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Co-designing drug alerts for health il

and community workers for an emerging early
warning system in Victoria, Australia

Rita Brien'?, Isabelle Volpe®*, Jasmin Grigg'?, Tom Lyons>, Caitlin Hughes®’, Ginny McKinnon?,
Stephanie Tzanetis®®, Sione Crawford®, Alan Eade'!", Nicole Lee'*'* and Monica J. Barratt®”'*

Abstract

Background Alerts about changes in unregulated drug markets may be useful for supporting health and commu-
nity workers to anticipate, prevent, and respond to unexpected adverse drug events. This study aimed to establish
factors influencing the successful design and implementation of drug alerts for use in clinical and community service
settings in Victoria, Australia.

Methods An iterative mixed methods design was used to co-produce drug alert prototypes with practitioners and
managers working across various alcohol and other drug services and emergency medicine settings. A quantitative
needs-analysis survey (n = 184) informed five qualitative co-design workshops (n=31). Alert prototypes were drafted
based on findings and tested for utility and acceptability. Applicable constructs from the Consolidated Framework for
Implementation Research helped to conceptualise factors that impact successful alert system design.

Results Timely and reliable alerts about unexpected drug market changes were important to nearly all workers (98%)
yet many reported insufficient access to this kind of information (64%). Workers considered themselves ‘conduits'for
information-sharing and valued alerts for increasing exposure to drug market intelligence; facilitating communica-
tion about potential threats and trends; and improving capacity for effective responding to drug-related harm. Alerts
should be ‘shareable’across a range of clinical and community settings and audiences. To maximise engagement and
impact, alerts must command attention, be easily recognisable, be available on multiple platforms (electronic and
printable formats) in varying levels of detail, and be disseminated via appropriate notification mechanisms to meet
the needs of diverse stakeholder groups. Three drug alert prototypes (SMS prompt, summary flyer, and a detailed
poster) were endorsed by workers as useful for supporting their work responding to unexpected drug-related harms.

Discussion Alerts informed by coordinated early warning networks that offer close to real-time detection of unex-
pected substances can provide rapid, evidence-based drug market intelligence to inform preventive and responsive
action to drug-related harm. The success of alert systems requires adequate planning and resourcing to support
design, implementation, and evaluation, which includes consultation with all relevant audiences to understand how
to maximise engagement with information, recommendations, and advice. Our findings about factors impacting suc-
cessful alert design have utility to inform the development of local early warning systems.
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Background

Drug prohibition creates illegal markets where it is
impossible to control and regulate the quality and com-
position of products manufactured and sold [1]. Struc-
turally and pharmacologically diverse new psychoactive
substances (NPS) frequently emerge onto global markets,
often with higher potency and more unpredictable effects
than traditional products [2—4]. Unpredictable purity of
traditional supplies, potential for cross-contamination
during illegal manufacturing processes, and the prolif-
eration of NPS and other compounds as cutting agents,
adulterants, or substitutes pose new challenges for con-
ventional drug market surveillance, regulatory controls,
health, law enforcement, and community responses [2,
3]. While drug-related morbidity and mortality is often
a complex interplay of contributing biological, psychoso-
cial, and structural determinants of health and wellbeing,
the risk of experiencing unwanted side effects and unex-
pected adverse events (e.g. toxicity/overdose) increases
substantially when high-strength or novel compounds
are consumed unintentionally [5-7].

Diversified drug production and increased market vari-
ability have been linked with drug-related morbidity and
mortality worldwide [2, 8, 9]. For example, increased
manufacturing of high-purity methylenedioxymetham-
phetamine (MDMA) is a likely factor contributing to
reports of steadily rising MDMA /ecstasy-related mortal-
ity across the UK [10-12], while escalating drug-related
mortality in Scotland has been driven by the increased
availability of illegally manufactured ‘street’ benzodiaz-
epine products [10, 13]. The most recent waves of North
America’s ‘opioid overdose crisis’ are largely attributed
to the contamination of unregulated drug supplies with
novel synthetic opioids (e.g. fentanyl and related ana-
logues) and (more recently in Canada) novel benzodi-
azepines [14-16]; prompting urgent coordination of
innovative market surveillance and other public health
policy and harm reduction responses [17-19].

Australia has also observed harms associated with the
dynamic nature of unregulated drug market supplies
[20-24]. For example, national coronial data have con-
firmed fluctuating MDMA-related mortality consistent
with global indicators for MDMA/ecstasy market avail-
ability and increased purity [25]. Notably, in the summer
of 2018-2019, MDMA -related toxicity (blood concentra-
tions consistent with high-dose MDMA exposure) was
the primary contributing factor to an unprecedented
surge in hospitalisations and deaths of festival attendees
in New South Wales, even when multiple drugs were pre-
sent [26]. Although intentions about dose and polysub-
stance use were not recorded, high-dose MDMA /ecstasy
consumption (e.g. ‘double-dropping’ multiple doses at
a time), and ‘preloading’ substances before attending
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events is reportedly common in Australia among festi-
val attendees [27, 28]. While these practices may reflect
desires to enhance drug effects in the local context of his-
torically low-purity MDMA /ecstasy supplies, they have
also been reported as deliberate responses to punitive
policing of drug use and possession at festivals, which
can increase the risk of experiencing harm when the
quality/composition of products is unknown [27-30].

