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Abstract

Background and aims: Injection drug use-associated bacterial and fungal infections are

increasingly common, and social contexts shape individuals’ injecting practices and treat-

ment experiences. We sought to synthesize qualitative studies of social–structural fac-

tors influencing incidence and treatment of injecting-related infections.

Methods: We searched PubMed, EMBASE, Scopus, CINAHL and PsycINFO from

1 January 2000 to 18 February 2021. Informed by Rhodes’ ‘risk environment’ frame-

work, we performed thematic synthesis in three stages: (1) line-by-line coding; (2) orga-

nizing codes into descriptive themes, reflecting interpretations of study authors; and

(3) consolidating descriptive themes into conceptual categories to identify higher-order

analytical themes.

Results: We screened 4841 abstracts and included 26 qualitative studies on experiences

of injecting-related bacterial and fungal infections. We identified six descriptive themes

organized into two analytical themes. The first analytical theme, social production of risk,

considered macro-environmental influences. Four descriptive themes highlighted path-

ways through which this occurs: (1) unregulated drug supply, leading to poor drug quality

and solubility; (2) unsafe spaces, influenced by policing practices and insecure housing;

(3) health-care policies and practices, leading to negative experiences that discourage

access to care; and (4) restrictions on harm reduction programmes, including structural

barriers to effective service provision. The second analytical theme, practices of care

among people who use drugs, addressed protective strategies that people employ within

infection risk environments. Associated descriptive themes were: (5) mutual care, includ-

ing assisted-injecting and sharing sterile equipment; and (6) self-care, including vein

health and self-treatment. Within constraining risk environments, some protective strat-

egies for bacterial infections precipitated other health risks (e.g. HIV transmission).

Conclusions: Injecting-related bacterial and fungal infections are shaped by modifiable

social–structural factors, including poor quality unregulated drugs, criminalization and

policing enforcement, insufficient housing, limited harm reduction services and harmful
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health-care practices. People who inject drugs navigate these barriers while attempting

to protect themselves and their community.

K E YWORD S

Endocarditis, epidural abscess, injecting drug use, injection drug use, risk environment, skin and
soft-tissue infections, social determinants

INTRODUCTION

Injection drug use-associated bacterial and fungal infections (e.g. skin

and soft-tissue infections, endocarditis, epidural abscess, etc.) cause

significant morbidity and mortality among people who inject drugs

[1–6]. The incidence of hospitalizations for severe injecting-related

infections is increasing in Australia [7], Canada [2, 8], the UK [9] and

the USA [10–14].

Efforts to prevent injecting-related bacterial and fungal infections

have focused upon individual-level behavioural interventions [15, 16],

including education on hand-washing before drug preparation [17],

skin-cleaning before injecting [18] and avoiding subcutaneous/

intramuscular injecting [19]. While individual-level interventions may

be helpful for people who can adopt these practices, evaluations of

these interventions have shown mixed results [20–22] and the inci-

dence of injecting-related infections continues to rise.

The risk for injecting-related bacterial and fungal infections

reflects contributions of multiple factors external to individuals that

enable and/or constrain injecting practices and influence health out-

comes [23–26]. Identifying, measuring and ameliorating social–

structural factors has informed clinical and public health responses to

other drug-related harms, including HIV [27–29], hepatitis C virus

(HCV) [30] and overdose [31, 32]. Understanding the influence of

social context on health can broaden awareness of the causes of ill-

ness [33] and inform more appropriate prevention and treatment

interventions [29, 34, 35].

Objectives

To understand social–structural determinants of injecting-related bac-

terial and fungal infections and to identify opportunities for potential

intervention, we aimed to: (1) systematically review qualitative studies

on experiences of injecting-related bacterial and fungal infections and

(2) synthesize qualitative research into factors influencing risk for

injecting-related infections, their treatment and subsequent health

outcomes.

METHODS

Before conducting the search, we published our protocol [1] and reg-

istered with the International Prospective Register of Systematic

Reviews (PROSPERO) (CRD42021231411). This manuscript follows

Preferred Reporting Items for Systematic reviews and Meta-Analyses

(PRISMA) guidelines [36] and is informed by the ENTREQ state-

ment [37] on qualitative systematic reviews. We modified the proto-

col after our search and full-text review. Our protocol specified a

‘mixed studies review’ of quantitative, qualitative and mixed-methods

studies [38, 39]. As we identified more and richer qualitative sources

than anticipated, we decided to consider qualitative and quantitative

data separately. Here, we report the qualitative systematic review and

thematic synthesis.

