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a b s t r a c t
Background: Eﬀective harm reduction work is needed to prevent and respond to the harms associated with image
and performance enhancing drug (IPED) use and the diverse needs of IPED communities. Methods based around
understanding and mapping complex systems have previously been applied to advance thinking on a range of
complex health issues. We applied a systems perspective to explore factors that contribute to IPED-related harms
in the UK and to identify harm reduction priorities.
Methods: An illustrative systems map was developed based on methods for mapping complex systems with expert
stakeholders. Participants in two online workshops debated the important factors contributing to harm amongst
people who use IPEDs and helped to reﬁne and clarify the map. Discussions using the map reﬂected on where in
the system intervention is needed and the policy implications.
Results: Stakeholders (n=18) identiﬁed 51 distinct factors as being important determinants of IPEDs-related
harms, and the connections between them. These were grouped under nine domains that formed this system:
identity, cognitive processes, beliefs about risk and harm, health and wellbeing, social environment, beliefs
about healthcare, healthcare providers, interventions, and IPED markets. Four harm reduction priorities identiﬁed through reﬂexive discussion included providing a wider range of interventions, improving engagement
between the IPED communities and healthcare professionals, new approaches to disseminating information in
the community, and early intervention.
Conclusion: Systems mapping methods are a useful approach to engage stakeholders to discuss drug use issues. A
comprehensive policy response is required to this complex issue that recognises diversity in IPEDs communities,
their decision-making, and their intervention and service needs, as current approaches are failing to adequately
address important areas of harm. Engaging with a wide range of stakeholders is critical to generate new insights
that can help respond eﬀectively to reduce the risk of health harms.

Introduction
Image and performance enhancing drugs (IPEDs) are a group of substances that are used to alter physical appearance and/or performance.
The most prominent are used to support the development of lean muscle mass (anabolic androgenic steroids, human growth hormone), but
this diverse group also includes weight loss drugs (e.g., dinitrophenol)
and skin tanning agents (e.g., melanotan II). Use of IPEDs, and particularly anabolic androgenic steroids, has become established as a pub-
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lic health concern over the past 30 years (McVeigh & Begley, 2017)
with evidence highlighting widespread use amongst members of the
gym-using community (ACMD, 2010; Christiansen, 2020; Salinas et al.,
2019). A substantial evidence base establishes a wide range of physical and psychological associated health harms (Pope et al., 2014). For
example, long-term IPED use at high dosages is associated with risk
for cardiovascular poor health (Baggish et al., 2017), hypogonadism
(Kanayama et al., 2018; Vilar Neto et al., 2021), and structural changes
to the brain (Bjørnebekk et al., 2019; Hauger et al., 2019).
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The policy approach to IPEDs in the UK is unique internationally,
as supply, manufacture, and distribution is legislated against under the
Misuse of Drugs Act (1971), but personal use is not criminalised. Perhaps consequently, in the UK there has been little policy focus on preventative interventions outside of drug testing and education for elite
athletes. Interventions in the UK have been largely limited to attempts
to engage people who use IPEDs in the comprehensive national network of needle and syringe programmes (NSPs) to prevent transmission of bloodborne viruses (BBVs) and reduce injection-related infection and injury. Additionally, a limited number of NSPs provide interventions speciﬁcally targeting people who use IPEDs, most commonly the provision of specialist information or staﬀ with specialist IPED knowledge (McVeigh et al., 2021). While long championed
(Morrison, 1994), specialist IPED services remain rare and scarcely
evaluated.

supports researchers and those developing policy and practice to overcome this and to identify and understand complex problems; including
the components in the system, the role of diverse actors, and, importantly, the relationships and interactions between them (Carey et al.,
2015).
Adopting a systems-based approach to IPED use will help us to understand harms experienced by people who use IPEDs, and how to better
deliver interventions to reduce risk of harm (Bates & Vinther, 2021).
It will help us understand, not only the determinants of harmful outcomes and behaviours that increase the risks of harm and what interventions should target, but where in this system we might intervene
and have the greatest impact and importantly, avoid causing unintended
harm.

