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Abstract 

Background Co-use of methamphetamine (MA) and opioids (pharmaceutical pills, heroin and fentanyls) 
has increased in the United States and is represented in rising mortality. Although coinciding with the import of low 
cost, high potency and purity methamphetamine, the relationship between supply and demand in propelling this 
polydrug use is not well understood. We consider the influence of macro changes in supply on the uptake of opioid 
and methamphetamine co-use by injection at the level of individual drug and injection initiation in West Virginia, 
a state which leads the US in drug overdose mortality.

Method We recruited n = 30 people for semi-structured interviews who self-reported injecting heroin/fentanyl 
and using methamphetamine by any route at a West Virginia syringe service program and through snowball sam-
pling. Interviews were recorded and transcripts analyzed using a thematic approach. Ethnographic observation 
was also conducted and recorded in fieldnotes. Sequence of substance and mode of use initiation and use trajecto-
ries for opioids and stimulants were charted for each participant.

Results A clear pattern of individual drug initiation emerged that matched each successive supply wave of the US 
overdose epidemic: 25 participants had initiated opioid use with pills, followed by heroin, often mixed with/replaced 
by fentanyl, and subsequently added methamphetamine use. For participants, the supply and consumption of opioid 
analgesics had set in motion a series of steps leading to the addition of stimulant injection to existing opioid inject-
ing repertoires. Unlike other studies that have found a birth cohort effect in patterns of initiation, participants showed 
the same sequence across age groups. Considerations of economy, availability, dependence, tolerance and the ero-
sion of taboos that marked transitions from opioid pills to heroin injection influenced these subsequent trajectories 
in novel ways. The form, timing and extent of opioid and stimulant consumption was influenced by four stages 
of the changing drug supply, which in turn reflected back on demand.

Conclusion Transformations in the social meaning and supply of methamphetamine enabled these transitions 
while other desired, non-injectable drugs were difficult to obtain. We discuss policy implications of injectable drugs’ 
market dominance at this location and possible interventions.

Keyword Drug supply, Methamphetamine, Opioids, Injecting drug use, Drug initiation , Drug trajectories

Background
Macro and micro influences on drug initiation
In this paper we examine the uptake of methampheta-
mine (MA) by injection among people using opioids 
in West Virginia, United States (US). Through this we 
consider the relationship between individual initiation 
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into particular substances by injection and changes in 
the drug supply. Historically sudden increases in use, or 
epidemics, have often occurred when major supply side 
changes in availability and price or technological innova-
tions, such as the hypodermic syringe, meet new or exist-
ing demand [1, 2].

How individuals’ life contexts and events intersect with 
the macro-level dynamics of drug epidemics adds to this 
complexity. At an individual level, genetic factors can 
play a part, acting differently on initiation and the devel-
opment of heavier use, although findings regarding their 
contribution to each have been inconsistent and vary by 
substance [3, 4]. ‘Environment’, a vast category of influ-
ences, encompasses socio-economic settings, cultural 
framings of drug use, geographical location, personal 
life experiences, social networks, legal frameworks and 
the availability of therapeutic interventions to cease or 
modify use. Supply, the availability, quality and price 
of substances at any given time, is also a part of this 
environment.

These epidemics have usually been identified by a sin-
gle substance, whether amphetamine in post-Second 
World War Japan or heroin in 1980s Britain [5, 6]. The 
current US overdose epidemic, by contrast, is defined by 
outcome: an ongoing increase in deaths from multiple 
substances. US overdose mortality from any drug started 
to rise in 1979 [7] and then more steeply from the late 
1990s when a series of opioids and later stimulants were 
implicated. Unintentional drug overdose mortality since 
1999 has now reached almost one million, three quarters 
of which involved an opioid [8, 9], accumulating in four 
interrelated ‘waves’ [10–12].

Supply and demand drivers of drug initiation 
and transitions
During the first three overdose waves of opioid pills, 
heroin and fentanyl, the supply and demand mechanisms 
underpinning initiation and transition between drugs and 
modes of use varied: first, the prescription and diversion 
of a new pharmaceutical opioid supply, less stigmatized 
than heroin, drew in new initiates. The consumption of 
opioid pills then functioned for some as a true ‘gateway’ 
to heroin use and from there to injecting driven by both 
supply and demand: increasing dependence, intensified 
drug tolerance and opioid pill shortages resulting from 
pharmaceutical reformulation and prescribing changes 
drew people to heroin as a more available cost-effective 
alternative [13–15]. Availability of low cost, high purity 
heroin was high at this time following changes in sourc-
ing [16]. Shifting involvement by those consuming opioid 
pills in peer groups and social contexts engaged in heroin 
use and injecting helped to erode previously held taboos 
against these activities [13, 17, 18]. At the same time, new 

opioid naïve consumers were also drawn into heroin use. 
Birth cohort data show that individuals born before 1980 
were more likely to initiate opioids with heroin while 
those born after more frequently initiated with non-med-
ical use of prescription opioids [19]. By 2015, however, 
new opioid initiates were more frequently starting with 
heroin once again.

Subsequent transition from heroin to fentanyls or to 
combinations of both in the third wave was supply-led 
through the covert adulteration and substitution of the 
drugs sold as ‘heroin’ or as counterfeit pharmaceuticals 
[20–22], i.e. although some people expressed a preference 
for fentanyl over heroin, the absence of overt fentanyl 
sales impeded real choice [23, 24]. In recent years there 
has been increasing evidence of fentanyl being identi-
fied as such at the point of sale, thus making a transition 
from heroin to fentanyl more distinct [25, 26]. However, 
regional variation persists and fentanyl concealment con-
tinues in the form of counterfeit pills. For individuals, 
progression along this path is not continuous or inevita-
ble as new initiates moved in and out of use and others 
who had stopped return.

