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Abstract
Background
Methylenedioxymethamphetamine (MDMA) is a popular drug worldwide and use is prevalent in Aotearoa New Zealand. Although associated with some significant harms, including fatalities, MDMA is ultimately less harmful than other commonly consumed drugs. We aimed to expand the understanding of MDMA harm and harm reduction strategies from a consumer perspective so that national harm reduction efforts can be better informed.

Methods
We conducted 14 semi-structured focus group discussions including 60 people (aged 18–67, median = 21) who use MDMA in the Southern region of Aotearoa New Zealand to explore their thoughts and experiences regarding MDMA associated harm and harm reduction. Reflexive thematic analysis was conducted from a critical realist perspective.

Results
Five themes were generated; (1) Mindset and setting matters; (2) Looking after your body and mind, not overdoing it; (3) Other substances increase risk and harm; (4) Trusted friends and peers are protective; and (5) Valid information is key for healthy self-determination; and one subtheme 5.1) Drug checking is essential harm reduction.

Conclusions
We discuss the implications for MDMA consumers and aim to inform national drug policy and the harm reduction practices of consumers and organisations, for the ultimate purpose of reducing MDMA-related harm in Aotearoa New Zealand.
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Introduction
Methylenedioxymethamphetamine (MDMA) is a drug that can produce feelings of euphoria, stimulation, and connection with others via serotonin and other monoamine release [1]. MDMA use is particularly common in club and rave communities [2], as the subjective effects facilitate highly social use and dancing for long periods of time and a sense of connectedness [3, 4]. Some of these effects are also likely to contribute to the drug’s recent success in clinical trials as an adjunct to psychotherapy for post-traumatic stress disorder [5–7].
Although MDMA is rated by experts as less harmful to both the consumer and community than other commonly consumed drugs like cannabis and alcohol [8–11], various harms are associated with consumption, particularly with regular use or high doses [12]. MDMA consumption has also led to deaths across the globe [13], in which hyperthermia, hyponatraemia, dehydration or drug interactions are often contributing factors [14]. Use is also often followed by a “comedown” period, characterised by low mood and fatigue [15]. Additionally, previous research has found evidence of potential neurotoxicity, and mood and memory deficits [16], and although dependence regarding MDMA is controversial, some people report having problems with or controlling use [17, 18]. Beyond MDMA, other novel psychoactive substances sold in place of MDMA (e.g., cathinones) are often associated with significant harm [19, 20]. Importantly, aspects of drug, set and setting [21] such as ecstasy “branding”, personal moods, attitudes and the physical and social environment have also been shown to influence the MDMA experience in negative ways [22, 23].
Drug harm reduction can be conceived as actions that seek to minimise or eradicate the social, health, and economic drug-related harms on individual, community and societal levels [24]. Risks associated with MDMA are often recognised by consumers, and various studies have highlighted behavioural strategies utilized by people who use MDMA to reduce individual risk of harm, including planning use, acquiring from a trusted source, and use of colorimetric reagent testing, among others [25–30]. Drug checking services are also utilised by MDMA consumers, and research regarding these services in Aotearoa New Zealand (hereafter Aotearoa) has found that most people who used a drug-checking service altered their drug-related behaviour and reported increased harm reduction knowledge due to service use [31]. Drug checking was permanently legalised in Aotearoa in 2021, following fluctuations in the national MDMA supply, where synthetic cathinones such as eutylone became prevalent [32]. Despite a relatively high prevalence of 3.6% past year MDMA use in Aotearoa [33], little qualitative research has specifically explored MDMA consumption practices or MDMA-related harm reduction. In a notable exception, Thom [34] found that excessive use and classical comedown experiences were both harmful, but participants reduced this harm through controlled use (moderation) of MDMA, and other substance consumption. Wider consideration of set and setting factors such as overcrowding, high temperatures and improper ventilation, and a lack of friends present, were also described as increasing the likelihood of harm.
Recent changes in MDMA culture and global availability [35] in addition to other drug market and legislative changes within Aotearoa have likely influenced national consumption. Given the clear association with pleasure and positive life impacts reported by MDMA consumers [e.g., 36, 37], understanding current and culturally situated harm reduction thinking and behaviour is critical for safer MDMA consumption. The present research therefore aimed to facilitate a greater understanding of the thoughts and experiences of people who use MDMA in Aotearoa regarding MDMA associated harm and harm reduction.

Methodology
Recruitment and participants
Ethical approval for the study was granted by the University of Otago Ethics Committee (ET21/017). The primary researcher, JW (a male in his 20s with MDMA experience, drawn to the research through the electronic music scene of Aotearoa and volunteering with harm reduction organization KnowYourStuffNZ) completed this work as part of his doctorate research requirements. Participants were recruited via word of mouth and advertisements posted around university campus, on community noticeboards (cafes, supermarkets, etc.) and local (Ōtepoti/Dunedin) Facebook™ pages and groups. To meet inclusion criteria, participants had to be aged 18 years or older, have lived in Aotearoa for at least one year, and used MDMA at least once in Aotearoa. A lead (contact) participant was asked to contact other potential participants to participate in the same discussion, so those who participated already knew each other and were already aware of each other’s MDMA consumption. This allowed for more free-flowing and deep discussions between friends without compromising ethical considerations associated with illicit drug research. A $25 NZD supermarket voucher was given to participants to acknowledge their participation.
The total sample consisted of 60 participants across 14 groups in which discussions lasted an average of 117 min. Twelve groups consisted of 4 or 5 participants. Participants ranged in age from 18 to 67 (M = 25, median = 21), 36 of which identified as women and the remainder men (self-reported gender). Most participants identified as belonging to the NZ European/Pākehā ethnic group (78.3%), whilst 5% identified as Māori (indigenous to Aotearoa) or Pasifika, 6.6% identified with an Asian ethnicity, and 15% identified as belonging to another European ethnic group (one individual did not answer). Regarding sexual orientation, 46 were heterosexual (76.67%), 10 were bisexual (16.67%), one was questioning their sexuality (1.67%), and three did not answer (5%).