A complex issue

A useful starting point in developing a systems perspective is to coproduce with stakeholders illustrations of the important factors in a
system and how they relate to and interact with one another. These
images of the causal relationships in a system is one approach to mapping complex systems based on representations of how we think the
system is behaving (Hovmand, 2014). Such maps of systems dynamics
have been applied to aid understanding and new insights on a range
of complex issues such as physical activity (Guariguata et al., 2021;
Rutter et al., 2019), obesity (Allender et al., 2015), childhood health
inequalities (Jessiman et al., 2021), and mental health (Stansﬁeld et al.,
2021). Systems mapping can support understanding of the factors that
contribute to problems across diﬀerent sectors and settings and opportunities for intervention (Augustsson et al., 2019; Egan et al., 2019;
Rutter et al., 2019). They can support stakeholders to understand their
roles and place in the system, and monitoring and evaluation eﬀorts
(Rutter et al., 2019).
Developing systems maps can help build consensus amongst groups
of stakeholders with diﬀerent perspectives, who work together to develop visual conceptualisations of systems (Cavill et al., 2020). This collaborative activity with researchers and stakeholders gives communities, such as people who use drugs, a voice in research and provides an
opportunity to reﬂect together on their experiences and perspectives,
and to debate tensions and diverse priorities relating to harms, risks,
and intervention needs. Ultimately this will help to inform the development of interventions and services. Research teams have recently emphasised the importance of co-production to improve the implementation and eﬀectiveness of IPED interventions (Atkinson et al., 2021; Bates
& Vinther, 2021; Gilmore et al., 2020; van de Ven et al., 2020) and it
is critical that stakeholders are actively engaged in research as equal
partners to academics.

Systems mapping

Recently, researchers have called for a broader range of IPED harm
reduction interventions and to increase eﬀorts to engage IPED communities with services and healthcare (Bates et al., 2021; Harvey et al.,
2020; Hope et al., 2020; Jacka et al., 2020). This will require new policy
frameworks and priorities, however preventing and reducing the harms
associated with IPED use is not straightforward. Firstly, there is very little existing evidence on eﬀective responses to guide the implementation
of interventions, policies and services, including provision of harm reduction services or approaches to manage cessation (Bates et al., 2019).
This is the case even for well-established approaches such as the provision of injecting equipment in NSPs.
Secondly, IPED use is a complex behaviour. IPED communities
are diverse and include great variation in characteristics, motivations, patterns of use, and associated health risks (Begley et al., 2017;
Christiansen, 2020; Christiansen et al., 2016; Murray et al., 2016;
Zahnow et al., 2018). The nature of IPED use is multifaceted with a
range of inﬂuences across socioecological levels combining to inﬂuence
decision-making (Bates et al., 2018). It seems unlikely therefore that
any single approach will be able to engage or adequately respond to the
diverse needs of IPED communities. We need to consider this variation
in individuals and the complex and multiple pathways through which
their IPED use develops if we are to successfully design, implement, and
evaluate eﬀective and appropriate interventions and policy frameworks
to reduce harm.
Applying systems perspectives to respond to complex problems
To explore changes in practice and policy we can therefore look
to methods that help us to understand complexity. A development in
public health research is the application of systems thinking and the
conceptualisation of interventions as ‘events’ within complex systems
(Hawe et al., 2009; Moore et al., 2019; Peters, 2014). A system represents a group of interrelating and interacting components that directly
or indirectly inﬂuence each other, with the combined inﬂuence of multiple components diﬀerent from that of any individual component in
isolation (Luke & Stamatakis, 2012). Applying systems perspectives to
public health problems can help us to understand variations in outcomes
and behaviours and to account for this complexity in eﬀorts to tackle
these problems.
Complexity in drug-related harms can relate to the multiple determinants across the system that may vary across populations and settings at diﬀerent times, and the interactive and cumulative eﬀects of
the system itself. This has implications for the design, implementation,
and evaluation of interventions and policies that seek to bring change
in a system. Where we do not understand the system we are seeking
to inﬂuence, this may lead to the adoption of interventions that may
seem logical or appropriate but are ultimately ineﬀective or counterproductive (Atkinson et al., 2015; Sterman, 2006). A systems perspective