Between 2018 and 2020, Victoria observed fourfold
spikes in both MDMA- and NPS-related overdose deaths
[31]. Nationally, the most common cause of NPS deaths
is accidental toxicity involving novel cathinones (stimu-
lants), phenethylamines (psychedelics/empathogens),
and more recently, novel benzodiazepines—usually in
combination with other substances [23, 24]. Since 2020,
the Victorian Coroner has linked multiple deaths with
unintentional consumption of NPS mistaken for other
products purchased on illegal markets [32-35]. For
example, an inquest held in 2021 confirmed the leading
cause of death for five Victorians over 6 months (2016—
2017) was unintentional consumption of a particularly
dangerous combination of 25C-NBOMe (a phenethyl-
amine) and 4-Fluoroamphetamine (4-FA: a cathinone)—
reportedly mistaken for MDMA and/or psilocybin [32,
36]. At the time, local surveillance systems were not
equipped to rapidly confirm the type and composition of
substances contributing to earlier deaths before the same
unique combination was linked with a cluster of hospital
presentations for suspected MDMA overdoses in a single
weekend in Melbourne in January 2017, and a sixth death
3 months later [36, 37]. Later, in 2020 and 2021, the same
combination was identified in two other jurisdictions,
prompting government warnings about ‘misrepresented’
MDMA supplies [38, 39].

Further market disruptions (e.g. adulteration/substitu-
tion) were anticipated during the COVID-19 pandemic,
with restrictions expected to interrupt global production
and supply chains—particularly in Australia, where ille-
gal markets rely heavily on importation [40, 41]. While
some Australians who regularly use drugs have report-
edly observed changes in the price, availability, and per-
ceived purity of some products [42, 43], the full impact
of the pandemic on local markets is not entirely clear.
Australia has several established drug monitoring sys-
tems primarily informed by research programmes, health
and coronial data, wastewater analyses, and forensic sei-
zures, but no single data set provides comprehensive and
timely market intelligence. Collation of aggregate data
can be slow, limiting the capacity for prompt detection
and reporting of emerging trends and outcomes, and a
local need for more timely and systematic data triangula-
tion has been recognised [44]. Large-scale, coordinated,
multidisciplinary collaborations (and more innovative
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technologies for early detection, monitoring, evaluat-
ing, and responding to emerging market trends) have
been increasingly recognised as a necessary public health
response to the dynamic nature of unregulated drug
markets [44—47]. Rapid detection and early reporting of
unexpected deviations in dynamically changing markets
can proactively inform policy, policing, health, preven-
tion, education, and harm reduction responses [17, 19,
48, 49].

Coordinated early warning systems (EWS) in Europe
[50, 51], USA [18], and Canada [19] adopt features sim-
ilar to public health surveillance and reporting of com-
municable diseases, with the capacity for prompt risk
assessment and translation of emerging threats into tac-
tical responses at local, national, and international levels
[17, 19, 44]. EWS that operate within multiagency, cross-
jurisdictional networks can publish timely communica-
tions (e.g. public alerts, warnings, notices, or advisories)
to help mobilise individuals, communities, services, and
governments into preventative or responsive action to
encourage actions that can reduce the impact and/or
incidence of adverse events [17, 19, 51]. Communications
that offer specific, actionable descriptions and insights
about known substances of concern (and/or reported
harms) can facilitate rapid dissemination of relevant edu-
cation, prevention, and advice to promote awareness of
perceived threats and widespread information exchange
to help reduce the impact of adverse events [17, 49].
However, in the current context of prohibition, crimi-
nalisation, and stigmatisation of people who use drugs,
widescale public health initiatives have historically been
overshadowed by the prioritisation of law enforcement
approaches, resulting in reactive rather than preventative
resource allocation for proactive health and harm reduc-
tion interventions [1, 52].

At the time of writing, no nationally coordinated EWS
operates in Australia despite repeated calls for govern-
ments to support and fund coordinated early detection
and reporting networks to prevent avoidable harm [32,
34, 35, 53-55]. Efforts to establish national partnerships
for more collaborative surveillance and reporting have
commenced [56, 57]. However, the coordination of data
across Australia’s federated system is challenged by time
delays and inconsistent reporting across jurisdictions
and requires significant funding and resources to oper-
ate successfully [44]. Some states have piloted or cur-
rently manage local EWS—several of which have recently
issued public health drug warnings and advisories—but
these function in varied stages of maturity and capac-
ity for ongoing, systematic data collection, analysis, and
widespread, timely reporting [49, 58—61]. In Victoria, the
Department of Health issued its first public drug alert in
2020 based on findings from a research project piloting
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a mobile testing laboratory at large-scale events as part
of an emerging local EWS [62, 63]. Analysis of discarded
‘ground finds’ (e.g. samples not associated with iden-
tifiable individuals or forensic investigations) detected
N-ethylpentylone—a potent cathinone known to cause
harm when substituted for MDMA/ecstasy in Europe
[64, 65] and New Zealand [66]—as the only psychoac-
tive ingredient in distinctive green ‘UPS’ pills [62]. Alerts
were issued onsite to event staff and patrons, and sub-
sequently the general public. Since 2020, several public
drug alerts have been issued in Victoria based on findings
from the Emerging Drugs Network of Australia—Victoria
(EDNAV), a multi-centre clinical registry established to
improve surveillance and reporting of drug-related hos-
pital presentations and their outcomes [59, 61, 67].