Researchers have posited that the adulteration and 
increasing replacement of the heroin market with fen-
tanyl was supply-imposed due to heroin ‘supply shocks’, 
possibly intensified by increased demand from an 
expanding heroin using population [23]. Following the 
introduction of fentanyl, its advantages to suppliers in 
terms of profit likely sustained its presence in the market. 
By dose-equivalency, fentanyl is considerably cheaper 
to manufacture than heroin [27], offers a lower risk of 
detection during trafficking due the smaller volumes 
required and is invulnerable to the hazards of crop cul-
tivation [23].

Mexico and China remain the two primary sources 
of fentanyl to the US, with fentanyl arriving via interna-
tional mail or trafficked across the US-Mexico border in 
the form of powder or counterfeit, pressed pills. Fentanyl 
from China typically has purity greater than 90% com-
pared to fentanyl from Mexico, averaging less than 10% 
[28]. However, strict regulations on precursor chemicals 
imposed by China in 2018 opened the door to a supply of 
fentanyl and its precursor chemicals from India. Despite 
subsequently enacting restrictions similar to those taken 
by China, India’s enforcement difficulties have allowed 
the supply to continue and may promote further diver-
sification of the fentanyl precursor market [29, 30]. Since 
2021 the weight of fentanyl seized annually by US Cus-
toms has more than doubled [31].

The fourth wave: opioids and stimulants
During these changes in opioid supplies and use, there 
has been an increase in the co-use of MA on top of 
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existing opioid usage [10, 32–34]. On the demand side, 
research to date shows that those adding MA to heroin/
fentanyl use during this fourth wave of the US overdose 
epidemic have favored it for a range of reported effects: 
to prevent or reverse opioid overdose [35]; to minimize 
symptoms of opioid withdrawal and craving [36]; to 
detox from heroin or minimize its use [37]; to balance the 
sedative effects of opioids and to enhance the effects of 
the opioid high [37–42]. Our study’s findings on demand 
influences are explained in greater detail in a companion 
paper [41].

Co-use or combined use of MA with heroin as a ‘goof-
ball’ has not always been popular [43] and the primary 
ingredients available have also changed significantly in 
the last decade. Where fentanyl has replaced or adul-
terated heroin, this represents a 30–40-fold increase in 
potency at the mu receptor and in the case of some fen-
tanyl analogs, much higher potency [44]. Since 2011 the 
MA seized in the US has reached historically high levels 
of potency and purity exceeding 90% [45, 46].

Methamphetamine supplies
After the introduction of controls on precursor chemicals 
in the US and Mexico [47], smaller scale, less detectable 
production methods diffused westwards into rural areas 
of the US, including West Virginia [46, 48]. The ‘one-pot’ 
production method is the most recent, known as ‘shake 
‘n’ bake’ for its use of a shaken plastic bottle. It requires 
small quantities of pseudoephedrine or other chemicals 
but results in a low quality, low yield product [46]. How-
ever, manufacturers in Mexico outpaced domestic output 
using variants of phenyl-2-propanone (P2P)-based man-
ufacturing method which facilitates larger scale, higher 
purity production [28, 49]. By 2010, most of the MA 
available in US was produced using this P2P method [46, 
50]. Since 2014 the availability of MA has risen steeply 
in the US, with the number of seized samples increasing 
75% from 2014 to 2019, and the increase in MA and opi-
oid co-use witnessed in the overdose epidemic’s fourth 
wave coincides with these supply changes [46, 51]. How-
ever the relationship between supply and demand in 
propelling this co-use, its modes of administration and 
sequences of initiation are not fully understood.

Supply influences on modes of administration
For both MA and opioids, modes of administration 
have been linked to the product’s country of origin and 
its availability [52]. Smoking has been associated with 
Mexican-sourced MA while injecting, snorting and eat-
ing are more commonly found with use of the domes-
tic US product [49]. Cunningham et  al. showed that, 
between 1992 and 2004, the prevalence of these modes 
of use shifted with each country’s production levels 

[49]. However, it is unknown whether these patterns of 
use involved individuals switching between modes of 
administration and source-types or initiating first time 
use. In national population surveys, MA is most com-
monly used by non-injection routes such as smoking or 
snorting [53]. Powder heroin, originally sourced from 
Colombia and later Mexico, sold in the eastern US, can 
be snorted and dissolves easily for injecting but is not 
suitable for smoking [54]. Conversely, Mexican-sourced 
black tar heroin can be smoked or injected after heat-
ing [55].

Sequence of drug initiation and supply
Studies of the sequence of drug initiation and its possible 
causative links have focused particularly on the so-called 
‘gateway’ effect where the use of drugs legally available to 
adults such as tobacco, alcohol and cannabis, precedes 
and, it is argued, increases the likelihood of subsequent 
opioid, cocaine and MA use [56–59]. However, few stud-
ies have reported on the patterns of initiation between 
subsequent ‘hard’ drugs, for instance whether MA use 
tends to precede or follow heroin uptake or vice versa, 
and what role the market plays in these transitions. In 
contrast, Golub et  al. advance the ‘drug generations’ 
model where, typically, people in their late teens initi-
ate drug use with popular substances of the time, giving 
rise to episodic epidemics. These specific drug epidemics 
then plateau and fall as new generations reject once pop-
ular but now discredited substances and choose alterna-
tives. These epidemics start in small subpopulations and 
then expand to a broader population [60].