Aims and scope
The current study adopted a systems perspective to explore IPED use
and harm amongst people who use IPEDs in the UK. The aim of the study
was to co-create with stakeholders an illustrative causal systems map of
IPED-related harms that can be used to identify the potential mechanisms to reduce harmful outcomes and improve health and wellbeing
amongst diverse IPED communities.
A mapping team, based upon the ‘core modelling team’ proposed by
Allender and colleagues (Allender et al., 2015) for systems mapping, led
the production of the map and facilitation of workshops. The team consisted of academics experienced in running participatory workshops and
with expertise in IPED use. Development of study aims and scope were
supported by the wider research team of investigators on the project
that this study was part of (NIHR132730, McVeigh et al., 2021) and its
Public Expert Advisory Board. The mapping team proposed criteria to
guide the development of the map (Table 1). While broad in nature, the
criteria were intended to establish initial boundaries to the system and,
therefore, the scope of the problem of ‘harmful IPED use’.
2
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Table 1
Scope of the study.
Criteria

Scope

Image and performance
enhancing drug (IPED) use
Harmful IPED use

Use of anabolic steroids or ancillary substances that promote muscular enhancement, used for physical appearance or performance
purposes.
Factors that inﬂuence the extent that IPED use is associated with harmful outcomes to the individual or to others. The emphasis was on
identifying the most signiﬁcant factors that increase or reduce the risk of IPED-related harms (rather than simply the likelihood of
using IPEDs).
The IPED community including people who currently use or have recently stopped using IPEDs, or those who are preparing to start
using IPEDs. People who have never used IPEDs, or are not preparing to start, were outside the scope.
People in community settings in the United Kingdom.

Population
Setting

Method

factors, identiﬁed new ones, grouped them, and discussed how they increased or reduced risk of harm and related to other components. Facilitators prompted participants to explain their thinking and recorded the
discussion on the boards in real time so that participants could reﬂect
on other groups’ ideas.

The overall concept was to bring together stakeholders representing
a range of experience and expertise relating to IPED use, and through
facilitated discussions to support them to identify and group factors
that inﬂuence harmful IPED use, and the relationships between them.
Our approach was based upon processes used by research teams carrying out studies exploring public health problems with expert stakeholders to produce causal maps of systems (e.g. (Allender et al., 2015;
Brownson et al., 2015; Guariguata et al., 2021; Jessiman et al., 2021). In
these examples the speciﬁc processes followed vary but involve stakeholders representing diﬀerent perspectives relating to a challenge area
working together to identify factors that they think are important for
the outcome of interest. In facilitated workshops they develop models
or maps to demonstrate how these factors inﬂuence one another. The
approach is a form of stakeholder participatory research, with its theoretical basis in system dynamics (Hovmand, 2014) and group model
building (Vennix, 1999).

Step 3. Building the map
i) Data recorded on the boards and extensive facilitator notes taken
during the workshop were analysed and discussed between the mapping team. The components were tabulated with a summary of their
meaning and eﬀect on IPED-related harm, based on stakeholder comments. Overlapping components were combined where appropriate
and, building on the grouping that stakeholders initiated during the
workshop, components with commonality were grouped into domains. Using Kumu system mapping software (www.kumu.io), the
team built the digital map by adding components within each theme
and drawing the connections between them. Areas of uncertainty
such as where there appeared to be less consensus, ambiguity, or a
lack of data on a component or relationship were highlighted.
ii) The draft digital map was presented at the start of the second workshop. Small, facilitated groups discussed and provided feedback as
they worked their way around the map. Groups were asked to highlight gaps and misrepresentations, address areas of uncertainty, and
provide feedback on suitability of domains. This was an essential
step as several components and connections were added or changed
through this process. Facilitators again recorded suggested changes
to the map on the virtual whiteboard and took comprehensive notes
on discussions.