Procedure
The study design was based on focus groups, which were semi-structured and conducted in a private campus location or at a participant’s private residence across 2021. JW facilitated all discussions, with a second young male researcher present on seven occasions. Informed consent was audio recorded following agreement to abide by the ground rules of the discussion, which were written by the research team and could be added to by participants. Questions explored participants’ experiences, motivation, harm reduction behaviour, perceptions, and attitudes regarding MDMA use. Most questions were open-ended to maximise depth of discussion, whilst prompts were used to encourage elaboration when necessary. A brief demographic survey was also completed prior to commencement. During discussions, if participants disclosed incorrect or harmful information, the researchers offered the correct information and provided best practice harm reduction advice during or at the conclusion of the discussion to reduce the risk of future harm from MDMA or other drug use. Following discussions, a debriefing sheet that contained various helplines and links to drug harm reduction information was provided and any follow-up questions from participants were answered. Verbatim transcription was completed, including pauses, laughter, and emphasis. All identifying information was removed from transcripts.

Data analysis
The research was conducted from a critical realist perspective [38], where a participant’s experiences were understood to have basis in reality but are inherently influenced by beliefs that are shaped by a wider cultural context, resulting in ‘situated realities’ [39]. The analysis approach utilised was primarily data-driven, utilising open-coding. This allowed for a broad analysis without attempting to fit data into a particular theoretical context a priori. Reflexive thematic analysis as described by Braun and Clarke [39–41] was conducted and the bulk of analysis was undertaken by JW. In brief, following familiarization with interview transcripts, NVivo (1.7.1; QSR International) software was utilized to generate initial codes that represented features of the data. Coding was both semantic (explicit, surface level) and latent (interpreting underlying meaning or assumption), with no priority given to either type. The first round of coding was fine-grained and conducted within the scope of a broader research project investigating MDMA consumption and culture in Aotearoa. Following this, codes were then revised based on the research aims, collated, and grouped under an initial set of broader themes through an iterative process. These themes were further refined, and underlying codes were checked for fit within each theme. Finally, themes were defined and checked against various data extracts. From the early stages of theme generation until write up, consultation between JW, and GN and RW was carried out to ensure consistency. Quotations below have been edited for brevity and to omit hesitation or repetition unless doing so would alter meaning. Edits for brevity are indicated by “…”. Where words have been edited to aid understanding, this is indicated by “[x]”. Interjections by others are indicated by “|x|”. Pseudonyms used below were assigned by the researchers.


Findings
The amount of MDMA experience varied across the sample, with use ranging from one to > 100 occasions, with doses generally approximating 100-200 mg per occasion, although this ranged depending on context of use. The average frequency of use ranged from monthly to a few times a year, although some participants reported periods where MDMA was used multiple times a week (e.g., university orientation week), or specific occasions of higher dose consumption (e.g., festivals). Participants’ general understanding of harm reduction also varied significantly, with the concept organically arising early during focus group discussion for many, whilst one participant asked JW “What’s harm reduction?” (Clara). Five coexisting themes were developed through analysis: (1) Mindset and setting matters; (2) Looking after your body and mind, not overdoing it; (3) Other substances increase risk and harm; (4) Trusted friends and peers are protective; and (5) Valid information is key for healthy self-determination. A key subtheme, 5.1) Drug checking is essential harm reduction, was also produced.
Mindset and setting matters
Mindset was noted as “very important” (Billie) to the reduction of harm before, during and following MDMA experiences. “Getting yourself into the right headspace” (Phoebe) was vital, as being “in a bad mental state” was known to increase the chances of “[having] a bad time” (Tyler). Throughout discussions, participants stressed the importance of mindset in minimizing harm arising from other life stressors or general concern about taking MDMA: “if you’re in like a real bad mood or you’re like, you’re scared about taking it, I feel a lot of the time, you’ll freak out” (Rose). Although most often discussed as a positive amplifier, MDMA could also enhance negative states, as Alex expressed: “[I was in] a bad headspace when I took it, and then that kind of just… like strengthened the anxious feeling that I was having already”. Billie’s account was also telling:I definitely have to like mentally prepare myself before I take any drugs like, it’s just like a, it couldn’t be a spare of the whim like even after I’ve done it now, someone couldn’t just be like, snort this line, I’d have to like, give myself a good half hour to be like OK… I’m gonna take gear1, you know, it’s not like a quick little, oh yeah let’s do it, for me, but that’s just me like, I have to calm my, like talk myself into the situation first without being like, yeah, cause that can turn bad quickly I can imagine… I couldn’t just instantly do it, I’d have to think about it first and just be like, OK this is what’s gonna happen the rest of the night (Billie).


Mindset was not only acknowledged as influencing experience, but a feature that participants actively attempted to control to minimise subsequent harms and was a major factor that could lead one to decide against MDMA consumption. Comedowns were also particularly impacted by mindset, with key affective differences between when “life is so great” and when “everything sucks” (Poppy), with negative mindsets being particularly intensified following intoxication; “…the comedown, if you’re already in a shit space, is fucking hell” (Grace).
Although previous work has highlighted set and setting features as fundamentally distinct [21], mindset was largely described as intertwined with setting, which was also emphasised as critical when trying to reduce harm. Significant feelings of anxiety during the come up could “largely be [attributed] to the environment” (Scarlet). Julie acknowledged that “it’s very setting-dependent”, with various non-party settings resulting in uncomfortable and “odd” experiences. As Liz explained about the tail end of the MDMA high, when “there isn’t any music…you’re getting tired and maybe you’re unable to speak so freely…then I start feeling a little bit paranoid…I really hate that feeling”. Numerous factors are at play (including tiredness), with an “awkward” setting contributing to significant discomfort. These considerations were also to be had when organising “a nice environment to come back to…so that you don’t become depressed or anxious, because you’ve got no need to” (Liz). Furthermore, other people within the setting, and their mindset, could also contribute to harm experiences:Kate: Compared to the last event that we went to where, it seemed like [security] were literally out to get anyone who looked like they were on something |yeah|.
Steve: It was a bit heavy-handed.
Kate: Which I think made things a little bit more unsafe.
Maria: Yeah I think it stresses people out as well ….
Kate: … cause everyone’s like more on high alert, and so you know, it sort of freaks people out a bit and, you know that’s not the best when someone’s like, necessarily on something, especially if they’re not on something good |yeah|.