Our research focus is on people who inject drugs in 
southwestern West Virginia where the overdose mortal-
ity rate has been among the highest in the nation since 
2013 [61] with those involving MA climbing steeply from 
2015 [62]. The state experienced some of the most intense 
and sustained opioid pill prescribing in the US fol-
lowed by the introduction of previously rare heroin and 
then fentanyl [63]. These supplies were made available 
amidst extreme income inequality, high unemployment 
and a job market that relied heavily on manual labor in 
high risk occupations where accidents and injuries were 
common [64, 65]. The study location has a high rate of 
poverty and was experiencing an injection-related HIV 
outbreak at the time of the research [66]. In this paper 
we consider the connections between the macro supply 
changes of the US overdose epidemic and individual drug 
use trajectories; we focus particularly on how supply has 
influenced a series of steps leading to the uptake of meth-
amphetamine and opioid co-use by injection from the 
experiences of those involved. To our knowledge, it is the 
first paper to do so.
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Methods
In 2017 the study team conducted primary fieldwork on 
fentanyl perceptions and use adaptations in West Vir-
ginia. Subsequently, study personnel maintained con-
tact with key informants in the area and returned in 
September 2019 to Huntington, WV to investigate the 
emerging co-use of stimulants and opioids during the 
fourth wave of the opioid crisis. The research project 
uses rapid ethnography to investigate novel methods, 
forms and changing contexts of heroin use around the 
country [67]. Rapid ethnography can quickly produce 
detailed knowledge about emerging health problems 
and identify areas for further research. This method, 
like traditional ethnography, builds findings primar-
ily around the lived experience and observations of the 
research participants, in this case around substance use 
and its health and social sequelae. Fluctuations in the 
drug supply can occur rapidly, and changing patterns of 
use may influence health outcomes in ways that are not 
easily captured or predicted by survey methodology or 
traditional ethnography.

Recruitment and sample
For one week, five investigators conducted in-depth 
semi-structured interviews, asking questions about drug 
use history and progression, current substances used, 
injection initiation and practices, drug testing methodol-
ogy or suspected contamination, concerns around HIV or 
HCV, experiences of overdose, and other related topics. 
Interviews lasted 30–60  min, were audio-recorded, and 
participants were compensated $20. Participants (n = 30) 
were aged 18 or older and self-identified as injecting her-
oin/fentanyl and using methamphetamine by any route.

This was a non-random convenience sample in which 
primary recruitment occurred at a syringe services pro-
gram in Huntington, West Virginia with some snowball 
sampling from among acquaintances, friends and part-
ners of research participants who did not directly attend 
the syringe services program but were introduced to the 
research team and formally recruited later. The research 
team initially approached clients attending the syringe 
exchange and informed them of the research; formal 
consent was provided orally to maintain confidential-
ity. Interviews were conducted in private rooms at the 
exchange site, in quiet locations on the outside grounds 
of the site and at participant’s homes or living spaces. 
Recruitment criteria excluded anyone intoxicated or 
otherwise unable to consent but no instances arose. Par-
ticipants included 18 cis-gender men and 12 cis-gender 
women, ranging in age from 24 to 49. One participant 
identified as white and Native American and 29 identified 
as white.

The research team also collected ethnographic observa-
tions of substance preparation and use (n = 6), practices 
around injection and other forms of drug consump-
tion, housing and living conditions and relevant aspects 
of the built environment participants noted on tours of 
drug using and selling areas. Team members asked par-
ticipants with whom they had particular rapport if they 
would be interested in providing tours of drug using and 
selling areas, if applicable. A few participants directly 
invited ethnographers to observe their substance use 
before being asked by the team. These observations were 
informal, lasting for up to a half day, although some par-
ticipants spent more time than this over multiple visits. 
Most participants were interviewed prior to allowing 
ethnographers to observe substance use and prepara-
tion. These observations were recorded in brief in-situ 
notes that were expanded upon in daily collaborative 
fieldnote writing, while drug preparation and consump-
tion was recorded through photo and video. The team 
produced daily fieldnotes, which informed the refine-
ment of the interview guide for the rest of the week in an 
iterative process—e.g., questions about local versus out-
of-town dealers and the drug barter economy were added 
based on early interviews. We have changed all names of 
quoted participants to protect their privacy. A Federal 
Certificate of Confidentiality protects the data and the 
University of California, San Francisco Human Research 
Protection Program approved the study.

Analysis
Audio recordings of interviews were professionally tran-
scribed, corrected and read through by the authors who 
drafted analytic memos for each transcript according 
to the methods used by Christopoulos et  al. [68] and 
compiled them into a single searchable table using MS 
Word. The interview guide informed the early develop-
ment of the analytic memo structure, while a constant-
comparative methodology allowed for the emergence of 
themes from close reading and text comparison across 
data sources [69]. The authors met weekly to discuss and 
refine emergent themes. Memos addressing overarch-
ing themes were also prepared. We compiled an Excel 
spreadsheet to chart the order of each individuals’ drug 
initiation by substance, injection initiation order and 
drug use duration. The analysis continued throughout 
the writing process as further questions arose requiring 
exploration.