Conceptual model and framework

The ‘risk environment’, as developed by Rhodes and others [27, 29,

40, 41], is a socio-ecological model describing how macro-

environmental (e.g. criminalization; racism) and micro-environmental

(e.g. local availability of needle and syringe programmes) factors inter-

play to influence health practices and outcomes [42]. The risk environ-

ment model encourages thinking about how people interact with and

modify constraining environments (e.g. drug users’ unions organizing

to repeal laws banning supervised consumption sites) [43]. Collins and

colleagues recently extended the risk environment model to incorpo-

rate intersectionality, considering how social–structural factors affect

people who use drugs differently depending on social identities and

locations within power hierarchies, including race and gender [42].

Injecting-related bacterial and fungal infections occur through

introducing bacteria or fungi (often commensal organisms on the skin)

into sterile sites and are precipitated by particulate matter that dam-

ages blood vessels, lymphatics and heart valves [35, 44]. To conceptu-

alize how environments create and perpetuate risk injecting-related

infections at different moments, we developed a framework [1] (see

Figure 1) illustrating a pathway from (a) drug acquisition (e.g. solubility);

(b) preparation (e.g. using sterile water); (c) injection (e.g. venous

access); (d) development of and care for superficial infections (e.g. self-

treatment); (e) development of and care for severe infections

(e.g. hospitalization); and (f) outcomes after infections (e.g. access to

follow-up care). Not every person would progress through all stages.

Some do not develop infections; many never access treatment.

Eligibility criteria

A full description is in our published protocol [1]. Briefly, we included

articles reporting qualitative studies in peer-reviewed journals. We

followed the population, exposures, outcomes approach [45]. The

population was people who inject drugs (i.e. any psychoactive
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substance; excluding injecting only performance-enhancing or gender-

affirming hormones). Exposures were social or environmental factors

that may affect risk of infections or their treatment, such as housing,

service availability or policing. Where studies assessed individual-level

practices known to increase risks for infection (e.g. re-using non-

sterile equipment) or affecting treatment (e.g. leaving hospital before

medically advised), we were interested in social–structural factors that

influenced these practices. Outcomes included incidence, treatment

or sequelae after injecting-related bacterial and fungal infections. Eli-

gible studies were published in English or French between 1 January

2000 and 18 February 2021 (to capture contemporary research more

likely to inform policy and clinical practice).

Information sources and search strategy

We searched PubMed, EMBASE, Scopus, CINAHL and PsycINFO

databases. We developed the search strategy in consultation with a

librarian (see Supporting information, Table S1 for full search strat-

egy). We supplemented searches with backward and forward citation

chaining and with studies known to the review team (which included

people with lived/past and living/current experience of injection drug

use, researchers and clinicians).

Data management and reference selection

We uploaded titles/abstracts into Covidence software, where they

were automatically de-duplicated. Two reviewers (T.D.B. and either

M.B., D.L., E.C. or I.K.) independently screened titles/abstracts, resolv-

ing discrepancies through consensus. We obtained full-text reports

for sources that passed screening, and one reviewer (T.D.B.) assessed

full-text reports.

Quality assessment

We used the mixed methods appraisal tool (MMAT), which is a vali-

dated and commonly used appraisal tool for mixed studies reviews

[46, 47]. For qualitative studies, five criteria questions focus on appro-

priateness of study methods and whether findings are supported by

the data. We followed a ‘user guide’ provided by the MMAT devel-

opers [48]. We included studies meeting both MMAT screening

questions: ‘Are there clear research questions?’ and ‘Do the collected

data allow to address the research questions?’. We report MMAT

results for each study, but this did not inform our qualitative synthesis

beyond the screening questions. T.D.B. and E.C. independently

appraised each study, resolving discrepancies through discussion.

Data synthesis

Following Thomas & Harden [49–52], thematic synthesis comprises

three stages: (1) line-by-line open coding; (2) organizing codes into

descriptive themes reflecting content of studies and study authors’
interpretations; and (3) translating descriptive themes and associated

codes across studies to generate analytical themes. Coding and gener-

ation of descriptive themes focuses upon study authors’ analysis and
interpretation, because reviewers do not have full knowledge of the

original study data [49, 50].

