-trained and equipped  on site 

services has the potential to minimise potential harms!

Research on the direct impact of interventions is building !

The care of potentially critically ill attendees on site remains a 

liabillty “discomfort” and an opportunity for the 

development of clearer guidelines promoting safety and 

protection!

Conclusion – At Music Festivals: 

WORLD ASSOCIATION OF DISASTER AND EMERGENCY MEDICINE 
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Questions?!

brendanmunn@gmail.com 