Results
Ethnographic context
Huntington, the county seat of Kanawha, West Virginia, 
is a small urban center that retains strong connections 
to adjacent rural areas. While spending time with the 
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participants in their daily lives, the ethnographic team 
found widespread involvement of women in sex work, 
with male sex work mentioned by men as an accepted 
source of income. Recent diagnosis with HIV was also 
common and openly acknowledged. Many of the inter-
viewees were living homeless, whether in tents or aban-
doned houses.

Although the study location was a small city, people 
who used drugs frequently encountered each other face-
to-face in a narrow geographical area of the city center. 
Despite this, there was often lack of trust between mem-
bers. Most of the participants were either originally 
from the town or from nearby counties, with a few from 
adjoining states. Travel or migration from beyond these 
areas was unusual. Women frequently gave accounts of 
sexual violence and exploitation while men mentioned 
rapes of their mothers, girlfriends or acquaintances with 
whom they used drugs.

Thematic findings
Our findings suggest that the form, timing and extent of 
drug consumption among participants was influenced 
by four stages of the changing drug supply, which in turn 
reflected back on demand. The widespread availability 
and consumption of pharmaceutical opioid pills in this 
location set in motion a series of steps that, for some, has 
logically led to the development of injection polyphar-
macy through the addition of stimulants to existing opi-
oid injecting repertoires. Issues of economy, availability, 
increased social acceptability and the erosion of taboos 
and stigma all played their parts in the uptake of meth-
amphetamine and opioid co-use by injection.

Among the 30 participants already injecting opioids, all 
had adopted MA use by injection, a less common mode 
of use for this substance. Participants reported using her-
oin from 3 to 23  years, injecting heroin 2–23  years and 
injecting methamphetamine from 4 months to 23 years. 
A striking finding was the distinct pattern of individual 
drug initiation that matched each progressive supply 
wave of the epidemic. Of the 28 participants who gave 
a clear account of their drug initiation sequence, 25 had 
initiated opioid use with pharmaceutical pills, followed 
by heroin, often mixed with or replaced by fentanyl and 
subsequently had added methamphetamine forming a 
‘four wave initiation sequence’. We term this the ‘domi-
nant sequence’.

Of these 25, eight reported some contemporaneous 
or previous use of cocaine powder or crack. Three of 
the 28 deviated from the dominant four wave initiation 
sequence, with one moving from methamphetamine to 
opioid pills to heroin, one from pills to crack cocaine 
prior to heroin and a third from opioid pills straight to 
co-use of meth and heroin. Some may have transitioned 

from opioid pills to heroin after fentanyl became a sig-
nificant adulterant or replacement, producing a trun-
cated ‘three wave initiation sequence’ while others 
clearly remembered using heroin when it was previ-
ously available without fentanyl. Most of the interview-
ees referred to ‘heroin’ as the substance they currently 
used rather than ‘fentanyl’ but often acknowledged the 
widespread presence of the latter in the opioid sup-
ply. This ambiguity can make it difficult to differenti-
ate between intentional and unintentional transition to 
fentanyl.

Although the sample is small and non-representative, 
it is noteworthy that although the age of the participants 
ranged from 24 to 50  years we saw the same transition 
sequence, with no birth cohort effect. Most of the par-
ticipants who reported transitioning from opioid pills to 
heroin/fentanyl did so between 2010 and 2015 during the 
second and third waves of the overdose epidemic, with 
uptake of methamphetamine following afterwards.

Modes of administration also followed a strong pat-
tern. Of the 28 giving clear accounts, injection initiation 
occurred with an opioid in 25 respondents, whether pills 
(n = 9) or heroin/fentanyl (n = 16) rather than with meth-
amphetamine. The remaining three had initiated inject-
ing either with methamphetamine or crack cocaine. The 
few who mentioned any experience of smoking or snort-
ing methamphetamine had done so in addition or prior 
to starting to inject it.

The significance of these patterns of drug progression 
and injection initiation reflect both changes in supply 
and in demand, with higher availability, lower price and 
altered attitudes to the new supply as more cost-effective, 
desirable or less stigmatized.

Transitions to injecting and the transformation of stigma
Prior experiences with opioids proved critical to later 
adoption of methamphetamine by injection. Typically, 
several interviewees recalled their initial reluctance to 
inject and how this had been overcome with the eco-
nomic and dependence-related demands of opioid use 
and the proximity of injecting norms among close asso-
ciates. Jackson, a man in his 40s who had started inject-
ing two decades earlier and followed the dominant drug 
initiation sequence (opioid pills-heroin-fentanyl-meth-
amphetamine), had developed a high opioid tolerance 
when oxycodone (OxyContin) was easily available. He 
had obtained it from ‘pill mills’, clinics with lax medi-
cal standards providing prescriptions for large amounts 
of opioid medication often in return for cash payments. 
However, after such prescribing was curtailed he was left 
with a substantial and expensive habit and a limited sup-
ply, making injecting seem a more attractive option:
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S:[…] I was probably using maybe as many as 10 Oxy 
80’s a day. […] It was a huge habit. And at $80 a pill, 
so that was $800 a day. […]
I:But you’re not paying that much. You’re at the 
wholesale level, yeah.
S:Um, while the pill mill doctors were going on I was. 
But, uh, after they was gone I was definitely paying 
that much.[…]
I:So go back to the point at which you started inject-
ing then. Is it around the same time, uh, 800 mg a day 
habit or is it –
S:It is that time.
I:Who introduces you to injection?
S:One of my friends that I knew introduced me […] 
and I was totally against injecting drugs, that’s the 
craziest thing, you know, I mean, these people were 
crazy to ever do that. And I was driving around in 
my car one day and I had a 20 mg OxyContin and I 
remember thinking, I crush this up and snort it it’s not 
gonna help me a bit. But my buddy’s over here and I’ll 
have him inject’em. I’m gonna go over there and have 
him show me.