The above exchange illustrates the intersection and interaction of “set” and “setting” and the impact this can have on an MDMA experience, where individuals perceived to be unfriendly towards drug use can and do induce stress and feelings of unsafety within consumers of MDMA. Additionally, the presence of relatively neutral others was also explained as a potential contributor to harm:Keith: …I wouldn’t go and do MD with like, some people I’m not super close with, or like, go out with strangers, cause that just like, I feel like there’d be, too many random thoughts in my head or …too much to worry about, externally, that it would take away from the experience.
…
Fred: …that could be some sort of like you know, mental harm from that aye, if you didn’t minimize enough of the, the worries or whatever aye like you could have a bad experience all together and you know like it’s not necessarily physical harm but you could just have a bad night and, you know, not be good I guess.


The influence of set and setting on MDMA-related harm was not always conceptualised as large or obvious but could arise from deviations in preferred participant settings. In contrast to discussion about harm, an exchange about Anna’s initial MDMA experience was illustrative of the overall impact of mindset and setting:Maia: … it was really fun and I think because the whole setup was really good as well.
JW: Right. At the event you mean?
Maia: Um, oh just, the whole, yeah the gig plus, the just, the āhua2 of the day, evening and, yeah.
Anna: Yeah we had like a, we had like drinks and nibbles with friends at, [Maia’s] house with a beautiful view, and watched fireworks.
…
Anna: …I like cleaned my room perfectly and beautifully before I left, and …I’d gone to the supermarket so that when I came home it would be like, like I knew that I had a safe, like whatever happened, I was gonna be all good.


Here, a positive mindset and well-planned setting, including an organised post-intoxication setting, contributed to and resulted in, a positive āhua2 and lack of harm – something which many participants endeavoured to achieve across their MDMA experiences.

Looking after your body and mind, not overdoing it
Participants were generally aware of physiological impacts of MDMA and endeavoured to reduce physical harms through mindful preloading and postloading with various substances among other protective behaviours. “Eating a good meal before” and “fruit and veges the next day” (Jasmin), having a healthy amount of water, and utilising chewing gum or magnesium to combat jaw clenching were all cited as ways to reduce harm. Supplements such as 5-HTP were also discussed as potentially helpful for “serotonin balance” (Jasmin) whilst others were suggested for neuroprotection and general recovery, with a broad understanding that “putting all the depleted chemicals back in your body” (Liz) was important. Illness was also cited as a reason to reconsider MDMA consumption: “… you need a bit more, get up and go, I think I’d take care of myself and um, get over the bug first, yeah” (Tracy). “Making sure you’re physiologically comfortable” (Liz) through “making sure not to overheat” (Jess), “letting [your] heart chill out for a bit…relax” (Willow), and “[making] sure you’ve got enough warm clothes” (Liz) were also discussed as small but useful ways of ensuring harm was reduced. For some participants, changing the route of MDMA administration was also beneficial:…I started off with caps and I loved it, and then one time I had a really bad come up, I was like, it just, I felt weird, and then, I only do like lines now…cause then I know how much I’m taking, more obviously, and it hits me way quicker, so I don’t, I don’t like waiting, it makes me nervous (Amanda).


Having greater control over the timing of the experience by changing consumption behaviour was able to quell Amanda’s anxiety, and similar changes to route of administration were able to reduce nausea and vomiting in other cases. Although oral consumption of MDMA is typically the safest route of administration for MDMA [42], for Amanda the effects (or lack of timely effects) associated with oral use were harmful, and more so than harms associated with intranasal use, affirming that harm reduction is often highly contextual and individualised. Additionally, cannabis (and sometimes other substances such as ketamine) was also utilised to “take the edge off” (Eddie), “wind down…chill out” (Grace), and “dilute the comedowns” (John), resulting in a more comfortable MDMA experience overall [25, 27, 28].
Participants were very eager to highlight the importance of taking breaks and not using too much MDMA. All participants perceived MDMA use to have some risk, and most were aware of the involvement of serotonin in the MDMA effect, citing concerns that overuse may lead to “serotonin syndrome”3 (Tyler), “depression symptoms” (Steve) and generally “fucking with [your] brain” (Maia). Although high levels of use were occasionally discussed as occurring following initial consumption, changes to dosing and frequency shifted as participants learned to reduce common secondary harms like overstimulation resulting in pain and tightness in the body and sleeping difficulties. Avoiding frequent use was also said to protect against more negative comedown experiences, which were explained as reduced or even absent after break periods, often conceptualised as a sign of body and mind “getting worn out” (David). Another significant concern for participants was “[becoming] dependent on MDMA for a good time” (Amanda). Becoming reliant on MDMA to have fun was a major worry for various reasons:Because realistically like, you’ve gotta kind of pull yourself away from chasing that high to start off with and kinda have a like mature approach to it because then…like if you have it lots and you get a tolerance you have to have more which is bad for you, which is then more expensive, so then it’s like a, domino effect of it, the more you do like the worse off you’re gonna be…if you still wanna like use it, for [special] occasions…that’s why it’s worth saving it for those kind of things (Luke).


Not only was tolerance, associated elevation in dosing, and subsequent economic harm of concern, but the potential negative implications of continued use and what could be described as psychological dependence. By not consuming in excess and “insuring [oneself] around it” (Grace), participants exemplified “sensible” MDMA use [46] and were able to keep well, maintain other commitments, and reduce risk of negative consequences associated with work and study.