Effective and widespread communication is a key fea-
ture of successful public health program implementation
[68], but evidence for best practice design and dissemi-
nation of drug-related risk communications (alerts) is
limited [45]. Only a small body of research has qualita-
tively evaluated the effectiveness of drug alert messag-
ing, format, and communications from the perspectives
of people who use drugs, mostly in the context of alerts
targeting people at risk of experiencing opioid overdose
in North America [69-72]. This research has begun to
demonstrate a need for carefully prioritising the values,
interests, needs, and concerns of target audiences to
maximise the reach of risk information and engagement
with advice [48, 69-72]. Importantly, alert information or
harm reduction advice that is perceived to be dated, inac-
curate, unrelatable, irrelevant, or impractical can under-
mine trust and engagement with drug alert systems and
information providers [70-72].

Health and community services may be ideal loca-
tions for opportunistic risk prevention and harm
reduction conversations between practitioners and cli-
ents/patients who use their services, but providers may
not be perceived as reliable sources of timely and reli-
able drug market information [69, 72, 73]. Best practice
service provision within the alcohol and other drugs
(AOD) sector is largely dependent upon workforce
capacity for responding to emerging market trends, pat-
terns of drug use, and changing community needs [74].
A key challenge for people working in AOD, health, and
social work settings, however, is access to timely and
reliable information about novel substances and emerg-
ing market trends [75-79]. For example, some health
and community workers report feeling less confident
responding to novel drug harms, particularly non-AOD
specialists working in acute medical and mental health
settings [78-81]. Alerts targeting these audiences may
help to facilitate information exchange to improve
workforce knowledge, confidence, and capacity for



Brien et al. Harm Reduction Journal (2023) 20:30

optimal planning, resource allocation, and provision
of best practice care [17, 49, 77, 82]. There is, however,
limited evidence for what tools and mechanisms might
be useful for informing health and community workers
about emerging trends to inform their work.

Services often rely on researchers to identify factors
for successful implementation and evaluation of the
interventions they deliver, but without consultation
and adequate planning, researchers may be oblivious to
important nuances and practicalities of the systems and
individuals affected [83]. Consultative, participatory
design and formative evaluation techniques can help to
identify factors that may impact successful implemen-
tation of public health interventions [83—-85]. This pre-
implementation study therefore engaged health and
community service workers in the co-design and test-
ing of drug alert prototypes specifically for the transla-
tion of information about dynamic market changes and
reported harms into practice to inform their work. This
was the first phase of a larger pilot study (Rapid Drug
Alerts for Victoria) for eventual design, implementa-
tion, and evaluation of alerts for an emerging EWS in
Victoria informed by existing, available local drug sur-
veillance systems. We present this paper as the first in
a two-part series alongside Volpe et al. which explores
key tensions that arose during our co-design process
[86]. We recommend considering both papers for a
comprehensive outlook on our experiences designing
and evaluating drug alert prototypes in this context.

Methods

Aims

This formative evaluation aimed to tailor drug alerts spe-
cifically to the needs of people working within AOD and
emergency medicine (‘urgent care’) settings. Specifically,
it aimed to establish appropriate design, content, mes-
saging, format, and dissemination mechanisms to sup-
port workers’ responses to drug-related harm in clinical
and community settings, and identify factors that impact
the successful implementation of a local alert system to
improve health and community service workers’ capac-
ity for responding to market changes involving high-
strength, novel, or adulterated substances of concern.

Co-design and evaluation frameworks

An iterative participatory co-design, parallel mixed-
methods approach informed the development and testing
of drug alert prototypes and helped to identify factors for
successful alert implementation. Participatory co-design
prioritises collaboration with target audiences to design
successful products, systems, and services [85, 87]. A
brief quantitative ‘needs analysis’ survey informed five
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qualitative co-design workshop consultations. Figure 1
illustrates five phases of our co-design process (empa-
thise, define, ideate, create, and test).

Elements of the Consolidated Framework for Imple-
mentation Research (CFIR) were used to contextualise
co-design findings and report key factors impacting the
implementation of alerts targeting health and community
workers [48, 88]. The CFIR is not commonly used in pre-
implementation research but was used recently to inform
drug-checking service design in Canada and the USA
[89, 90]. It comprises 39 constructs across five domains
that interact to influence program implementation: the
intervention (in this case, drug alerts); the ‘outer set-
ting’ (external and contextual factors); the ‘inner setting’
(structure and climate of the implementing organisation);
individuals receiving and delivering the intervention; and
the implementation process (e.g. planning, engagement,
execution).