When Jackson and others added methamphetamine to 
their existing repertoire there was therefore little resist-
ance to injecting it and several observed that once they 
had started injecting opioids that became their preferred 
route. Noah, a man in his 30s, started snorting oxyco-
done (OxyContin) in nearby Ohio and then transitioned 
to snorting heroin prior to the major wave of fentanyl 
adulteration. Heroin injecting followed, and then more 
recently methamphetamine:

I:[…] And when did you make the switch over to 
injecting?
S:When I was probably 28. […]
I:And then it was injecting everything from that point 
on or were there some things you would stay snorting?
S:No it was inject everything even the experimental.

Caleb, a man in his 40s, who followed the dominant 
initiation sequence, started injecting with heroin and 
described the typical resistance to injecting which he and 
others stigmatized:

And [in West Virginia] there was a huge demand for 
pills and they would be snorting them, which then 
led to the, uh, shooting them up, the intravenous 
type of use, right. Um, of course, you know, a lot of 
us were like, oh, we’ll never go down that route, you 
know, there’s a lot of people who were like that. Uh, 
they would basically do anything besides use a nee-
dle.

However, once this boundary had been crossed, there 
was no inhibition to injecting other drugs. Caleb’s strong 
attraction to the injecting experience transferred over 
to methamphetamine which he had taken up 4  months 
before the interview:

I: Why did you not smoke [meth]?
S: Because it gave me more of a rush. I tried smoking 
it […] I already enjoyed the process of the needle so I 
continued with that.

The transformation of methamphetamine
Considering that methamphetamine was being produced 
within the state for at least a decade prior to the study, 
the question arises as to why it was not taken up earlier 
by this population. We found that transformations in 
methamphetamine manufacture and supply shifts con-
tributed to its adoption among participants injecting opi-
oids in terms of accessibility, price and social meaning. At 
the time of the research, two products were available: the 
locally produced ‘shake and bake’ and the new Mexican-
sourced ‘ice’ or ‘cream’, which, when mixed with an opioid 
was called a ‘speedball’, a term commonly used elsewhere 
to refer to a cocaine-heroin mixture.

There was general agreement about ice’s lower price 
compared to the older product, sometimes even being 
given away for free or traded for other goods. This led 
some using opioids who did not favor the drug to accept 
it when offered. Liam, a man in his 30s whose drug ini-
tiation followed the dominant sequence, explains, “The 
truth is I don’t like ice. […] I do it often, I’ve never paid 
for it. I’ve never paid for it because ice especially around 
here is practically free. A week’s supply of ice costs about 
40 bucks.” Allison, a woman in her 20s whose drug initia-
tion also followed the dominant sequence, commented, 
“In shake ‘n’ bake you only get like a little bit for a certain 
amount [of money] and other ice you get more for the 
same amount.”

Discussions about methamphetamine revealed the 
drug’s material and symbolic transformations. To obtain 
shake’n’ bake, interviewees explained that personal con-
nections to local producers were needed, impeding 
its use in the past, while ice was now easy to acquire in 
larger towns and cities. Chase, a man in his 30s, had been 
using opioids most of his life. Atypically, he had started 
using heroin before opioid pills and had latterly taken 
up ice, noting this significant change in availability and 
accessibility:

I:When did speed [methamphetamine] come into the 
picture for you?
S:About like 4 years ago.
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I:And why do you think that change happened or was 
it not available before?
S:It was available but you would’ve had to know peo-
ple that make shake ‘n’ bake.

Opinions varied as to how far ice had traveled from its 
place of origin, ranging from other West Virginian cities 
to other states and Mexico and revealed tensions between 
rural and urban identities. Among our respondents, all 
living in a small urban area, some stigmatized shake ‘n’ 
bake, associating it with undesirable “hillbilly” stereo-
types of the rural population. Noah, noting the change in 
availability, expressed these attitudes, referencing the US 
horror movie series ‘Wrong Turn’ about a group of trave-
lers attacked by cannibals when driving in an isolated 
part of rural West Virginia:

I:Do you think there’s anything that’s changed signifi-
cantly with like the drug scene in the last five years?
S:Oh yeah. The availability of both heroin and cream 
[methamphetamine]. Five years ago you wouldn’t even 
find – you’d probably search all day to find you meth-
amphetamines and you’d probably actually have to go 
out here to Wayne County which is a hillbilly… way 
out where ‘Wrong Turn’ type stuff.

Caleb explains the connection between meth’s avail-
ability and acceptability in the town, contrasting stigma-
tizing attitudes towards the domestic product with the 
now mainstream imported ice:

I:So tell me more about methamphetamine’s avail-
ability. So back when you were doing heroin, was meth 
not part of the scene?
S:Correct. It wasn’t, or I’d heard it was but liken you 
know, it was seen like a dirty thing to do. It was some-
thing more like rednecks do, it wasn’t really part of the 
scene. It was kind of an outlier. A lot of the people who 
did it cooked it, did the shake ‘n’ bake kind of thing. It 
wasn’t trafficked in here like it is now.