Other substances increase risk and harm
Direct and indirect narratives regarding harm from other substances sold as MDMA were commonly discussed by participants. While some participants discussed the consumption of amphetamines in place of MDMA, synthetic cathinones such as eutylone, an under researched but relatively potent stimulant implicated in several deaths [47], were a major contributor to harm experiences, causing anxiety and panic attacks, auditory hallucinations, insomnia, tremors, and comedown experiences that were described as longer and more severe than MDMA.My cousin … has taken eutylone twice now by accident, um, thinking it was MD … some of [his] friends took like, a dose that they would usually take of MD … it was huge for a eutylone dose and they didn’t sleep for like two or three days, they were really paranoid, they said that they were like seeing things, they couldn’t sleep they couldn’t eat, they were just like anxious, paranoid messes. … they were just lucky that they had people there looking after them, and to like, kinda keep them calm, and they knew what was happening they were like, “oh no we’ve got eutylone”, because it had kinda been publicized enough that it’s out there, so, they knew enough about what was happening, but I could really imagine that if you didn’t know what was happening and you didn’t have people there to look after you, you might be like “oh it’s finally happened, I’ve had a psychotic break”, and you might go and do something really dangerous… (Jasmin).


Jasmin’s story about her cousin’s peer group demonstrated not only the direct negative symptoms associated with eutylone consumption, but how harm was facilitated by consuming a dose of the more potent eutylone informed by prior MDMA doses. More general concerns about potential consequences of consumption within an uneducated population were also expressed, where consumers may act in a way that leads to further harm because of the drug effects on one’s mental state. Although cathinones were presumed to cause the most serious harm across participants, other unknown substances also contributed to feeling “sick and anxious” (Ethan) and an overall loss of enjoyment. Experiences of mistaken consumption led to concerns about substance quality, particularly during and after the COVID-19 pandemic, and were “a deciding factor in not doing gear” (Mike).
Other instances included mistaken consumption of substances presumed to be MDMA at the time of consumption but revealed to be another drug shortly thereafter. One participant shared their experience of mistakenly snorting ketamine offered to them at a festival while under the influence of MDMA and alcohol:… I was just like “oh my god” …and then I, stupidly like started feeling really sick and like, motionless, and I took myself back to the tent and like, … just sat down on the air bed, and then just like all of sudden like, I’m pretty sure I K-holed, because I couldn’t, I was paralysed, and I remember it being like, the most terrifying thing of my life (Rose).


These experiences show that in general, unintended consumption of various other substances led to negative experiences. In some cases, these were enough to lead people to dispose of their drugs. Julie described one instance in which, despite managing to get money back from the friend who sold the other substance: “we all just flushed our stuff down the toilet, we were like … this is not worth the risk”.
Alcohol, which was acknowledged as commonly consumed in conjunction with MDMA, was another drug considered a facilitator of harm. For some, alcohol-related harm was exacerbated by MDMA consumption, which resulted in negative experiences and subsequent behaviour change:If I haven’t really been drinking or I’ve only had like one or two drinks and then I do some MDMA, I can keep drinking … and I don’t feel drunk, and then like as soon as the MDMA starts wearing off, I realise that I’m actually pretty fucked, and I’m like, don’t wanna get into that territory, so I don’t really drink when I do MDMA, cause I can’t tell how drunk I actually am (Chloe).


Concomitant use also contributed to “worse comedowns” (Chloe) and “more anxiety the next day … hangxiety” (Willow), which did not occur to the same extent in the absence of alcohol consumption. Furthermore, alcohol was also described as reducing feelings of safety through reduced awareness and slowed “reaction time” (Jasmin). Differences in the disinhibiting effects of alcohol and MDMA were underlined by Thomas, who stated that the impacts on “the risk taking is a lot different”, with alcohol facilitating negative behaviours, causing “destruction” (Eddie) and “[doing] dumb shit” (Thomas). Beyond subjective intoxication, physiological risks of concomitant MDMA and alcohol consumption such as “dehydration” (Steve) were also cause for worry. For Jasmin, the combination was of particular concern:I think that the way that a lot of people take it when they are drinking, is super harmful, just because, I know that they are getting the depressant effect from the alcohol, but then they’re having an upper, and it’s making them feel not as drunk. So then they’ll drink more, and they’ll take more, because they’re cancelling out some of that down, and I do definitely worry when people are doing that, because I’m like, that is definitely a one-way path to something bad happening … going like down that scale of CNS depressant, is gonna end in coma and death… So it’s way more concerning to me when I see that kind of use happening, and I think that’s a really common use cause because people don’t know that that’s a risk (Jasmin).


The increased risk of harm was discussed as not only occurring because of a combined MDMA and alcohol effects, but because alcohol acted as a barrier to harm reduction behaviour, as highlighted by Georgia when she said “…half the time I’m drunk when I take it, and if I guess |*haha*| I’ll take like 3 and I’ll be like why do I feel so high?” Alcohol-induced disinhibition was also explained by Steve as facilitating MDMA-related risk:… I’ve seen people be like, “I’m not taking MD” or like “I’ll never take MD” and then they’re pissed and they’re like “give me a cap” [yeah]. … I don’t think MDMA is so dangerous but like, that’s a dangerous situation … you don’t know what’s gonna happen to you, essentially? It’s probably not gonna be bad but *haha*, you don’t need to seek out the intoxication on top of what, you already are (Steve).


Albert shared a similar sentiment, “usually … I’m already drunk, when the decision comes, to do gear”. For Leo, alcohol masked thinking about the potential harm of MDMA, reducing cognitive dissonance arising from consumption:…Psychologically no one wants to know, that they’re doing like drugs that can harm [themselves], so the fact that they’re already like, drinking and it gets them to the stage where they’re like, “oh, I’m drunk enough, I guess, let’s just do gear”, like, that sorta gets rid of the fact that they have to, you know, be sober and realise they’re on potentially [harmful] drugs (Leo).