First, T.D.B. (physician and PhD student with qualitative methods

training) familiarized himself with the included studies. Next,

M.B. (researcher and drug policy activist with lived/living experience

of injecting-related infections) and T.D.B. independently performed

line-by-line coding on the same three purposefully selected, data-rich

sources [53–55]. They compared and contrasted codes and revised

them in an iterative, deductive–inductive process, informed by the

risk environment model.

The whole review team met to provide feedback on these candi-

date codes: D.L. (public health specialist), E.C. and I.K. (medical stu-

dents), D.W. (infectious diseases and addiction medicine physician),

A.K. (infectious disease epidemiologist) and M.H. (health sociologist

with lived experience of injection drug use). T.D.B. coded the remain-

ing papers over several rounds, including adding and revising new can-

didate codes after discussing with the team and through collaborative

on-line writing.

T.D.B. developed descriptive themes by comparing and contrast-

ing codes across studies, seeking to organize codes into related

social–structural categories, and proposed them to the team for feed-

back. T.D.B. then consolidated descriptive themes into conceptual

categories to generate analytical themes that were finalized over sev-

eral iterations and team meetings.

The pre-registered hypothesis can be accessed at: https://www.

crd.york.ac.uk/prospero/display_record.php?RecordID=231411; the

published protocol can be accessed at: https://doi.org/10.1136/

bmjopen-2021-049924.

F I GU R E 1 Illustrative schematic of pathway model to conceptualize how the risk environment shapes risk for injecting-related bacterial and
fungal infections at different moments. Macro-environmental, micro-environmental and individual-level factors interplay to influence risk at each
moment.
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RESULTS

Following de-duplication, we screened 4841 titles/abstracts and eval-

uated 631 full-text reports. After considering 16 additional reports

identified outside the search, we identified 131 eligible studies (quan-

titative, qualitative and mixed-methods) for the ‘mixed studies’
review. Here, we report on the 26 studies with qualitative data and

analysis (19 qualitative-only, seven mixed-methods); see Figure 2 for

the PRISMA diagram. All 26 qualitative studies met quality criteria for

inclusion (see Supporting information, Table S2 for full MMAT

results).

Study characteristics

See Table 1 for summaries of individual studies. The majority (n = 20

studies) were conducted in North America. Qualitative data came

from individual interviews (n = 23), observation/ethnography (n = 4)

and focus groups (n = 2). Studies included experiences of injecting-

related skin and soft-tissue infections (n = 22), endocarditis (n = 7),

bacteraemia (n = 3) and osteomyelitis (n = 2). All 26 studies included

bacterial infections; only one study [66] included fungal infections

(candidal ophthalmitis).

Thematic synthesis

We identified six descriptive themes organized into two analytical

themes (see Figure 3).

The first analytical theme, social production of risk, considers

how macro-environmental factors, including criminalization, poverty,

structural stigma, mandated abstinence and racism, shape risks for

injecting-related infections. Four associated descriptive themes

highlighted pathways through which this occurs: (1) unregulated drug

supply, leading to poor drug quality and solubility; (2) unsafe spaces,

influenced by insecure housing and policing practices and ameliorated

by supervised consumption sites; (3) health-care policies and prac-

tices, leading to experiences of discrimination and undertreated pain

and withdrawal, which worsened infectious complications by discour-

aging access to care; and (4) restrictions on harm reduction pro-

grammes, including structural barriers to effective service delivery.

F I GU R E 2 Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram of included studies in systematic
review and thematic synthesis of social and structural determinants of injection drug
use-associated bacterial and fungal infections.

4 BROTHERS ET AL.
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The second analytical theme, practices of care among people who

use drugs, addresses attempts to prevent and self-care for bacterial

infections within constraining risk environments. Two associated

descriptive themes categorized these as (5) mutual care, including

sharing sterile injecting equipment, assisting others with injecting into

veins (rather than intramuscularly) and treating abscesses outside of

medical settings; and (6) self-care, including promoting vein health and

sourcing safer alternatives when sterile injecting equipment was una-

vailable. Within constraining risk environments, some mutual- and

self-care protective strategies for bacterial infections precipitated

other health risks, including HIV or arterial injury.