Methamphetamine distribution
During informal conversations during the ethnogra-
phy we heard about professional dealers visiting from 
Detroit but the local dealers were generally reported to 
be fellow consumers of heroin/fentanyl and/or meth-
amphetamine. Observation of the participants pursuing 
drug transactions revealed that barter was a commonly 
accepted means of exchange for drugs in the town, sug-
gesting the presence of non-professional user-dealers 
at the retail level. Two participants worked together to 

find someone willing to trade a quantity of heroin for 
meth while Cameron, a man in his 20s whose use had 
also followed the dominant sequence, reported bar-
tering a range of goods desired by people using MA in 
exchange for the drug:

S:[…] So if I can, you know, I won’t spend cash 
money on meth because it’s just weird – people that 
are on meth, I mean, they get – there’s certain items 
that they – almost every one of em want.
I:Like what?
S:An example would be adult coloring books and 
markers. You know, they all – I guess something to 
focus on. […] So, but my group, it’d be like flashlights, 
bicycles, everybody wants a bicycle, flashlights […]

While networks for shake ‘n’ bake distribution were 
more restricted than for the newer imported product, 
the high degree of ice diffusion in the town may have 
been assisted by the rising number of small-scale deal-
ers who had started to sell heroin/fentanyl a few years 
earlier. This provided a ready distribution system for ice 
and other new drugs as they appeared and also meant 
that some dealers sold both heroin/fentanyl and meth-
amphetamine, potentially facilitating consumers of 
opioids in developing their co-use. Noah, who had sold 
opioid pills earlier in his life in Ohio, explained how he 
now sold both heroin and meth as well as other drugs:

I:[…] Okay do you still sell drugs?
S:Yeah.
I:What kind?
S:Those two [heroin and methamphetamine], the 
cream, well actually whatever I can get my hands on 
really.

Owen was in his 20s and had started opioid pill use 
aged 11, then following the dominant sequence. He 
described a range of drug selling patterns among peo-
ple using heroin and/or meth:

I:Do people sell both ice and heroin or is it different 
dealers?
S:I mean you got some that do sell both and you 
then got some that are you know like they like heroin 
so they won’t sell it because they ain’t gonna benefit. 
You know what I mean? And you got some that love 
ice but hate food [heroin], don’t even want to touch 
it but they’ll sell it so they can get their ice.
I:It sounds like a lot of people are using and selling.
S:Yeah, almost every one of them is using, almost 
every single one of them.
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Demand for other drugs limited by supply
Ice’s new dominant market position encouraged its 
uptake over other substances whose intrinsic effects 
were in some cases preferred, as with both cocaine and 
cannabis. Several respondents described how crack and 
cocaine powder had become less available in the area in 
recent years prior to the arrival of ice. Like other par-
ticipants, Liam started his opioid use with pills and 
transitioned to injecting with heroin, then adding meth-
amphetamine by injection. Cocaine had also featured in 
his drug repertoire but despite personal preference, local 
drug market conditions determined his switch to ice:

I:So when did you start using [methamphetamine] on 
top of the heroin?
S:Well that was just in the past few years because my 
thing has always since I was young been cocaine […] 
I was using the cocaine to balance. I switched when I 
moved here primarily because there’s no good quality 
cocaine. […] It’s all garbage and it wears off way too 
quickly. It’s overpriced, it’s cut too bad. Ice, it lasts 3 
times as long, it’s a quarter of the price and it’s con-
stant, it’s everywhere you go.

Others explained that they had used crack cocaine 
and later methamphetamine regardless of preference or 
enjoyment of the drug experience itself but as a counter 
to the sedative effects of opioid use. Prior to the influx of 
high potency Mexican-sourced ice in the area, cocaine 
had sometimes fulfilled this function. Sylvie, a woman 
in her 30s, had used cocaine prior to methamphetamine 
and explains this need:

And the thing is, you know, even when, you know, 
you realize heroin is a downer, right? And so you 
have to have it and it makes you feel better but if I’ve 
got it after so long the shit puts you to sleep so you’ve 
gotta have something to keep you awake. […] So you 
know used to, we’d smoke crack. So I mean we was 
never just a heroin addict, we were fucking heroin 
junkies and crackheads.

Q:If you have a choice between crack and ice which 
would you choose, like which is your preference?
A:God, I really don’t fucking like either.

Cameron was among those who expressed a preference 
for cannabis over heroin but found it harder to obtain in 
the town:

I know 5 or 6 places I can get heroin. I don’t know 
where I can get a bag of weed right now […] I have to 
go through people, I have to search. I mean I can find 

it. That’s my true, that’s my number one. That was 
always my, if I’m not sick, that’s my choice of drug.

Justine, a woman in her 30s whose drug use progressed 
in the dominant sequence and had also included crack 
cocaine, also preferred cannabis over heroin but was con-
strained by market conditions:

S:[…] If I could get the weed that would be my main 
choice […]
I:Like if you had 20 bucks right now how fast could 
you get heroin?
S:Just right up the corner.
I:Right. How long until you find weed?
S:Weed it would probably take almost all day. […] To 
be honest I can walk right across the street probably 
right now and get a pack [of heroin], you know, but if I 
want a joint it would probably take me all day just to 
find a joint.

The addition of injected methamphetamine by exist-
ing consumers of opioids reflects transformations in 
the potency of the substance itself, its social profile and 
attendant stigma, its price and availability. While not 
inevitable, there is an internal logic to the adoption of 
methamphetamine by those using opioids and its con-
sumption by injection rather than non-injection routes. 
The choice of stimulant between cocaine or metham-
phetamine partly reflected local market conditions, with 
price, availability and quality taking precedence over 
drug preference.