Although direct MDMA harms may be infrequently realised via consumption, psychological harms may arise from this type of thinking, and continuing to use alcohol in this way is likely to increase risk of harm. Impaired judgement also impacted decision making when being offered a substance:So I’d like drunk heaps and then went to a random flat, and a guy like offered me … a few like lines … I mean like, I’ve rejected stuff like that before but I was so drunk … so I just like did it, so I can barely remember but, I don’t even know if they told me it was gear I just did a line. And like … just went downhill (Tyler).


Tyler acknowledged that alcohol intoxication was a significant barrier to mindful behaviour, which resulted in a negative experience that would have otherwise been avoided. Mike simplified this point: “If you’re really drunk and someone offers it to you, you don’t really think, it’s like “oh it’s free””. Although alcohol was acknowledged as a significant part of the wider party context, its interplay with MDMA consumption was discussed as enhancing both alcohol and MDMA-related risk. George’s quote “I think, don’t combine it with alcohol aye” exemplified that for some, reduction, cessation, or not initiating alcohol consumption when planning to use MDMA, was worthwhile to mitigate risk.

Trusted friends and peers are protective
Friends were described by all participants as fundamental to the reduction of harm. The presence of those whom participants trusted was vital to a safer MDMA experience:I always do it with people I trust, and like … definitely I won’t take it if I’m going out somewhere, if I don’t feel like I have enough of my friends with me to feel like I’m having a safe experience (Jasmin).


During MDMA experiences, participants stated that “it’s good to have sober people around” (Steve) and be open with each other so “everyone knows what everyone’s on” (Kate), so that they may act in the event of an unexpected reaction. Friends were described as key protectors of one another whilst in a “more vulnerable” (Tyler) and “more trusting” (Phoebe) state, also protecting against harm associated with unintended excess consumption. This was even said to extend to comedown experiences, with Harry reasoning that they felt good for the first two days following a 3-day festival because they “had a mean time the night before and [they] were with all [their] mates”. Although post-experience vulnerability can be understood as increased irritability and emotionality [34, 48], perceived personal vulnerability during intoxication was essentially mitigated by the highly social nature of MDMA consumption. Experienced friends were also described as being important for providing assurance to first timers, whilst friends without experience found comfort in sharing their first MDMA experience together.Sarah: I was quite yeah, unsure of what it would be like, I’ve heard good things, and I was like oh, I’ll give it a go. It was also cause my friends were taking it for the first time as well [yeah], so it was like, let’s do that together [mmm].
Vicki: … for me, it would’ve been harder to take something that, where everyone else has done it before and I’m the only one doing it. Whereas, knowing that there were two others that hadn’t done it, I felt a lot more comfortable in a way.


This comfort extended to consumption of unknown substances, which was highlighted in the following exchange:Poppy: … I think also, sometimes you don’t really know what’s in it or anything, so I think it, it’s so much safer to do it with, friends |totally|.
Rose: So you can all, like die together *haha*.
Bella: Yeah if you freak out, it’s ride or die |literally|.
Poppy: Yeah literally.


Here, the group joked about the prospect of death via drug poisoning freely, using hyperbole to emphasise the comfort friends provide in the face of uncertainty. Alternatively, an MDMA high could also become anxiogenic in the absence of trusted friends:… I was also not with the people that make me most comfortable, I was with some like kind of, very loose, friends, and it just happened to hit me then. And I remember just, all I wanted to do was find the people I came with, and I couldn’t find them. And so I was freaking out about that (Amanda).


When drug experiences with negative features were described, the presence of friends was commonly discussed as at least partially reducing discomfort, as “you’re kinda like with other people who are in a similar boat, so it’s never like a particularly big deal” (Zoe). Friends and peers were also described as key conduits of information. With many participants explaining that they “got all [their] education from friends… like people that you obviously trust…” (Benji). Intoxication at events was also said to allow one to “engage with other people that are also doing it or know about it” (Will), facilitating information sharing between peers: “someone will know something and be like, ‘did you know this?’” (Will). When considering those in the “rave scene”, sharing information was a form of “[helping] each other out … cause we all want each other to have a good time and a safe time” (Liz), facilitating more positive and less harmful experiences.
Regarding acquisition of MDMA, trusted individuals were also named as key harm reducing agents. Most participants reported primarily buying MDMA from “trusted friends”, or friends of friends with whom a certain level of trust was had. Leo emphasised that although risk is involved in illicit drug consumption, reduction of this risk is a key endeavour: “I can’t say I’ve ever bought off anyone I don’t know, um, when I’m buying I like always buy off a mate. Um, cause, if I’m gonna do drugs, you wanna be able to trust it, right?”. Much like other markets that involve individual-to-individual transactions, trustworthiness is situated as a key virtue that can facilitate smooth interactions and a reduction in negative consequences associated with purchases, as illustrated by this exchange:Keith: Stranger danger as well like, not getting substance or like MD off people you, don’t know and trust.
George: If you- like if you can’t test it.
Keith: Yeah like if I, cause like I only buy it off people that I trust, and that I would like know that they would do the exact same, like from the same batch or whatever, and like I know that they’re regularly getting things tested, like I’m happy-.
Will: They wouldn’t put you in that situation.
Keith: Yeah … I know like, a lot of the people we buy off are like, socially responsible drug dealers |*haha*|.


Trust is not only outlined as an essential factor for safer MDMA transactions but linked to the wider concept of responsibility. Here, the terms “socially responsible” were used to highlight the importance of those who can be trusted with distribution of quality product, acting as harm reducing agents within the wider MDMA consuming community.
Individuals also expressed the desire to protect others from unidentified substances. David stated, “I wouldn’t be prepared to give it to anybody else unless I’ve tried it and found it was good”, highlighting a level of understanding and trust held between them and their friends that would be broken if harm were to come of providing such a substance, violating normative principles of care within their community. This line of thinking also extended to other circumstances, such as when Poppy discussed an interaction between a friend and their younger sibling who wanted to acquire MDMA:…she’s come down here and she was like, “can you … get me some like, gear” he was like “oh I don’t know”, blah blah blah, and like he did, you’d obviously rather get it for her and know it’s safe than anything else (Poppy).