Data collection, prototype creation and testing

Data were collected between November 2020 and Sep-
tember 2021. First, a rapid literature review informed
the development of a short online survey (hosted on the
Qualtrics® Insight Platform) to establish the relevance
of alerts for health and community service workers and
understand the scope of their information needs and
preferences. Victorian alcohol and other drug (AOD) and
urgent care (UC) workers were recruited via convenience
and referral sampling methods. Four virtual co-design
workshops were held in December 2020. We facilitated
semi-structured workshop consultations using open-
ended questions, opinion polls, and other interactive,
ideas-generating techniques such as ‘brainwriting’—a
timed activity where participants rapidly record inde-
pendent responses to prompts before sharing them with
the group [91]. Interactive software allowed participants
to view and discuss responses in real-time (e.g. Mentim-
eter’, Google Slides, and chat functions). Workshops
were hosted and recorded using Zoom video conferenc-
ing, and all media were transcribed verbatim. Interim
analyses and researcher observations are fed-forward
to inform future workshop discussions and alert proto-
type designs. We drafted alert prototypes based on co-
design consultations and sought preliminary feedback
during feedback sessions held between May and August
2021. Data from the interactive feedback sessions were
reviewed by the research team and conflicting perspec-
tives were escalated for discussion with an advisory
group of experts working across government, health,
AOD treatment, harm reduction, and research sectors.
Unresolved tensions, alert dissemination and design were
discussed with participants of the final ‘prototype review’
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| Brief survey (n=184) |
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T~

| Co-design workshops 1-4 4x 90min facilitated co-design consultations (n=31)

|| Prototype creation | | Prototype testing |

|

> ‘ 2x preliminary feedback sessions (n=53) ‘

- |

Interim analyses |

\ Expert Review (Research Advisory Group)

~

P
EMPATHIZE| DEFINE || IDEATE || CREATE TEST
Learn about issues ’ Define what is needed to ‘ Generate ideas for alert Create and refine new alert Test alert prototypes, get
(related to drug alerts) make a successful alert design & dissemination prototypes feedback, refine
| Workshops 1 & 2 (n=17) | Workshop 5
1x 90min prototype review
| Workshops 3 & 4 (n=14) | (n=6)

Drug alert co-design — process

Fig. 1 The drug alert co-design process. All co-design workshop participants (n=31) were recruited from the initial brief survey (n=184). Two
preliminary feedback sessions were attended by participants attending an AOD service provider's conference (n=37) and a subset of the co-design
workshop participants (n = 16). Six co-design participants then returned to attend the final ‘prototype review’ consultation (n=©6)

workshop held in September 2021. Unresolved tensions
are presented in our companion paper, Volpe et al. [86].

Participants

Two core groups participated in the co-design process:
(1) Survey respondents (n=184); and (2) workshop par-
ticipants (n=31). Survey respondents were invited to opt
into co-design workshop consultations and to receive
alerts during subsequent implementation and evalua-
tion phases of the larger pilot study described above.
Eligibility to participate was defined by participants’ role
as practitioners or managers in AOD or UC settings.'
Table 1 displays the characteristics of the survey cohort.
Workshop participants were employed across AOD (77%,
n=24), UC (7%, n=2), or both (16%, n=>5)> settings in
major metropolitan cities (Melbourne: 61% and Geelong:
10%, n=22) and regional Victoria (29%, n=9). Many
participants held multiple roles across various organi-
sations and settings, but most workshop participants
identified as practitioners working exclusively in AOD
settings or working in AOD roles within UC settings
(65%, n=20). Only two managers worked exclusively
within UC settings.

! ‘Practitioners’ were defined as people working in roles where they engaged
directly with people who use drugs in AOD treatment, harm reduction, peer
support, outreach services; or people responding to acute drug-related harms
in urgent care settings (e.g. doctors, nurses, paramedics, etc.). ‘Managers’ were
responsible for allocating resources or staffing for programmes, services, or
units in AOD or UC settings.

A third group provided preliminary feedback on alert
prototypes at two feedback sessions held during the ‘cre-
ate’ and ‘test’ phases of the project, comprising i) stake-
holders attending a presentation at an AOD service
providers’ conference (n=37), and ii) a subset of co-
design workshop participants who completed an optional
self-paced, online feedback session (1n=16). Finally, six
co-design workshop attendees returned for the final ‘pro-
totype review’ consultation.

Data analyses

Survey data were collated and cleaned using IBM SPSS 28
(n=225). Cases were screened for contextual validity and
consistency across responses, data completeness, and eli-
gibility. Ineligible (#=10) and blank (z=31) responses
were removed. Categorical data were presented as fre-
quencies (%). Postcodes of workplace location were
organised into discrete categories of ‘remoteness’ accord-
ing to the Australian Bureau of Statistics’ Statistical Geo-
graphic Standard Remoteness Structure [92].