Themes are detailed below. Our analysis is supplemented by quo-

tations from study authors and participants.

Social production of risk

Unregulated drug supply

In five studies [53, 55, 66, 68, 71], authors presented perspectives

from people with injecting-related infections who attributed infec-

tions to the quality of unregulated drugs, including adulterants

[53, 55, 66, 71], poor solubility [53, 55, 66, 68, 71] and bacterial

contamination [55], especially through precipitating skin abscesses

and vein sclerosis. Phillips and colleagues [55] reported that partici-

pants in Denver, USA, commonly linked their bacterial infections to

poor drug quality:

I think it’s the dope because… I’ll use a clean needle

every time, and it still, it just depends on what they cut

it with. You know, sometimes when you are cooking it,

it’s an okay color, and then the next time you are doing

it you have got all this shit floating up, and it’s all burnt
around the sides (USA) [55].

In two studies [66, 71], authors analysed drivers of variation in

the unregulated drug supply and associated infection risks. Mars and

co-authors [71] identified that participants in Philadelphia, USA, could

purchase only tar heroin (less soluble than powder heroin and associ-

ated with greater bacterial infection risk) due to regional demarcation

of supply networks. In London, UK, Harris and colleagues [66]

highlighted participants’ accounts of changing drug quality over time

which has impacted widespread overuse of citric acid, used to dissolve

poorly soluble cutting agents or adulterants such as paracetamol and

quinine.

Unsafe spaces

In eight studies [54, 55, 59, 62, 65, 67, 68, 76], investigators attributed

bacterial infections to suboptimal drug preparation and injecting tech-

niques created by unsafe spaces, including when participants lacked

housing and tried to avoid being seen by police when using outdoors.

In six of these studies [54, 57, 62, 65, 67, 68], authors

explored influences of being without housing. Lack of housing

made it harder to prepare and inject drugs safely, including noT
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hygienic surfaces to prepare drugs [54, 67, 68], inadequate

lighting to find veins (leading to ‘missed hits’ and inadvertent sub-

cutaneous injection) [54] and no clean, running water to wash

hands/skin or to dissolve drugs (leading people to use unhygienic

water alternatives) [62, 65, 67, 68]:

…there was no water actually and I had to use a bit of

saliva… It worked, I still got my hit, but I also got the

worst infection of my life, I nearly died… Yeah, I was in

hospital for nearly 3 months. Septicaemia (England,

UK) [68].

In research with people with injecting-related endocarditis, Bear-

not and colleagues [56,57] noted that being unhoused interfered with

participants’ follow-up care, including ineligibility for outpatient par-

enteral anti-microbial therapy and having no fixed address for clinic

contacts.

In six studies [54, 55, 59, 65, 68, 76] authors analysed how crimi-

nalizing possession of drugs or injecting equipment (and associated

police enforcement) increased risk. When lacking safer indoor places to

prepare and consume drugs, participants engaged in riskier practices to

avoid being seen by police. This included preparing and injecting drugs

in unhygienic abandoned buildings [65], and compromising injecting

preparation practice when hurrying and not using filters or sterile

water, and/or inadvertently injecting subcutaneously [54, 65, 68]:

I do not even use cotton [filters]… boom and I usually

get it done. Like that. So, if the cops raid and… several

times the cops have pulled over, come right up to me

and I’ve already injected it in my arm before they hit

me (USA) [54].

In ethnographic research, Bourgois and colleagues [59] observed

‘greater and more antagonistic police surveillance’ of African American

than of white participants in San Francisco, USA, leading to racist,

differential seizure of sterile syringes (obtained from legal needle

and syringe programmes). Police evicted homeless encampments and

confiscated possessions, causing participants to miss medical

appointments.

Three studies [65, 70, 78] explored how supervised consumption

sites create safer spaces to reduce infection risks caused by lack of hous-

ing and criminalization, by facilitating individualized education on safer

injecting techniques [70] and access to wound/abscess care [70, 78].