Process for building the map
Stakeholders, contributed to the development of the systems map
through two workshops held ﬁve weeks apart in Spring 2021. Due to
COVID-19 pandemic restrictions both workshops were held online. The
online approach necessitated the use of virtual boards to record ideas
and build the map, and during our limited time with the stakeholder
group, we adopted a process whereby stakeholders identiﬁed the content of the map during the ﬁrst workshop. The mapping team then used
the content generated in the ﬁrst workshop to build a ﬁrst draft of the
map, and stakeholders in the second workshop then reﬁned it and addressed areas of uncertainty. The content of the workshops and mapping
process is summarised in Fig. 1 and was based on an iterative four phase
process.

Phase 4. Reﬁning the map
In a similar process to phase 3, the team reviewed the inputs made
during the workshop and used these to reﬁne the digital map. The updated map was shared digitally with all participants who were given the
opportunity for further review, resulting in a small number of additional
minor adjustments to the map.
Alongside the mapping exercise, the workshops included group discussions on the implications for harm reduction. The questions used to
promote discussion are included in Fig. 1. The map was used as a reﬂexive tool to support these discussions, which were recorded in detail by
facilitators on the virtual boards. The mapping team reviewed the notes
from these discussions to identify key implications for intervention development, service delivery, and policy. Written summations were presented back to stakeholders to review and comment on alongside the
updated map (Phase 4) to ensure that the key harm reduction implications identiﬁed were accurately represented workshop discussions.

Step 1. Preparation
The mapping team partially populated three boards on a shared online whiteboard. The boards represented potential inﬂuences on harmful IPED use at the individual, social, and policy levels and were used to
stimulate discussion using evidence-based factors likely to be included
with the map. The team drew on previous works exploring the determinants of harmful IPED use to identify areas of consensus in the literature
(Bates et al., 2018; Begley et al., 2017; Christiansen, 2020; Zahnow et al.,
2018).
Step 2. Identifying system components

Stakeholder identiﬁcation
Participants received an introduction to systems thinking and held
discussions to ﬁnalise the scope of the exercise. In facilitated groups,
participants proceeded to rotate through the three boards guided by
the overarching question “What are the important factors that inﬂuence harmful use of IPEDs in the UK?”. They debated the pre-identiﬁed

To ensure that a range of perspectives were represented, the team
included participants in each of the following groups: practitioners, academics, policymakers, public health experts, and people with lived experience of IPED use. A shortlist was identiﬁed through the study advisory
3
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Fig. 1. Process for building the systems map.

group with potential participants shortlisted based on i) their anticipated understanding of the system and ii) their areas of expertise. Of
21 stakeholders invited to participate, 18 accepted and represented a
mixture of experience with IPEDs including current or previous personal
use, and/ or experience working with people who use IPEDs. Stakeholders were based in diﬀerent locations in the UK, and 16 took part in both
workshops with the remaining two attending either the ﬁrst or second
session only. The study was approved by the ethics committee at University of Bath and informed consent was obtained from all participants.

healthcare in the community were directly linked to the potential for
harm through the types of interventions provided and the skills and
practices of health professionals, as well as through inﬂuencing other
factors such as beliefs about risk and harm, and attitudes about engaging with healthcare. The wider policy context at the societal level included perceptions that focus in the UK on preventing BBV virus transmission amongst this population reduces the potential for delivering a
wider range of interventions, which was linked to the extent that service
engagement is valued. The association between policy and harm was
also demonstrated through processes for producing low quality IPEDs
linked to current UK legislation relating to importation and distribution
of these substances.
To support understanding of the system and how it was arranged in
the map, the mapping team grouped components with commonality together into nine domains. The domains were agreed with participants at
the second workshop and are deﬁned in Table 2. The domains ‘Identity’,
‘Cognitive processes’ and ‘Beliefs about risk and harm’ appeared highly
signiﬁcant due to the amount of discussion around them and their connections with other themes. Therefore, we presented these centrally on
the map and organised the other components based on the relationships
between components across themes.
The ﬁnal map was adapted into an image using mapping software
Vensim (www.vensim.com)1 and is presented in Fig. 2. The map includes the 51 factors presented within the nine domains, with the causal
connections represented by the connecting arrows.