Workshop transcriptions, observations, and interac-
tive data were analysed using SR NVivo 12. Based on an
Iterative Categorisation approach [93], we used a deduc-
tive approach to develop an initial coding framework
based on project research questions, workshop structure

2 Workshop participants employed across ‘both’ settings were generally AOD
practitioners employed within hospital emergency department settings (e.g.
AOD nurses/nurse practitioners, and AOD clinical liaison staff).
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Table 1 Survey respondents’employment type (role) and workplace location by employment setting (sector)

Worker/workplace characteristics Employment setting® Total N (%)
AOD"® only n (%) UCC only n (%) Both AOD & UC n (%)

Employment type (role)

Practitioners (only) 128 (36) 12(7) 422 144 (78)

Managers (only) 31(17) 3(1.5) 0(0) 34(18)

Both practitioner and manager 4(2) 1(0.5) 1(0.5) 6(3)

Total N (%) 163 (88) 16 (9) 527) 184 (100)

Workplace location

Major cities (Melbourne and Geelong) 118 (64) 14 (8) 4(22) 136 (74)

Regional Victoria 45 (24) Q) 5 48 (26)

Total N (%) 163 (88) 16 (9) 7 184 (100)

2 Frequencies reported as a proportion of the whole survey sample (N = 184). PAOD: alcohol and other drugs setting

€UC: urgent care setting

and further developed through inductive, open coding of
the first workshop, fieldnotes, and observations. Refer to
our companion paper for more on the coding framework
[86]. Data were then coded independently but interpre-
tations and conceptualisations were validated across
researchers using triangulation methods [94]. Descrip-
tive analysis involved grouping, regrouping, and review-
ing points made in the workshops under each ‘code’ into
logical thematic headings (objectives, context, audiences,
alert features, content, messaging, design, format, and
information dissemination). These ‘themes’ informed
the basis for drafting and testing of alert prototypes. Key
factors impacting successful alert implementation were
then deductively coded to relevant CFIR constructs and
domains to serve as a guide for informing future drug
alert system design, implementation, and evaluation.

Results

Key findings from the short survey, co-design workshops,
preliminary feedback sessions and prototype review are
summarised in Fig. 2. Rather than using CFIR terminol-
ogy to describe determinants of successful alert imple-
mentation, key concepts (and themes) that emerged
during each phase of the co-design process are presented
in a cohesive narrative under the following headings:

+ Establishing the need and context for drug alerts tar-
geting health and community workers (alert objec-
tives, context, and audiences)

+ Tailoring alerts to health and community worker’
needs (alert features, content, messaging, and design)

+ Notification mechanisms and timing of alerts (alert
format and information dissemination)

« Developing and evaluating alert prototypes

Key findings (summarised in Fig. 2) mapped to each
of the CFIR domains (and constructs) are presented
in Table 2, ordered as they appear in the results narra-
tive below: ‘Outer setting’ (needs and resources, access
to information, contextual factors); Characteristics of
individuals receiving and delivering alert information
(knowledge and beliefs, attributes); Features of the alert
(design, source, adaptability, relative advantage); Alert
implementation (planning, engaging, executing, champi-
ons); and the ‘Inner setting’ of the service/system deliv-
ering alerts (e.g. structural characteristics, networks and
communications).

Establishing the need and context for drug alerts targeting
health and community workers

First, we present quantitative data from the initial survey
to establish this cohort’s perceived need for alerts tar-
geting the health and community workforce (n=184).
Nearly all survey respondents agreed it was important
for timely information about unexpected substances and
emerging drug market trends to be available to workers
(98%, n=179) and managers (94%, n=171). Almost all
survey respondents reported that this information would
be used to inform clinical responses (93%, n=130) but
many also reported inadequate access to timely market
information about changing drug market characteristics
and trends (64%, n=117). Nearly all participants were
interested in receiving notifications/alerts about emerg-
ing drug market trends and/or unexpected adulterants
or high-strength/novel compounds in circulation (96%,
n=177) with most opting into receiving alerts during
implementation and evaluation phases of the larger pilot
study (76%, n=140). Many had recently accessed infor-
mation about drugs trends or seen alerts about suspected
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Drug alert co-design — summary of key findings

EMPATHIZEH DEFINE H IDEATE

CREATE

TEST

Alert audiences

Health & community workers
People who use drugs (PWUD)
Public

Note: Audiences had competing
information needs & drug
market expertise/ literacy.
Consultation with all
stakeholders is required.

Alert objectives
1. Promote knowledge/
awareness of emerging trends
& reported harms (all
audiences);
2. Improve professional
responses (health & community
workers);
3. Facilitate education &
information exchange to help :
a. Engagement with harm
reduction advice (PWUD);
b. Reduce incidence/impact of
drug-related harm (all
audiences)

Note: Building trust/credibility
& reducing stigma were
ancillary alert objectives.