The preceding comment exemplifies how harm reduction principles are applied to an MDMA acquisition context, where despite concerns associated with the thought of a younger sibling consuming MDMA for the first time, through the acknowledgment that drug consumption will at some point occur, risk was mitigated through provision of a substance from a trusted source, in this case a sibling. For those who reported purchasing MDMA via online platforms such as Discord or dark net markets, sellers involved in the trade were often discussed as being trustworthy, although such trust was earned via alternative mechanisms to that between real-life relationships.It’s a good thing about like, the Discord and stuff as well like, they post up the tests and all that kind of stuff, and like you can, get a kind of like, reference system going *haha* like, yeah, so you know you’re not getting eutylone, and methylone and shit like that (Steve).


Trust in those selling MDMA was enhanced via validation of substance quality claims by reviews from others within the community and provided an alternative and valued mechanism by which potential consumers were protected from making a risky purchase that could result in a harmful experience. Tyler also expressed their preference to utilise dark net markets than other, unknown local distributors:It’s just like safer because it’s more likely to come [from] … further up the distribution [chain] …the vendor’s more like reliable and trusted and stuff. So like, I always try and get from there, over like a random street dealer (Tyler).


Product that was closer to the importer was perceived as less likely to be adulterated than that offered by “street dealers”. Obtaining MDMA via this means was therefore desirable due to greater trustworthiness in said vendors and the lower perceived likelihood that their product would cause harm.

Valid information is key for healthy self-determination
Information was a major point of emphasis when it came to MDMA-related harm reduction, with access to scientific information and experiential reports via the internet believed to be instrumental for informing ongoing harm reduction efforts at the consumer level. Regarding MDMA information, “…the science behind it and like, the effects, like um, positive, negative, just kind of the overall” (Luna) was considered essential. Information regarding drug interactions, and basic harm reduction information like “how to eat well” (Liz) and “how not to drink too much water” (Tracy) was also underscored. More local information provided by national harm reduction organisations (e.g., The Level and KnowYourStuffNZ) was also thought to be particularly important for Aotearoa-specific harm reduction, exemplified by participants’ attitudes towards the KnowYourStuffNZ pill library, said to be of benefit to some participants who were able to adjust their behaviour when consuming specific MDMA pills. General MDMA-related knowledge held by people both with and without MDMA experience was also thought to be valuable for the purposes of helping others who may be experiencing MDMA-related harm: “Say you go to a concert or something and you see someone who is, having a bad time or something, they can know OK well, this is what we can do” (Will).
However, some participants had concerns about information framing and validity; “I was obviously looking on the internet, umm… about what the consequences were and I saw a lot of stories about, people dying (Megan); “It’s really hard to find good information about that…essentially because there’s not a lot of good sort of, I guess like government information about that stuff, you have to turn to using message boards and stuff like that” (Steve). Although MDMA use was acknowledged to contain some risk, the true nature of this risk as portrayed by some sources was questioned. Within various discussions, knowledge gaps were explicitly identified by participants themselves (“To be completely candid I have no education around what dosage is”, Gabby), and some MDMA-related myths were shared (e.g., colour and form as indicators of quality – “if it’s just rocks you can pretty much tell”, Anna). Many participants expressed a desire to be more informed, and highlighted that a lack of knowledge within people who use MDMA is “pretty scary” (Fred) and allows for greater harm to occur:Like we don’t even know what we were- you don’t know all the risks and whatever like, the repercussions are… it’s not really like anyone I know or we know is like super educated on it. So, like it’s kind of, yeah, don’t really know (Harry).


Knowledge about MDMA was fundamental to better decision-making and an overall reduction in harm, although many participants thought that information seeking was often catalysed by experiences of harm:Yeah like, I think everyone needs to know the pros and the cons of anything that they’re taking. And I feel like a lot of people don’t know until it happens to them, like the cons happen to them they’re like “oh crap”, you know? (Julie).


Knowledge was also explained as critical for a greater understanding of the more severe consequences of excessive MDMA use:I think, people don’t actually sometimes realize the consequences of taking it, like I know a couple [of] people who got, have been like addicted to MD, and had to go to rehab because of it, and I think, especially younger people who are taking more of it now, they don’t- and I know for me when I was taking like a lot of drugs in second year I didn’t really think about the consequences and then, one of my closest friends got diagnosed with like serious psychosis, which was kinda like a, OK, our actions actually have consequences, um, so I think yeah, people not knowing what actually could happen (Willow).


George illustrated the value of information when attempting to make a healthy decision about how one might best use MDMA, or use at all:… [MDMA is] probably not right for everyone, but like at least, giving them the opportunity, you know, giving a fair chance at making a decision for themselves, cause right now it’s like, they’re told it’s bad, so a lot of people are just gonna leave it there, and there’s probably like gain from…some of those people, changing their perspective. So I don’t know…having them start from a neutral place of like, do I want to or do I not? Or should I, shouldn’t I? And then, also giving them the stuff they need to like, make an informed decision I suppose (George).