Results
Through the process described previously, the research team and
stakeholders co-produced an illustrative systems map of the inﬂuences
on harmful IPED use. We provide an overview of the components of
the system, present the ﬁnal map, and discuss the complexity in reducing harms through the key implications that participants identiﬁed for
practice and policy.
Determinants of harmful IPED use
Through the workshops, 51 factors were identiﬁed as important inﬂuences on harmful IPED use. These factors are the components within
the system that create or reduce the potential for harm, and form the
content of the map. A description of each of these components and a
summary of its association with IPED-related harm and other system
components is provided in the supplementary materials.
The components include a range of individual-level factors relating
to how people who use IPEDs process information, think about risk and
their health, their self-identity, and their beliefs about healthcare. The
map demonstrates how stakeholders discussed these individual-level
factors being inﬂuenced by factors in social networks and communities. For example, at the social-network level, group norms and advice
from peers inﬂuences thinking about risk and harms, how information
is processed, and feelings about identity. Community-level factors such
as prevalence and accessibility of IPEDs in the local area, including access to suppliers, were identiﬁed as important inﬂuences on norms and
pressures relating to IPED use and physical appearance within social
networks and wider society. The availability and nature of services and

Implications for harm reduction
Four key areas to respond to IPED-related harms were identiﬁed
through the mapping team’s review of stakeholder discussions reﬂecting
on the map, based on the extensive note taking during both workshops.

1 An online interactive version of this map is available at https://www.
anabolicsteroids.org.uk/inﬂuences-on-harmful-image-and-performanceenhancing-drug-use/. The online version has additional functionality using
the Kumu software (www.kumu.io). It includes the deﬁnitions provided in the
supplementary materials built into the components of the map and the ability
to isolate and zoom in on diﬀerent domains and connections.
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Table 2
Nine domains in the system.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Identity: the qualities and values that an individual holds and that are important to them.
Cognitive processes: the mental processes and biases involved in gaining and understanding information.
Beliefs about risk and harm: the attitudes that an individual holds towards the possibility of experiencing risks and harms.
Health and wellbeing: the physical and mental health and wellbeing of an individual.
Social environment: the social settings and cultures that people who use IPEDs live, work and train in, and where they interact with others and access information.
Beliefs about healthcare: beliefs about healthcare providers and the medical treatment, formally delivered interventions and services that are available to people who use
IPEDs.
Healthcare providers: the skills, understanding and actions of healthcare providers relating to their engagement with people who use IPEDs.
Interventions: healthcare interventions that are provided on a formal basis to people who use IPEDs.
The IPEDs market: the manufacture, distribution and sale of IPEDs.

Fig. 2. A systems map of factors inﬂuencing IPED related harm in the UK.

Increase access to a wider range of interventions

ment amongst IPED communities but was viewed as likely to reduce the
perceived value of attending services. The connections in this excerpt
from the map between the factors ‘provision of a range of interventions’,
’beliefs about the value of engaging with healthcare’ and ‘exposure to
advice from informed practitioners’ illustrate stakeholder’s belief that
oﬀering a wider variety of interventions valued by the IPED communities would potentially contribute to reducing harm through increasing
engagement and access to regulated advice.
For example, substance testing services were recommended in recognition of the varying quality of IPEDs, a problem discussed as ampliﬁed by ‘home brewing’ where IPEDs are manufactured in nonpharmaceutical settings (Brennan et al., 2018; Turnock, 2020), as well as
a method to engage the IPED communities and support understanding of
risk. It was suggested that some members of IPED communities are willing to pay for services such as testing substance quality and metabolic
testing to monitor health. Participants also highlighted the need for

Participants highlighted that the map emphasised that the widely
available harm reduction interventions in the UK delivered through
NSPs predominantly only seek to increase access to sterile injecting
equipment, and therefore are not addressing the large number of other
determinants of harm. Further, the group debated the extent that BBV
prevention potentially acted as a limiting factor on engagement with
healthcare, and subsequently the provision of advice and care. Specifically, some identiﬁed that since sharing of injecting equipment is believed to be uncommon within the IPED communities, this may limit
the attractiveness of services based around this form of intervention.
The policy focus on BBV prevention over other forms of interventions
was also discussed as limiting the types of interventions that services
are resourced to provide. As shown in Fig. 3, the prioritisation given to
BBV prevention has positive impacts on access to sterile injecting equip5
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Fig. 3. The impact of a policy focus on BBV prevention.