Alert features

Suitable for multiple audiences
Shareable (colleagues. PWUD,
public)

‘Packaged’ information in one place
Accessible: language & diversity
Credible (verified information)
Clear messaging/ strike right tone
Avoid unintended outcomes

Not stigmatising/ condescending
Prompt timing & frequency (as soon

as available; avoiding ‘alert fatigue’)

Information to include
Key information summary
Context of alert

Substance characteristics
Substance effects

Context of sample detected
Risk profiles, warning signs &
symptoms

Recent impact (evidence)
Practical advice for PWUD
(harm reduction)
Professional advice

(clinical management)
Access to more info & support
Relevant caveats

Alert design
Eye-catching/attractive/clear
Prominence of alert/warning
Professional

Uniformity across alerts
(recognisable)

Layout (logical flow of info)

Low cognitive load (easy to read)
Cascading information (clear
headings)

Segmented for audience purposes

Images = important feature

Note: alerts must be available on
multiple platforms/varied detail

Alert format

¢ SMS/email prompt

¢ Summary Flyer (printable)

¢ Detailed Poster (printable)

¢ Website (archive & updates)

Notification mechanisms

*  SMS & email (notification)

* printed/electronic
flyer/detailed poster (clinical
& community settings)

¢ Other (not tested in this
study): dedicated alert app

and social media

Prototype designs
Multiple formats

Multiple points of notification
Multiple access points to further
information (e.g., QR codes &

hyperlinks)

[® =

N
-

———————

Alert scenario

Necessity - should an alert be sent?

In the tested scenario: Yes: 94%

Severity of risk/urgency for alert
High risk: 75%; medium: 19%; low: 6%

Alert acceptability

Prominence of alert was obvious
Alerts were relevant to workforce
needs

Content, design features,
messaging, formats & mechanisms

for dissemination were acceptable

Alert usability

Workers would share alerts with

|4 colleagues, professional networks,
____, and (some) with patients, clients,
PWUD.
—

Note: Dedicated alert app. &
social media were outside scope
for this evaluation but
considered important elements

of an ideal alert system.

Information would be used to
establish relevance of risk; inform
community and clinical practice;
promote responsive and preventive
action (e.g., sharing of harm
reduction and/or clinical

information)

Fig. 2 Summary of co-design findings

market adulterations, high-strength, or novel com-
pounds, but information sources varied (see Table 3).

Early co-design workshop discussions revealed partici-
pants’ perspectives on the relevance of alerts for distribu-
tion to healthcare and community service workers. AOD
practitioners and managers considered themselves con-
duits for sharing information with a range of professional
and community audiences (e.g. colleagues, professional
networks, patients, and clients). They considered alerts
to be important tools for increasing exposure to informa-
tion about emerging market trends and associated drug-
related harms:

...an increase in trend(s of] people presenting in
hospitals with a certain type of overdose or unusual
reactions, [...] they're the things that we need to be
alerted for. [UC manager, #42]

Three key alert objectives were identified by partici-
pants during early co-design consultations:

(1) To promote awareness of market intelligence about
high-strength, novel, or adulterated substances
(perceived threats) and reported harms (adverse

events) among health and community services,
their clients, patients, and the general community;
To improve workforce responses to drug-related
harm (e.g. ensuring optimal planning and resourc-
ing for adequate service provision in clinical and
non-clinical settings; refining clinical assess-
ment and patient management pathways for spe-
cific drugs of concern in UC settings; scaling up
responses to perceived or detected threats);

To facilitate information exchange and education
(across and within clinical and community settings)
about appropriate, evidence-based harm reduction
advice and prevention interventions that can:
Support more informed decision-making about
substance use among people who use drugs (e.g.
encouraging community engagement with harm
reduction behaviours and other preventive actions);
and

Help to reduce the incidence/impact of drug-
related harm in the community more broadly (e.g.
overdose, hospitalisation, or death).

Improving clinical responses was particularly relevant
to UC workers, who frequently discussed the opportunity



Page 8 of 27

(2023) 20:30

Brien et al. Harm Reduction Journal

UONEDIUNWIWOD JO
apouw,/wiojie|d 3|buls e ylm ydeal 0} piey 3¢ Ued pue auli} Jo spolad papuaixe
10} ¥{s9p e Woly Aeme us1jo Jood-swil aie sisuonoeld Ajunwwod pue yiesH
SIX21U0D 3|} N Ul SWIAISAS 1R SS90 Aew A3y | *(S4asN
92IAJ9S/S1UsNed/S1URID ‘sonbes|0D) SBuISS [eUOISSSj0Id SPISINO PUB UIYLIM
UoI1EONPS PUB UO[IPWLOJUI BULIBYS 10} SHNPUOD, SB SIAIDSWIDYL MIIA SISHIOM
(P9SN204 UONDNPRI WBY 10U 31€ SISMIOM JOY SWOS

‘9D1Ape UoIdNPal Wiey Buipiroid 19A0 Wiey 21n2e Jo Juawabeuew [edjul)d 3sio
-11d SI9MIOM D) SWIOS “H'3) $3|0J PUB SI01DSS SSOIDB PUB UILYIIM SSLIBA S|IEIUS SIYL
1eym Jo uondadiad pue wiey buidonpai/bunusasid 1oy sanljigisuodsal Ing suliey
pa1ejai-bnip BupNPaI 01 Pa1IWIWIOD 2. sisuoioeld AJUNWWOD pue yijesH
(019 ‘19112 ‘S3l|1Ude) ‘spusly) saousipne dljgnd pue sbnup asn oym ojdoad 01 buin
-195 [euUOIsSaj0Id SIDIAIDS AUNWWIOD pUe Y1[esy 343 PUOASG PUSIXS S9DUSIPNY

sbnip asn oym a|doad oy buubis buidnpai pup sa21Aias UoHINPal ULIDY

Yum Juawabobua pup Alij1gipaid ‘1sni1 buipjing apnjaul 0S| pinoys SaAl2alqo 1ajy N
(o11gnd % [euoissajoud) Uliey paie|Ri-Hnup Jo 10edul/2oUspidul 92NPSY