Health-care policies and practices

In 13 studies [54–56, 58, 61–64, 67, 69, 72–74], authors analysed

why participants delayed or avoided medical care for injecting-related

infections, often until infections had progressed. Contributing factors

were prior experiences of stigmatizing or discriminatory care

(in 12 studies [54–56, 58, 61–64, 67, 72–74]) and of untreated pain

and withdrawal (in six studies [54, 56, 57, 63, 64, 67]). In several stud-

ies, participants described both:

I’m not trying to get drugs. I’m trying to get you to

take your sharp scalpel, cut this fucking thing open,

squeeze this shit out of me, and get me the fuck out of

here. That’s the pain relief that I want you to give me…

I can do heroin; your little 5 mg Percocet ain’t doing
nothing for me. But they automatically think when you

come in, ‘I got an abscess. I’m hurting’, ‘Oh, you are

trying to get drugs’, this and that… it does prevent a

lot of people from going (USA) [54].

F I GU R E 3 Schematic summary of analytical and descriptive themes on social and structural determinants of injection drug use-associated
bacterial and fungal infections.
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Some negative experiences were driven by hospital policies. Har-

ris [67] explains how a London, UK, hospital policy mandates that

urine drug screens be obtained before methadone can be dispensed,

even if doses are confirmed by pharmacies or treatment programmes.

This caused delays or missed dosages of methadone, and resulting

experiences of opioid withdrawal led people to stay away:

Mainly because how I have been treated at the hospi-

tals, which is just like fucking dirt you’d find on your

shoe… also being scared that I was going to be rough

[sick]… because if they did not [give] me methadone,

like someone’s said he [doctor] will not do it unless he

would have to, and if you do not know your rights, but

yeah, it was that that really scared me more than any-

thing, was being sick [in withdrawal] in a hospital

(England, UK) [67].

Four studies [61, 62, 67, 72] included analyses of how care delays

due to negative health-care experiences had disproportionate impacts

by race or gender. Assessing hospital experiences in Vancouver,

Canada, McNeil and colleagues [72] described: ‘Many participants of

Aboriginal (Indigenous) ancestry further expressed that institutional-

ized racism reinforced the view among hospital staff that they were

“drug-seeking”’. Three studies included descriptions of how mothers

were discouraged from accessing care for injecting-related infections,

including feelings of shame at disclosing substance use as a

mother [62] and fear of child apprehension if their substance use was

reported by health professionals [61, 67].

In four studies [57, 58, 69, 72], participants described leaving hos-

pital prematurely, before completing treatment for injecting-related

infections. Explanations included leaving hospital in response to dis-

crimination [69, 72] and because restrictions on their movements in

hospital triggered post-traumatic stress [57]. Two studies [58, 72]

highlighted participants being involuntarily discharged from hospital

because of drug use, despite ongoing medical need. Jafari and col-

leagues [69] evaluated experiences with a care model in Vancouver,

Canada, intending to overcome these issues: clients at a residential,

harm-reduction orientated programme for people with severe

injecting-related infections described receiving less judgemental and

stigmatizing care compared to experiences in mainstream hospitals.

Only one study specifically explored insufficient health insurance

as a barrier to care [61]. In other studies, authors explained that insur-

ance is a barrier to health-care for others but their study participants

had access to public health insurance (universally in Canada [72], and

Medicaid in the USA [56, 57]).

Restrictions on harm reduction programmes

In four studies [53, 63, 66, 68], authors analysed consequences of par-

ticipants having insufficient or non-preferred drug preparation and

injecting equipment distributed from harm reduction programmes. In

their study of experiences of skin and soft-tissue infections in

Glasgow, UK, Dunleavy and colleagues [53] report: ‘reasons for

re-using [needles and syringes included having been] accidentally sup-

plied with the wrong sized needles and preferring to re-use than use

the wrong needle’. Three studies describe participants lacking needed

equipment and re-purposing alcohol swabs distributed by harm reduc-

tion programmes: to clean up blood after injecting [53, 63], to filter

visible particulate matter from puddle water [68] and burning swabs

to obtain an adequate flame to heat drug solutions [53]. In two stud-

ies, Harris and colleagues explored how legal/regulatory and funding

restrictions on harm reduction programmes limited distribution of

sterile water [68] or single-use ascorbic acid packets [66].