Without valid information, participants identified that people who use MDMA, including themselves, are at greater risk of various acute and chronic harms. Although participants stated that most people could acquire and consume MDMA relatively easily, without an adequate level of MDMA-related understanding, consumption decisions were identified as potentially ill-informed. For many, the lack of trustworthy and valid information was explained to minimise the ability for consumers to carry out an accurate and rational cost-benefit analysis to determine what is right for them regarding consumption, or if consumption is right for them at all, within a given context.
Drug checking is essential harm reduction
Drug checking was also discussed as a critical part of MDMA-related harm reduction, particularly given that informed behaviour was dependent on confident substance identification, as stated by Fred, “that’s the first step I guess aye…or else the rest doesn’t really matter”. This was said to be important within the current Aotearoa context, where “not being aware of what you’re consuming” (Jack) was the primary concern for participants. Changes in the MDMA supply understood by experienced consumers was thought to put the inexperienced at particular risk: “…young kids out there who are trying it for the first time and they’re not getting something that’s even close to pure, and you know, I think it’s dangerous” (Tracy). “Kids” with limited experiential knowledge tended to also be described as lacking other knowledge that is often afforded to those embedded within the drug culture of Aotearoa for some time.
Participants frequently referred to use of drug checking methods, and although drug checking providers were primarily preferred by those with drug checking experience, personal drug checking with colorimetric reagents was also thought to have some value: “…even if you do it yourself and you buy like a, crappy [reagent] test, just to see if there is anything remotely |legit, yeah|, to what you’re taking…” (Julie). However, these were often thought to lack legitimacy, be considered “pretty unreliable” (Sam) and “not ideal” (Thomas), limited by the nature of the test in the context of the adulterated MDMA supply [see 49, 50], as explained by Jasmin:Someone was telling me recently that a lot of dealers at the moment have been mixing MD and the cathinones in together so that when people reagent test them it’ll still come up as MD… even though it’s like mostly cathinones, so then they’re like “Oh I tested it, it’s all good”…the only really reliable way to test it is to go and get it spec’d… (Jasmin).


The recently legalised drug checking services were discussed at length, and the spectrometry technology used by these services was generally understood to be better than reagents, carried out by those with relevant and valued drug checking experience: “I trust them more than me” (Anna). The use of these services, particularly KnowYourStuffNZ, was emphasised as not only providing an important service through substance identification, but as a key source of valid harm reduction information. Participants felt that information shared by the service on their website, social media, and directly by volunteers was key for ensuring MDMA consumption was informed and focused on reducing harm, particularly within party contexts: “The sort of information that KnowYourStuff give out at festivals is really good. Advising people on don’t do this with that…that’s great” (Craig).…the KnowYourStuff people like, probably would definitely have tried it before, or at least had more education surrounding it, because they’re in that field testing and they want to, I suppose, do better. And a lot of them are like, well from what I see, are like young people sorta like us, wanting to make change, and wanting to do better as well (Eddie).


Service volunteers were acknowledged as striving for positive change through harm reduction in a way that was relatable and trustworthy, and their perceived lived experience was seen as a facilitator of that trust. Although some uncertainty existed about certain details of drug checking service provision (availability, process, amount of substance required for checking), participants were overwhelmingly in support:I think what [KnowYourStuffNZ] are doing is really, really good, and really important. I think it’s making a huge difference. Like I know quite a few people who’ve had it tested and it came back not very good, and you’ve probably saved them from like a lot of, mental harm and trouble because of it, and I think it’s just a really good like initiative to have, you know? Cause at the end of the day like, there’s nothing worse than like, taking drugs which aren’t actually the drugs you think they are, you know? It can be catastrophic, so I think, more funding and more kinda knowledge in that kinda area would be extremely important and beneficial (Georgia).


Although many participants lacked drug checking experience and cited availability issues regarding these services, all participants agreed that drug checking services are essential for providing accurate information regarding substances identity and broader MDMA-related harm reduction. Participants supported greater funding, access and normalisation of drug checking services.



