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To what extent are these data 

reliable and useful?

• Data are based on just 7 consecutive days of sampling

• Few locations with large populations have collected 

wastewater data over a long term period, allowing:

– Representativeness of 7 days of sampling of one year to 

be assessed

– Potentially more robust comparisons of trend data with 

other indicators



Methods

• Analysed long-term wastewater data from 3 locations:

1) Oslo, Norway, 2009-2017. n = 246

2) South-East Queensland, Australia, 2009-2017. n = 598.

3) Eindhoven, Netherlands, 2012-2017. n = 187

• Compared trends with other epidemiological indicators 

of stimulant use

• Compared estimates based on 7 days vs estimates based 

on all available data



MDMA use in Oslo/Norway: 

traditional indicators

Blue: autopsy tests

Green: prison tests
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MDMA in Oslo: wastewater data

n = 246 

samples



Oslo: is one week of sampling 

enough?



Methamphetamine in SE Queensland 

/ Australia: traditional indicators

Blue: hospital admissions

Green: emergency 

department 

presentations

Red: psychiatric 

admissions

Blue: Methamphetamine-related 

deaths (Australia)

Green: Methamphetamine seizures 

(South-East Queensland)

Queensland data:



Methamphetamine in SE 

Queensland: wastewater data

n = 598 

samples



Purity of seized methamphetamine 

in SE Queensland

Data from: Bruno R et 

al. 2018. Sci Total 

Environ. 

and the Queensland 

Health Forensic 

Chemistry Laboratory



Purity-adjusted wastewater data



Another potential use for 

wastewater data? 

• ‘Sizing the market’: e.g. how many millions of MDMA 

tablets consumed in each country/in Europe, each year?

• EMCDDA report 2016: estimated this through 

extrapolation from General Population Survey data. This 

requires data/assumptions about:

• Prevalence

• Proportion of users in each frequency of use group

• Average amount consumed in each frequency group

→ Recognised as a likely under-estimate of market size



Estimating market size from 

wastewater data
• Data/assumptions required about:

- Excretion profiles (what proportion of a dose is excreted as 

this metabolite?)

- Purity of drugs consumed

- Relationship between population sampled and total 

population of interest

• Likely to generally over-estimate total market size

• 2 approaches taken together could provide lower and 

upper bounds for plausible market size?



Exploratory analysis: 

‘Sizing the MDMA market’, Norway

Blue: GPS 

(lower bound?)

Green: Wastewater

(upper bound?)

Limits likely too 

wide to be of much 

use - but much 

potential for 

improving this 

approach



Conclusions / Discussion
• Long-term trends of stimulants/metabolites in wastewater were 

broadly consistent with trends in other indicators

• But all wastewater data sets exhibited a large amount of day-to-day 

variation

• 7 days of sampling per year may not be sufficient for valid 

inference 

• Important to interpret wastewater data (and other indicators) 

alongside purity data

• Potential role of wastewater data in sizing drug markets –

particularly if modelled together with GPS data in a Bayesian model

• More details in: Goulding et al. A comparison of trends in 

wastewater-based data and traditional epidemiological indicators 

of stimulant consumption in three locations. Addiction. In press