In three studies participants described structural barriers to nee-

dle and syringe programmes that limited effectiveness, including lim-

ited operating hours (e.g. closures at weekends [53]) and restricting

eligibility [72, 73]. McNeil and colleagues [72] assessed consequences

of participants being unable to access sterile equipment in hospital,

leading to re-use of contaminated equipment:

[Nurses] do not give rigs [syringes] to us… I think that

they should. If not, we are re-using our rigs or we are

having to risk getting kicked out for stealing them or

people’ll be sharing them… I know one girl was using

her same rig for days to the point where it was tearing

and she was suffering every time she’d do her fix. She

just did not have it in her to go and try and steal clean

rigs (Canada) [72].

Four further studies focused upon places without needle and

syringe programmes (in USA and Mexico), where pharmacists refused

to sell syringes to participants [60, 74–76]:

I think that many [pharmacists] think that by prohibit-

ing the sale of syringes that they are going to stop the

usage of drugs… but what they are doing is wrong,

because of that we have a harder time finding syringes.

We need to use drugs in order to feel well, since when

we are in need of a fix we feel desperate enough that

we do not care and borrow one from a friend, since it’s
a desperate feeling… (Mexico) [75].

Paquette and colleagues [74] explored how people would prefer

having multiple access points for sterile injecting equipment, including

pharmacies and needle and syringe programmes: ‘… one participant

indicated that using the [needle and syringe program] could out him

as a [person who injects drugs] and expose him to stigma… If [people]

could consistently access syringes at a pharmacy without fear of dis-

crimination, some might prefer this option because it offers a higher

level of anonymity than [needle and syringe programs]’ [74].
Two studies highlighted how suboptimal delivery of opioid ago-

nist treatment (OAT; e.g. methadone, buprenorphine) after hospital

discharge could increase risks for recurrent infections, including invol-

untary discharge from OAT because of ongoing use [57], waiting lists

[56, 57] and a lack of coordination [56]:
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I had methadone maintenance while I was in the hospi-

tal and I did not really have anything lined up when I

left [hospital], which, ultimately, could be one of the

many reasons why I ended up re-infecting my valve

and back in the hospital (USA) [56].

Practices of care among people who use drugs

Mutual care

Five studies [53, 54, 62, 63, 76] included descriptions of people who

use drugs caring for each other to promote health and reduce risks of

infections. Within constraining risk environments, some of these pro-

tective strategies for bacterial infections precipitated other health

risks.

Mutual care practices included providing or receiving education

from other people who use drugs [53], sharing sterile needles or inject-

ing equipment in settings of scarcity [76] and offering or receiving

assistance with injecting to reduce bacterial infection risks [54, 62]:

I have my boyfriend. I only hit with him, always with

him. I do not like to do it with strangers or people to

whom I do not know so well… My boyfriend helps me,

because when I do it, it swells up (USA) [62].

Once infections developed, participants described providing or

receiving wound care, abscess treatment or antibiotics from peers in

order to avoid negative experiences with the health-care system

[54, 63].

While navigating risk environments, protective strategies for bac-

terial infections could precipitate other health risks. For example,

three studies [62, 66, 77] assessed particular risks that women face

when relying on injecting assistance in the context of gendered power

dynamics. In their study, Epele [62] explored these trade-offs:

‘Abscesses and scars that are more frequent with muscle injection

lead to further subordination within the hierarchies of their social net-

works, and deteriorate the women’s precarious strategies of income

production. Although being injected by another increases the proba-

bility of HIV infection, it simultaneously prevents the visible physical

damage that subjects these women to greater vulnerability’. Similarly,

non-medical abscess treatment or use of potentially inappropriate

antibiotics from non-medical sources can lead to worsening infections,

but participants described employing these strategies to avoid nega-

tive experiences in health-care settings [54, 63].

Self-care

Twelve studies [53, 54, 56, 57, 62, 63, 65, 68, 70, 71, 74, 75] included

analyses of participants’ practices to prevent and self-treat bacterial

infections. These included practices to promote vein and skin care,

including staying hydrated [63], rotating injecting sites [62], taking time

to access veins [54, 63, 71], asking for help to access veins [62, 77] and

self-treating superficial abscesses (e.g. incision and drainage; non-

medical sources of antibiotics) before they progressed [54, 63, 74]:

Little things like drink a lot of liquids,… make sure you

get enough sleep,… eat regularly. (USA) [63].