treatment focused interventions in response to factors contributing to
poor health and wellbeing outcomes, including improved referrals in
primary healthcare to endocrinologists, access to therapeutic interventions, and approaches to encourage and support IPED cessation.

proaches to reduce harm through tackling this issue, participants recognised the inﬂuence of the social environment. The role of peers and
sociological inﬂuences on individual-level factors are demonstrated in
Fig. 5 and were suggested to strongly inﬂuence beliefs about risk (‘Beliefs about risk and harm’ domain), provide positive reinforcement for
IPED use (’Identity’ domain), and inﬂuence how information is received
and understood (‘Cognitive processes’ domain).
To bring change in these social environments, participants agreed
that assertive outreach approaches are needed to increase high quality
information provision and to reach those who were starting or thinking
about using IPEDs. The power and inﬂuence of online inﬂuencers and
experienced members of IPED communities whose voices are respected
within these communities indicates that they are potentially excellent
information providers, if they can be supported to provide reliable, relevant, and relatable information. Identifying and building relationships
with key inﬂuencers in the community was suggested to not only potentially improve information provision, but also to help address factors
elsewhere in the system such as beliefs about the value of engaging with
healthcare and trust in health professionals.

Interventions to overcome barriers to engagement with health services
Poor understanding about IPED risks and harms and low prioritisation of risk were identiﬁed as signiﬁcant inﬂuences on harmful IPED use
at the individual level. Many factors were believed to contribute to risk
appetite and risk reduction actions including where advice and information were sought. Participants agreed that an imbalance between exposure to information from inﬂuential voices in the community (‘exposure to unregulated advice & information’), in comparison to that from
health professionals (‘exposure to advice from informed practitioners’),
was a signiﬁcant concern. As demonstrated through the connections to
factors within the domain ‘Beliefs about risk and harm’, this imbalance
was perceived to negatively impact knowledge and risk minimisation
behaviours.
Increasing engagement with services was perceived to be a key challenge to overcome, but if successful would help overcome this imbalance through increasing exposure to advice from informed practitioners. This is demonstrated through the excerpt from the map in Fig. 4,
which also represents how the factors within the ‘health professionals’
and ‘beliefs about healthcare’ domains were recognised as important in
improving engagement. They were discussed as oﬀering several avenues
that could be addressed to improve IPED communities’ experiences, attitudes, and beliefs about engagement with healthcare. In addition to
potentially oﬀering a wider range of interventions, improving knowledge and skills amongst health professionals through improved and increased training and guidance was highlighted as a key area to address.
However, participants commented that this is a challenging intervention area as there are signiﬁcant training and knowledge gaps in healthcare providers for whom IPED use is not a core concern or part of their
education.

Early intervention and prevention targeting the domains: identity, beliefs
about risk and harm, and cognitive processes
Participants debated how approaches to build skills and resilience
could help to tackle the harmful impacts of the factors in Fig. 5. Discussed in the context of school-based interventions as part of physical
or health education curricula, examples included focusing on critical
thinking skills, media critique, social media management, and establishing norms and expectations about bodies and physiques. These were
identiﬁed as being important factors that inﬂuenced vulnerability to unreliable and biased information sources, body image, and self-esteem.
We did not set out to discuss prevention of IPED use but participants
discussed the early intervention opportunities highlighted above as having potential outcomes as prevention of harm and IPED use itself. Some
participants commented on the complex ways that higher prevalence of
IPED use in the social environment may contribute towards more harmful use amongst others through changing norms around IPED use and
physical appearance. While it was acknowledged therefore that prevention activities might play a part in reducing harms, it was emphasised
that further criminalisation of IPED use, as in countries such as the USA
and Australia (Collins, 2019; Van de Ven & Zahnow, 2017), would not
in their view reduce prevalence. It was anticipated this may have unintended consequences elsewhere in the system such as leading to further
uncertainty in the IPEDs market and reduced engagement with healthcare.