Discussion
The sequence of drug initiation seen in this study sam-
ple was neither irresistible nor inevitable yet it is strik-
ing to see the progressive uptake of substances among 
almost all of the participants following the successive 
supply waves of the overdose epidemic regardless of age. 
The absence of a birth cohort effect on patterns of pro-
gression suggests that the shared external environment, 
acting across age groups, was more significant in choice 
of opioid or stimulant than individual ‘coming of age’ 
developmental influences. Starting their opioid use with 
prescription pills, moving to heroin and then heroin/fen-
tanyl and finally adding methamphetamine, with injec-
tion initiation preceding methamphetamine, suggests a 
strong relationship between supply changes and drug and 
mode of use initiation.

Unlike Golub et  al.’s ‘drug generations’ model, where 
the variation in drug use over time arises from changing 
drug preferences between birth cohorts, the influence of 
changes in supply on multiple generations simultaneously 
was more significant. Furthermore, these four connected 
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waves of the epidemic originated not in a small sub-
population experimenting with risk-taking but with the 
mass distribution across generations of a prescribed or 
diverted supply in the form of pharmaceutically con-
trolled opioids. This broad introduction of pharmaceu-
tical opioids to vulnerable populations, followed by the 
widespread availability of heroin and fentanyl, proved 
critical in easing the path to injection initiation. Com-
pared with other injectable drugs, heroin may have a 
faster path and a higher rate of progression to injection 
than MA [70–72], making heroin’s uptake particularly 
important in predicting injection drug use, although con-
trasting patterns have been found in different national 
contexts [73]. The subsequent ‘dominant sequence’ of 
drug initiation seen here, culminating in injected co-use 
of methamphetamine and opioids, can be traced back to 
this original starting point, so that the influence of initial 
prescription pills supplies had a much longer reach than 
previously thought.

However, despite the importance of supply influences 
shown here, availability alone does not cause use and 
demand for intoxicating substances must exist to some 
degree before they are consumed. Economic depriva-
tion, adverse life events and cultural norms are important 
influences on the initiation and continuance of heroin 
and methamphetamine use and injecting [74–78]. The 
extreme trauma described by participants and the study 
setting suggest that these were likely significant factors 
for their involvement with these low price, high potency 
substances. The specific attractions of combining opioids 
and methamphetamine are examined in greater detail in 
a companion paper [41] but the form, timing and extent 
of this consumption was influenced by the changing drug 
supply, which in turn reflected back on demand. We can 
see this reflective relationship in market changes and the 
transformation of drug-related stigmas.

Participants who reported formerly stigmatizing inject-
ing adopted it under the pressure of supply constraints 
and with the assistance of peers: limitations on the avail-
ability and affordability of opioid pills amidst their ris-
ing tolerance and dependence could transform injecting 
from an undesirable mode of use to an acceptable and 
ultimately preferred option, which in turn favored the 
uptake of other drugs by injection such as methamphet-
amine. The new supply of ice, associated regardless of 
accuracy, with urban rather than rural sellers, positively 
influenced demand among these participants. Unlike 
those in Cunningham et al.’s 2008 study, the dominance 
of Mexican-sourced methamphetamine did not result 
in its uptake by smoking among this particular popula-
tion. When considering the generalizability of these find-
ings, some stigmas, such as those around injecting drug 
use, are widely found but others may be limited to this 

particular context. The tensions between rural and urban 
identities which negatively characterized locally manu-
factured MA may not be broadly typical and this should 
be borne in mind in future research. Variations in drug 
distributions also need to be considered, with prescrip-
tion opioids remaining available at higher levels and for 
longer in some states, including West Virginia, than oth-
ers [79, 80].

The difficulty of reducing the supply of drugs such as 
heroin, cocaine and methamphetamine in the market 
without intensifying drug-related harm has been evident 
in the repeated attempts to do so but there remains the 
possibility of increasing the supply of less harmful drugs 
and so altering the balance of availability. Our findings 
suggest that for some, the higher risk drugs they were 
using were not their preferred choice. The reported rela-
tive shortage of cannabis, the favorite drug of some par-
ticipants, may steer people away from non-injectable 
drug use towards opioids and methamphetamines.

West Virginia, with some legal access to medicinal 
cannabis but strict laws about non-medical possession, 
remains one of the 19 US states that have not decrimi-
nalized cannabis possession. Interventions to reduce 
demand for high risk substances and modes of use in 
West Virginia are urgently needed but there are also 
some possible supply side interventions that could reduce 
harm. Research findings suggest that laws allowing rec-
reational cannabis use in the US reduce opioid mortality; 
the state of Colorado’s cannabis legalization was fol-
lowed by a reversal of the upward trend in opioid over-
dose deaths [81, 82]. A national study found decreases of 
20–35% in opioid related deaths following the introduc-
tion of recreational cannabis laws,

although concerns remain that weak regulation of the 
industry is allowing profit to be prioritized over public 
health [82, 83]. While its adverse health effects should 
not be overlooked, easier access to cannabis for rec-
reational use on a tightly regulated, not-for-profit basis 
could divert potential and current consumers of injecta-
ble drugs of a higher dependence and overdose potential. 
The potential for cannabis as a substitute for opioid pain 
relief has attracted considerable attention; observational 
data exists regarding cannabis’ analgesic effects but rig-
orous clinical evaluation has been hampered by a lack of 
consistent formulations and randomized controlled trials 
[84, 85].