In three of these studies [66, 68, 75], authors highlighted actions

to mitigate the risks of poor-quality drugs or injecting equipment,

including sharpening the tips of used needle tips to avoid vein damage

(when unable to access new needles) [75], sourcing safer water by

asking passers-by for bottled water [68] and using ascorbic acid

(which is safer than citric acid or lemon juice) when preparing

heroin [66].

In five studies [53, 56, 57, 66, 70], participants described chang-

ing their drug use practices after experiencing an infection in order to

avoid another. This included applying new learnings on safer injecting

techniques [53, 56, 70], switching from injecting to smoking [53], get-

ting wounds assessed by a nurse [53], using minimum required acidi-

fier to dissolve drugs [66] and seeking addiction treatment to reduce

or abstain from injection use [57].

Three studies [54, 62, 65] included descriptions of self-care prac-

tices to avoid discrimination and structural stigma. This included

injecting in central veins at hidden sites to avoid scars at more visible

sites [53, 62], and using in unhygienic abandoned buildings to avoid

being seen in public [65].

Similar to mutual care practices, some protective self-care strate-

gies employed within constraining risk environments led to other

health risks. For example, injecting in central veins in the groin to

avoid discrimination from visible scars, increases risks of thrombosis

and arterial injury, and may increase risks for bacterial infections

(as the groin has a higher burden of bacterial colonization). Consider-

ing unintended harms of inappropriate self-treatment of bacterial

infections, Gilbert and colleagues [63] write: ‘There are certainly risks

conferred by the self-care practices that [people who inject drugs] are

forced to resort to. However, these risks are not taken lightly…; they

are weighed against the risk of inaction and worsening infections,

which is well known in these communities’.

DISCUSSION

We reviewed qualitative studies on experiences of injection drug use-

associated bacterial and fungal infections, and used thematic synthesis

to identify social–structural factors influencing risk for these infec-

tions and their treatment. We identified two analytical themes (social

production of risk and practices of care among people who use drugs)

comprising six descriptive themes: unregulated drug supply; unsafe

spaces; health-care policies and practices; restrictions on harm reduc-

tion programmes; mutual care; and self-care. We found that injecting-

related bacterial and fungal infections are shaped by modifiable

social–structural factors, including poor-quality unregulated drugs,

criminalization and policing enforcement, insufficient housing, limited

harm reduction services and harmful health-care practices. Facing

constraining risk environments, some protective strategies that people

employ for bacterial infections (e.g. receiving injecting assistance) pre-

cipitated other health risks (e.g. HIV infection). Social–structural
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factors influenced all stages of a pathway from drug acquisition to

preparation and injecting, development of superficial and deep infec-

tions and health outcomes after infections. Most studies focused

upon infection development, and fewer focused upon sequelae post-

infection. While the importance of education on safer injecting tech-

nique arose in several studies [53, 54, 66, 75, 78], our findings suggest

that individual-level behavioural interventions alone are probably

insufficient to reduce risk without changes to the social and material

conditions within which people prepare and inject drugs, and receive

treatment for infections. Safer environment interventions that address

these social–structural factors could further empower people who

inject drugs to protect themselves and their community [34, 79, 80].

Several social–structural determinants of bacterial and fungal

infections (as well as practices of mutual- and self-care [35, 81–83])

that we identified are consistent with prior research examining risk

for HIV and HCV among people who inject drugs [27, 29, 42, 84–88].

Insecure housing, hurrying injections to avoid police, insufficient harm

reduction services and laws restricting sterile injecting equipment are

known to contribute to HIV [27, 86, 89–91] and HCV [84, 92] trans-

mission. Stigmatizing and discriminatory health-care experiences simi-

larly discourage HIV and HCV treatment access and exacerbate health

inequities [30, 93]. Conversely, some factors confer different risks for

bacterial and viral infections. Within our review, participants attrib-

uted abscesses to tar heroin entering the unregulated drug supply, as

it was less soluble than powder heroin and damaged veins. However

prior research suggests that tar heroin may be associated with a lower

risk of HIV transmission at a population-level, because it requires

thorough heating to sufficiently dissolve and this process kills

viruses [94]. Compared to the literature on HIV and HCV among peo-

ple who inject drugs [85, 87, 95], we identified relatively little pub-

lished research considering intersectionality and risk for injecting-

related bacterial or fungal infections [42].