New ways of disseminating relevant information to inﬂuence beliefs about
risk and harm
In addition to emphasising the need to increase engagement with
healthcare professionals, participants highlighted the need for new ways
to disseminate advice to the community. Factors within the identity
and cognitive processes domains including ingroup bias and the strong
sense of belonging to IPED communities help to explain why information
from inﬂuential voices may be trusted and valued. When discussing ap6
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Fig. 4. Increasing access to advice from informed professionals through improving experiences in healthcare engagement.

Fig. 5. Sociological inﬂuences on beliefs about risk, cognitive processes, and social status.

7

G. Bates, R. Ralphs, V.W. Bond et al.

International Journal of Drug Policy 107 (2022) 103801

Discussion

to help ensure that these complexities are better considered and to enhance the potential for interventions to meet diverse needs. Collaborating with IPED communities and other stakeholders to understand needs
and barriers to engaging with healthcare is critical. Our map illustrates
the importance of improving trust in, and perceived usefulness of, engaging with health professionals to improve access to healthcare. This is
likely to need both interventions that target professionals and that seek
to build conﬁdence in health services amongst IPED communities. Developing peer-based interventions to disseminate information and promote service use in the community may help to overcome the barriers
to engagement illustrated in the map (Bates et al., 2018; Kimergård &
McVeigh, 2014). Additionally, it is possible that engaging in eﬀective
co-production will support the identiﬁcation of new possibilities to enhance the delivery of harm reduction. For example, stakeholders in our
study suggested that some members of IPED communities may be willing
to pay for some services although it should be noted that other stakeholders have indicated less support for this and raised concerns about
equity of access (Hope et al., 2020).
Our study highlights how cognitive processes and aspects of identity
contribute to decision-making, and addressing these issues are likely to
be beyond harm reduction services in most instances. This was reﬂected
in how our participants discussed the potential for school-based interventions to establish generic critical thinking skills and healthy body
ideals that would help support later healthier decision-making and behaviours. Government guidance on school-based health education in
England encourages covering media literacy and body image expectations (Department for Education, 2019), and policymakers should seek
to enhance uptake in schools of toolkits and modules designed to further address these factors (Mental Health Foundation, 2017). Considering IPED use alongside mental health topics such as eating disorders and
body image wellbeing in prevention and education will help in developing relevant materials and messages. Evaluation of the impacts of such
approaches on later IPED decision-making will be needed to understand
optimal delivery, and importantly the main outcomes should include
the experience of harms and of healthy decision-making amongst people who use IPEDs, as well as the impact on IPEDs use.