(uonoe aAleIUSAId /UON

-dNpai Wiey yum juswsbebus gnad 6:3) Bupjew-uoisidap pauliojul Loddns e
:0} (O11gnd ‘gnAd ‘sleuoissajoid) uoednpa i 3bueydxa UORPWION| €

{(sI9y4oM AUNWILWOD %9 Yijeay) sasuodsai [edjuld aroidwi g

{(s9dud

-Ipne |[e) sudiey pa1iodal i spuall 19y4eul Bulbisaws JO SsoUSIeME S10WOI] |
:pa1abie) pue Jes|d 3q PINOYS S3AIID3(GO 1Y

SP93U UOIBWIOUI pUB ‘2bpajmou/Adesa1l| Bnup ‘Sousuadxe

9SN-9DURISANS 3SISAIP Aj|enba aney saousipne dijgnd pue sbnip asn oym 21doad
(Bpajmouy uondNpas Wley pue 2oualadxa Juswsbeuew

[eD1Ul}D (ADeJa1| Bnup "69) uonewioul 19xew bnip buibiaws buipiebal spasu uon
-BULIOJUI pUB SBPIIMOUY ‘9oUSLRAXS PILIEA SARY SISNIOM ALUNUILIOD PUB Y|esaH
obueyoxe

UOIBULIOJUI A1BSS9DU pue sBNIp 9sn oym s|doad yum oddes pue Ajigipaid
‘1sni1 buipjing 1oy Allunuoddo apiaoid sus)y “(siauonndeld D) sasuodsal [ediuld
2A11239)43 BuLIaAI|ep J0) A1DedeD PUE (SIMIOM JQV) SISWNSUOD/S1usiied/siual|d
Yum A3jigipaid s1oedull uonewsoul 131ewd Brnip Buibiawa JO 9bPaMOUy PaUWIT
Buoils S| su3je puall brnup pue 2durISgNS-31BUls 3SU-YbIYy BulAldda1 J0) a1IsaQ
(3]G/_YLISAUN JO 3|CBI[24UN USLO PUE S3DINOS

A1BPU0D3S YBNOIY1 PISSIIIE AJUSIIND UOITBULIOJUI) UOIIPULIOJUI 193%/ewW Bnp
Aj2WI1 01 $$922E Pawl| 1odas SIDHIOM ALUNWILIOD pue yijeay Auew ing ‘9o13oeid
ANUNWWOd pue [ea1ul)d Buiuioyul 1oy Juenodudl si 9ousbi||91ul 19xieW bnig

SaINQLIE JSYIO
9dUaLadXxa pue abpajmouy
SapniIIe pue syaleg
LSIDUSIPNE LBy

S9A1I3(CO 1Y

Su9e

Bnip 1o} 1x91U0D Japeoig
SPO3U S2IOPIOM

uonejuswaldul

113]e |NJSS30ONS DUSN|JUI [|IM
1By} (S9DUSIPNE 1J9|8) UONPULIOJUI
1i3|e BulaAlsp pue BulAledal
a|doad Jo sonsusdeIeYd ADY

su3je Jo ol
-elURWIA|dWI [NJSS2INS dUSN YUl
(1M 1Y) S101DB) [ENIXDIUOD Ao
pUE SISA[eUR-SPI3U WOJ) SNSY

uonDLZIUDBIO YIIM UODIYIUSPI [DNPIAIPUI
‘abupy> Jo 2bDIS [pNpIAIpUL AODDLS-jaS SUOI]
-DNJDAS dA1IDWLIOJ 3ININJ 10J PAPUAILLOI3] INQq
‘DIDp APN1s WO 2]qDUILIDX3 10U SI2NIISUOD Hi4D
(s21Ngl1e ‘s§3112q pue 2BPIIMOUY) UOIUIA
-191Ul 81 BulISAIISP puUe BUIAISD3I SlenpIAIpU|

SaAlIUaIUY % Sadjj0d

[DUIRIXT “21nssaid 1234 ‘Wisjubjodowso?) :suop
-DNDAS BAIIDULIO) 2ININY 10§ PIPUALULIOIAI INQ
‘DIDP APN1S WOL 3|qDUILIDXD JOU SIINIISUOI YJ4D)
(S1010B§ [BNIXSIUOD ‘UONRULIOJU]

0} SS9 'S92UN0S3I puUe SPaau) BUINSS J9INO

sbuipul A3y

s1on135U0d ubisap-0)

uondudsaq

(s39n435U0D) Uurewoq Y14d

(surewop (4D 01uo paddew sbuipuy ubissp-02) ubisap 1aje bnip 81NNy 10j dUePINY T djqeL