Discussion
Our analysis resulted in five interrelated themes which broadly highlight how personal harm and harm reduction is conceptualised and experienced within the Aotearoa context: (1) Mindset and setting matters; (2) Looking after your body and mind, not overdoing it; (3) Other substances increase risk and harm; (4) Trusted friends and peers are protective; and (5) Valid information is key for healthy self-determination. Through a deep analysis of broad MDMA-related discussions, we were able to ascertain key understandings of harm and harm reduction and highlight areas of importance for those within this relatively large but under-researched community within Aotearoa.
Unsurprisingly, mindset and setting were discussed as very interrelated and critical for the reduction of harm. Previous research has highlighted negative mindset and unfamiliar or unsafe settings as increasing the likelihood of a negative aspect or experience regarding MDMA [22, 23, 25, 51, 52], which was reflected by many participants. The current findings also reflect much of the previous research concerning knowledge of risks and physical and psychological harms related to MDMA, and behaviours protective against these harm [25–28], including previous reports within Aotearoa [34, 53]. Moderation of MDMA consumption itself was emphasised as critical given discussion of MDMA impacts on the brain [54], with significant concern regarding appropriate use so as not to rely on MDMA for fun [48]. It is positive that many MDMA consumers appear conscious of potential risks and harms associated with high levels of consumption, and other relevant information provided by national harm reduction organizations, although continued communication of associated risks and harm would benefit Aotearoa given the variability of drug education within public schooling [55].
Accidental ingestion of other drugs facilitated harm experiences, particularly eutylone, which aligns with international findings on recent MDMA adulteration and harm [19, 20]. Participant understandings of the risks of other substances compared to MDMA also highlighted a general underlying awareness of the different consequences of uninformed or reckless drug consumption. Unlike the research of McElrath and McEvoy [22], participants in this study generally discussed excessive alcohol consumption unfavourably in the context of MDMA use, citing various interactions with MDMA and the experience that constituted harm. Given that hazardous alcohol consumption is common in Aotearoa [33] and consumed in addition to MDMA, significant consideration of harm reduction interventions relevant to this drug combination should be had, particularly as concomitant use increases the risk of dehydration, hyperthermia and hyponatremia [56]. However, the complexities of drug use often includes both conscious and unconscious acknowledgement of risks and harms, in addition to benefits and pleasures, that are produced within a complex social milieu [57, 58], therefore greater education and understanding of these risks may not result in significant reductions in co-use, particularly given the current place of alcohol within our society and significant pleasures associated with alcohol consumption [59].
Trust of others, including friends and those within the wider MDMA community, was emphasized as particularly important for protecting against harm. This manifested through reducing anxieties, sharing of information, and providing comfort and protection bolstered by highly social use whilst under the influence of MDMA. The significant importance of “community care” [60] for MDMA harm reduction has long been intertwined with MDMA use, particularly within dance party communities and culture [51, 61], and so it is unsurprising that it continues to be a significant part of harm reduction for people who use MDMA in Aotearoa [34]. Because MDMA consumption is a highly social practice, and communities of people who use drugs often share information about best consumption practices [62–64], emphasising the benefits that trusted peers can have for drug harm reduction is likely to facilitate safer consumption practices and promote harm reduction-based norms across the entire community [23]. Assurance about MDMA quality purchased from trusted and known drug sellers [26] or community engagement with darknet markets was also discussed as a key mediator of drug-related harm, which has previously been suggested to exert a positive influence [28, 64–66].
The desire for accessible and valid information was explained as fundamental to healthy decision making within MDMA contexts, although this was often explained as absent or hard to understand, limiting the ability of MDMA consumers to act autonomously with their best interests in mind. Parker and colleagues [67] have suggested that individuals with significant drug knowledge irrespective of experience are “drug-wise”, which can foster healthier consumption practices within communities of people who use drugs. However, such drug wisdom rests upon an understanding that sources of information are trustworthy and valid. MDMA consumer trust in information has been shown to vary by source [68–70], with peers often described as the most accessible, trusted and valuable sources of information [61, 64, 69, 70]. Compared to the early years of MDMA use, information is more available and accessible, particularly via dedicated harm reduction websites and online forums. Although online drug information is largely harm reduction focused [71, 72], trust in the information provided online varies [61, 64], which no doubt mediates the perceived quality and use of this information [73]. The amount of information available means that it is likely that some of the information will be inaccurate or negatively framed, and this volume of information in addition to the diversity of sources may act as a barrier to the accurate appraisal of this information in general [61, 69]. Continued investigation into the validity, perceived trustworthiness, and the sources of information that people who use MDMA utilise will allow for continued resource development and distribution that is useful and trusted by the community, so that harm can be maximally reduced whilst the autonomy of individuals is respected.
Drug checking was also discussed as one of the major ways in which information facilitates healthy self-determination, and the benefits of drug checking have been recognised not only within Aotearoa but in various other jurisdictions [74]. Concerns about the limitations of colorimetric reagents tests for checking MDMA previously expressed in Aotearoa [34] were also shared by our participants. An understanding of the limitations may be more widespread due to the use of spectrometry by drug checking services and increased understanding of these tests in light of more accurate technology and greater harm reduction knowledge sharing. Support for and acknowledgement of the benefits of drug checking services within Aotearoa was clear. However, many participants had not personally utilised the services, often due to lack of accessibility, a major reason also identified in a survey of MDMA consumers in Aotearoa [75]. Although drug checking service provision has continued to expand since legalisation [76], the number of MDMA (or other drug) samples checked across services is still low relative to the estimated population of drug consumers [33]. Thus, further development of public promotion and expansion (e.g., hours of operation, location) of these services is warranted, particularly given the positive impact these services can have on harm reduction knowledge and behaviour within Aotearoa [31, 75]. The lack of quantification technology currently available at client-facing drug checking services [77] also presents as a clear avenue for future development, particularly as high-dose MDMA pills are available globally [35], and in Aotearoa [78].
The knowledge and experience shared by participants may be reflective of the general nature of current day MDMA consumers in Aotearoa, indicating that this population is generally well informed, or “drug-wise” [67], regarding MDMA. This may be in part due to the spread of harm reduction information through communities who use drugs but is also likely a result of greater access to information via the internet, and the development of drug harm reduction in Aotearoa, particularly the legalisation of drug checking and subsequent impacts on drug education and information sharing more broadly. Ultimately, the knowledge exemplified by participants is promising from a public health perspective, reducing concern about uninformed MDMA use that may put consumers at greater risk of harm.
Limitations
Recruitment of groups of people who knew each other may have skewed our sample towards those who will continue to use, potentially due to less negative experiences, and thus harm experiences may be generally underemphasised within our analysis. However, specific instances of MDMA-related harm and risks were widely acknowledged. The findings may also reflect the experiences of a specific subtype of MDMA consumer or those who use MDMA within the recruitment area, which may be particularly pertinent given that participation was limited to residents of the Southern region of the South Island, who generally use the most MDMA per capita [79]. Given the diversity of people who use MDMA within Aotearoa [53], it is possible that those who have experienced significant MDMA-related harm or those with less MDMA-related harm reduction knowledge may have been underrepresented. Moreover, the sample may represent a specific subset of individuals who are drawn to participate in research due to general personal interest or a desire to increase awareness and decrease harm for other consumers that they see within the wider MDMA culture.


Conclusion
The nuanced thoughts and experiences of people who use MDMA explored here should be used to inform Aotearoa-specific initiatives that aim to emphasise and promote concepts and actions that MDMA consumers find helpful for reducing harm, whilst also working to minimise risk and sources of harm. Given that drug checking services were highlighted as essential to harm reduction, greater resourcing of service providers is likely to have a major impact on harm resulting from mistaken consumption and increase community knowledge. Within the broader drug landscape and cultural context of Aotearoa, challenges may be faced where alcohol meets MDMA, and alternative and broad interventions and campaigns may be required to reduce these risks. Although Aotearoa is somewhat protected from fast and large shifts in drug markets and culture due to geographical isolation, our unique sociocultural and drug landscape should be considered when developing culturally appropriate and effective harm reduction strategies.
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Footnotes
1 “Gear” is often used as a term for MDMA in Aotearoa, particularly by young people.

 

2 Āhua is a Māori (indigenous people of Aotearoa) word that can be translated to “character” or “nature” – the way that something is.

 

3 Serotonin syndrome from MDMA alone is rare when compared with use combined with other serotonergic substances or monoamine oxidase inhibitors [43–45].
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