By conceptualising the multiple factors that contributes to or reduces
the risk of harm, and their connections, it is hoped we can encourage
new ways of thinking about this challenge. Using a pragmatic process to
engage diverse stakeholders, we produced a map that represents stakeholder understanding of the system that determines harmful IPED use
in the UK. It is intended as a tool to help communicate the nature and
complexity of IPED-related harms and to support stakeholders to think
about how to respond to them. While produced in the UK context, many
of the components and connections identiﬁed will be applicable internationally and the map may be useful to explore variations in diﬀerent
contexts.
Reducing harmful IPED use
The map presented here can help to identify areas for intervention and outcomes that these interventions can seek to change. Recently, several studies have called for changes in how we support good
health amongst people who choose to use IPEDs through seeking new
ways to engage with IPED communities and additional interventions
(Bates et al., 2021; Harvey et al., 2020; Hope et al., 2020; Jacka et al.,
2020). The four key areas for harm reduction that our stakeholders identiﬁed (access to a wider range of interventions, better engagement between IPED communities and healthcare professionals, new ways of disseminating information, and early intervention to promote later healthy
decision-making) all reinforce messages about rethinking harm reduction policies.
Currently, UK IPEDs policy is largely based around reducing supply
and preventing injection-related infection and injury through the provision of NSPs, with little attention given to, or funding for, other activities. Stakeholders in our study felt that the focus on preventing sharing
of injecting equipment within IPED communities is not only disproportionate to the extent of the problem, but the emphasis on injection behaviours may be a deterrent to service engagement (Underwood, 2019)
including the estimated one third of this population that only ever use
IPEDs orally (van de Ven et al., 2020). However, there is evidence of
HIV and hepatitis B and C infection amongst IPED communities in the
UK (Hope et al., 2016; Hope et al., 2013) and while, for some, priorities
are likely to be on other health issues, for others there remains a need
to reduce the risk of BBV transmission through encouraging safe sexual
practices and providing sterile injecting equipment (McVeigh, 2019).
This debate highlights that harm reduction approaches need to be
appropriate to those that they are targeting and we must recognise the
substantial diversity in IPED communities such as relating to types of
IPEDs used (Begley et al., 2017), methods of administration (van de
Ven et al., 2020), attitudes towards risk (Christiansen et al., 2016;
Zahnow et al., 2018), and motivations for use (Brennan et al., 2016;
Greenway & Price, 2018). While studies of IPED use in the UK have
commonly focused on young white males, studies highlight IPED use
amongst other demographic groups including women (Begley et al.,
2017), men who have sex with men (Hibbert et al., 2021), older men
(Harvey et al., 2021; Turnock, 2021), and South Asian communities
(Van Hout & Kean, 2015), which adds to this diversity. There is therefore great variation in needs and preferences for healthcare, services,
and interventions. As our map illustrates, this is a complex behaviour
with many determinants at multiple levels in the system and currently
interventions are only designed to address a small proportion of these.
A policy framework that recognises the need for multiple interventions
that seek to address diﬀerent types of risks and harms amongst diﬀerent groups is needed. It is increasingly evident that no ‘one size ﬁts all’
approach to engaging with this population and tackling IPED-related
harms is suﬃcient (McVeigh, 2019).
We echo calls from other research groups to co-produce interventions with stakeholders including members of IPED communities
(Atkinson et al., 2021; Harvey et al., 2020; van de Ven et al., 2020)

Limitations and strengths
We acknowledge that there are limitations to the approach and output. We have not attempted to quantify the associations between the
diﬀerent factors included in the map that inﬂuence harmful IPED use.
For example, approaches such as creating formal causal loop diagrams
with balancing and reinforcing loops are sometimes used within systems mapping (Allender et al., 2015). Rigorous modelling approaches,
in contrast to the soft systems approach applied here, may be an additional step to demonstrate causality. However, such techniques require
extensive evidence to support the production of formal causal maps,
and quantifying relationships in a system may be diﬃcult or even impossible to achieve (Rutter et al., 2020). The process was based on common methods to build systems maps with groups of stakeholders, but we
acknowledge that an alternative group may have produced a diﬀerent
map. For example, in contrast to factors relating to healthcare provision
and how information is received and processed our map may underrepresent societal-level factors such as political and economic inﬂuences
on harms. However, the components were drawn from a substantial evidence base and the experience and knowledge of a diverse group of
stakeholders, including members of IPED communities, and the active
engagement with this group was a strength of the study. Applying the
map in diﬀerent settings and with diﬀerent stakeholders will help to
reﬁne and improve it, and a speciﬁc investigation of societal-level inﬂuences may be required.
We reﬂect that while the map’s content was generated by stakeholders, the online workshop format limited our ability to co-build the map.
We considered asking participants to engage in map building but determined that the time needed to provide instructions and support to use
8
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the required software was too great and would have impacted on the
quality and quantity of discussions. While the online format likely had
some negative impacts, we also believe it had strengths, including supporting easy access for geographically spread stakeholders, and anonymous participation for one stakeholder who discussed their experiences
dealing IPEDs and did not wish to be identiﬁed.
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Conclusion
Systems mapping methods can be a useful approach to engage stakeholders to discuss complex substance use issues and come to shared understandings. The components and connections both within and across
nine domains illustrate the complexity of factors inﬂuencing harmful
IPED use. The factors are spread over multiple levels in the system,
which reinforces the need to think about IPED use as a complex issue
that requires a comprehensive policy response that recognises the substantial diversity in IPED communities, their decision-making, and their
intervention and service needs. Engaging a wide range of stakeholders
in policy and intervention development will be critical to understand
this complexity and to generate new insights that can help respond effectively to reduce risk of health harms.
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