The sale of methamphetamine and opioids from the 
same sources may also create greater risk of co-use. A 
central rationale of the Dutch ‘separation of markets’ 
policy of the 1970s onwards [86, 87] is that buying can-
nabis in this way avoids contact with dealers who may 
also sell other drugs. The specific regulatory mechanisms 
by which legal access to cannabis is accomplished are 
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critical. If we are to address both demand and supply for 
substances that are killing so many, we cannot expect, 
against all evidence, to foil the continuous ingenuity 
of free market suppliers. As we have seen in the opioid 
pharmaceutical and tobacco industries, profit spurs inno-
vation but has proven a poor caretaker of public health 
[88, 89].

Alternative models of supply through state monopo-
lies, as with alcohol, or nationalized health service pro-
grams with heroin and other opioids, could reduce harms 
as they lack the market incentives to expand consump-
tion and can control product quality [90, 91]. A number 
of countries, including Canada and Switzerland, have 
prescribed opioids to dependent patients using varied 
models of medical prescription and contrasting goals, 
whether as a form of treatment, harm reduction or, in 
England during the late 1960s, to both treat individuals 
and control the wider drug supply [91–93]. They have 
shown proven effectiveness in improving individual 
health while their potential for attracting patients away 
from other suppliers can be influenced by the nature of 
the wider drug market, prescribed dose levels and the 
degree of autonomy afforded to participants [94, 95].

Previous studies have highlighted participant beliefs 
surrounding the ability of MA to prevent or reverse 
opioid overdose [35, 41] while mortality data showing 
rising numbers of deaths involving combinations of fen-
tanyl and methamphetamine suggest the opposite [9]. A 
potential answer to this conundrum may lie in a mouse-
model study which shows a dose-dependent relationship 
between fentanyl and methamphetamine, with ampheta-
mines depressing respiration at lower doses, potentially 
increasing susceptibility to opioid overdose but increas-
ing respiration at higher doses [96]. Further research into 
the applicability of these findings to humans is urgently 
needed and may provide the basis for harm reduction 
interventions for people who co-use methamphetamine 
and opioids.

As well as overdose concerns, co-use of MA and opi-
oids raises issues regarding the efficacy of treatment 
for substance use disorders. A systematic review of the 
effects of methamphetamine on people seeking treat-
ment for opioid use disorder found generally negative 
correlations between MA use and both receipt of and 
retention in treatment programs for opioid use disorder 
[97]. This poses an issue for substance use disorder pro-
gress in general, not only by worsening treatment out-
comes for opioid use disorder but also due to the fact 
that there are currently no medication assisted treatment 
options for people who use methamphetamine. How-
ever, contingency management—a behavioral interven-
tion that provides participants with incentives contingent 
upon testing negative for various substances—has proven 

an effective strategy for people using stimulants [98, 99], 
although narrow definitions of what constitutes success 
may inhibit participation [100].

While opioid injecting already raises the risk of blood 
borne disease transmission, the addition of metham-
phetamine may increase it further, whether through 
injection practices or high risk sexual behavior [32, 101, 
102]. There is also some evidence that methampheta-
mine heightens physiological risk of HIV transmission 
during exposure [103]. The US, previously making pro-
gress towards reducing HIV transmission, has seen sev-
eral injection-transmitted outbreaks, including in West 
Virginia.

The results of this study, while not necessarily repre-
sentative of all drug markets, highlight the importance of 
supply in shaping the uptake and expansion of drug use 
and at the same time reflect the difficulties in suppress-
ing drug production and supply when it is motivated by 
profit, particularly in an environment of economic depri-
vation. While the effects of controls on precursor chemi-
cals have been varied and unpredictable, Mexican-based 
producers were able to successfully adapt their manufac-
turing process to meet demand and expand their market 
in the US. An inadvertent effect was to conjoin the meth-
amphetamine and illicit opioid supply chains in a way 
previously unseen in the US and this may have assisted 
in the spread of co-use. In a similar way, earlier research 
found that heroin and cocaine, when both sourced from 
Colombia, proved to be a popular polydrug combination 
when sold together or near each other in the US city of 
Philadelphia [104].

Limitations from this study are those usually applica-
ble to qualitative research. The sample may not be repre-
sentative of the wider population of people using drugs. 
Sampling purposively selected those who used both 
methamphetamine and heroin/fentanyl, excluding those 
who did not take up methamphetamine on top of their 
existing opioid use, although this did not affect the order 
of uptake. While the research was a ‘snapshot’, condensed 
into one week, it was a repeat visit to the town after two 
years.

Conclusion
This paper contributes to understanding macro-level 
trends in drug supply, use and harms and offers new 
insights at the level of individuals, helping to connect 
micro-level behavior patterns to the evolving macro-level 
context. It challenges existing models of drug epidemics 
and relations between methamphetamine sources and 
modes of use. In order to address the current fourth wave 
of the US overdose epidemic where stimulants and opioid 
co-use contribute heavily to mortality, it is essential to 
unpack its origins. Our findings of a clear pattern of drug 
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initiation in West Virginia that align with the national 
supply waves of the overdose epidemic, interwoven with 
changes in drug-related stigma, show the importance of 
both specific cultural influences and wider changes in 
drug price, potency and availability. To be effective in 
addressing these challenges, harm reduction efforts need 
to address both supply and demand at the national and 
local levels.
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