Two qualitative studies were published after our search. Inter-

viewing people admitted to hospital with injecting-related infections

in New York, USA, Hrycko and colleagues [96] identified social–

structural factors contributing to risk for severe bacterial infections,

including availability and use of drugs (e.g. fentanyl, stimulants) associ-

ated with a shorter duration of effect and more frequent injecting,

and lack of access to sterile water. High injecting frequency has previ-

ously been identified as a risk factor for HIV, especially where there is

limited access to sterile injecting equipment [97, 98]. In their ethnog-

raphy in Dhaka, Bangladesh, Khan and colleagues [99] describe how

poverty and insufficient housing prevented people from cleaning their

skin or being able to prepare drugs in a hygienic way, and lack of ster-

ile injecting equipment led people to re-use contaminated equipment.

Fear of arrest or harassment by police kept people away from public

areas where health and social outreach services would have been

available. Chronic and insufficiently treated infections led to pain and

disability and interfered with employment.

A key motivation for our review was to identify potential oppor-

tunities to reduce risks for injecting-related bacterial and fungal infec-

tions. Interventions that reshape social and environmental contexts of

drug use and mediate access to resources and health-care services

can be conceptualized as ‘safer environment interventions’ [34],

operating at micro-environmental (e.g. supervised consumption

sites) and macro-environmental (e.g. decriminalization) levels. Many

social–structural factors we identified are modifiable, and some

have already been ameliorated in certain settings; however, specific

impacts on bacterial infection risk have rarely been assessed. These

include people who use drugs organizing to access better quality,

regulated drugs including via injectable OAT [with liquid formula-

tions of diacetylmorphine (also known as ‘heroin-assisted treat-

ment’), hydromorphone and fentanyl] and through ‘safe supply’
prescribing programmes or compassion clubs [100–102]. Injectable

OAT is associated with low risk for bacterial infections even when

injected intramuscularly, as sterile, liquid formulations of drugs are

provided in a hygienic and safe environment [103]. Prescribed safer

supply programmes involve health professionals providing

pharmaceutical-grade alternatives to unregulated drugs [104–107].

Patients/clients can take these home and consume them how they

prefer (including crushing and injecting tablets) and/or consume

under supervision (depending on the programme). Prescribed safer

supply is often offered alongside primary care and other health

and social services. One study found participants in a prescribed

safer supply programme in London, Canada, were less likely to be

hospitalized with injecting-related bacterial infections compared to

before they entered the programme [108]. Social and supportive

housing (including Housing First) can help people who use drugs

access and maintain housing; some models combine housing with

injectable OAT, safe supply and/or supervised consumption sites

[109–111]. In some jurisdictions, people who use drugs and their

allies have successfully advocated for decriminalization of drug

and/or syringe possession and for laws enabling supervised con-

sumption sites [112]. Several initiatives have improved health-care

experiences for people with injecting-related infections [113, 114],

including incorporating harm reduction and cultural safety principles

[67, 115], specialized addiction medicine consultation services

[116–118], needle and syringe programmes [119, 120] and super-

vised consumption sites [121–123] into hospital care. Policy

changes are needed at many hospitals to facilitate these initiatives

[124, 125].

Our study has three key limitations. First, our review only

included studies describing experiences of injecting-related infec-

tions and we did not include all studies investigating determinants

of risky injecting practices (e.g. subcutaneous injecting; re-use of

contaminated equipment) unless explicitly connected to infections.

Second, we did not include grey literature that might have discussed

further social–structural factors beyond those we identified in peer-

reviewed papers. Third, some commentators [49, 126] have argued

that qualitative evidence syntheses decontextualize the nuanced

findings of qualitative studies (conducted in different settings, with

different methods) and consolidate knowledge that is not generaliz-

able. We undertook this approach to understand how social and

structural factors shape risks for injecting-related infections in ways

that may be impossible to assess with quantitative research

[38, 127].

20 BROTHERS ET AL.
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Conclusions

Injecting-related bacterial and fungal infections are shaped by modifi-

able social–structural factors, including unregulated drug quality, crim-

inalization, insufficient housing, limited harm reduction services and

harmful health-care practices. Safer environment interventions that

address these factors could further empower people who inject drugs

to protect themselves and their community.
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