Page 9 of 27

(2023) 20:30

Brien et al. Harm Reduction Journal

,sbnip Jo ssausnoiabuep, ayl INoge 3joqiadAy ueas

-4l Ajjenusiod pue ‘ewibis JuslISApeUl SoNpai 01 djay os|e Aew Asy) ‘A|peoiq
20| "UonIe SAIsuodsal/abueyd INoIABYSQ [enpIAIpUl 9beINODUS ‘uondadiad

3S1 910Wo1d 01 UOPULIOJUI PISEG-3DUDPIAS ‘D|qIPaId BULIBYS PUB SUOI1BSISAUOD
Bundwoud ‘susned pue siusid yum uoddes pue 1snil Buip|ing 1oj 5|001 9|gen|eA
34 S13JY 'SOBUNISS AJUNWILWIOD PUB YB3y SSOIOR PUB UIYIM UOIeIIUNWWIOD (g
-I|24 PUB 1USIDYS SI0W 31e11[128) pUe S1a/ew Bnup [e20] Inoge suodai [eiopdsue
Aj1iaA 01 djay pue uolleudiojul 193iew bnip buibisawa 03 21Nsodxa 95eaIdul SUR|Y
9DIAPE PUB SUOEPUSWWODa) ‘Buibes

-S9W ‘1U2IUOD JUBAR|24 A|[BUOIIBN1IS PUE A][BNIXS1UOD 2INSUD 01 paidepe ag 1snul
H3le yoe3 ‘(21gnd ‘sbnip asn oym ajdoad ‘siaxiom) sadualpne 3|dijnw 1oy paiojie|
(s9dualpne a|di|Nw 03 9dUeAd|R!

pue A1|iN J0j pa1USWHas uoeuLIojul ‘do) 9yl 1 UONBULIOJUI A3 Y1IM UOIRWIOUI
Buipedsed /sbuipeay ajgeuoiide Jea)d ‘peal 01 Ases) uonew.ojul yonoiyy bul

-133|Y Uaym palinbai peo| aAIIUBOD 3sIWUIW O3 A|[eD160] MO} PINOYS INOAET]
papIoAe 3q p|Noys bulpueiq pue sobo)

A1BSS233UUN *(SUBISIP [PULIO}-SS3| INOAR) ABW SBNIP 9sn oym 3|doad Jo saduaipne
o1ignd Inq) A1jigIpa1d 01 puR)| SUBISIP ,[BUOISSRJOld, "UOIIDE PUE UONEILIIUSPI L3je
910woid si01ed1pul A1IaASS Jusulwoid pue ubissp/bulpuelq Jo Auudioyun ;1se
ue A|SnoIAgo, pue ajgesiubodal ‘jeuoissajold ‘buiggelb-uonuaiie ag pinoys ubisag
(S9WODINO DNAsI|ER4UN JO/PUB INOIABYS]

Buryaas-bnip bunowoid Hsu buisijeuonesuss ‘sbnip asn oym sjdoad buisnewbis
'£°9) SOUI0DINO PapuUAIUIUN PIOAY “(BuisiewbiS 10 ‘BuipusIsapUOD DljogiadAy
/P3SI[BUOIIBSUDS 10U) 2U01 3yDL 9y3 LIS, pue ‘buibebus 1ea|d aq 1snw buibessapy
(spunolib

-2eq [BANYND PUE ‘UOIEINPS ‘SaIH|Ige dAIIUDOD pue [edisAyd ‘“ADeill] SIsAIp

YUM S9IIUNWILIOD JSPISUOD) S3OUSIPNE [[e 01 9|qISsadde 9 PINoys sbenbueT
(s9duaipne

Buowe abpajmouy| Jo AYdielaly BUILLINSSE 10 UOIBWIONI BUIP|OYYIIM PIOAR)
1US1UOD/UOIBWIOJU [BDIAIID JO UOISN|DUI 9AISUSYDIAWOD ING UOITRUIOUI 3SIDUOD)
uon

-ewlioyul Laje bunaidiaruisiw/buiie|suesy/buisodindas 1o0j pasu asiwiuIwW O3 (549
S{IoM AJUNWIWOD puUe Y1jesy 10U 3Je oym sbuilias pue sadualpne a|dinw yim
Bulleys 10} a|geuns suaje pabexded, £9) builes [epuoissajoid e apISINO S|qeaieys
1Slwiee Jeadde Jou 1snw

sepuaby ‘pliom uonigiyold e ur sbnip Jo ssausnolsbuep, 3yl INoge d1oIdYJ 10w
-01d 1eY] S21I0YINE JO BUSNIISIP U S193%Jew BnIp JIUIBUAD JO Bulpuelsiapun
pauWl| yum siapiroid a1edyyjeay Jo [ednndads og Aew sbnip asn oym ajdoad
SUOIIDE PIPUSWIWODRI YlIMm Jusuabebus

91e1l|10B) 01 S1I3[R 9NSS| 0} AIOYINE 3|qIPID 2ABY PUE PaISNI] 3G 1SNU 92IN0S
149]e 9y "3|qPIR|3) PUB D11SI[E3) (PRSEG-9DUSPIAS) 3|GIPaJd 9 PINOYS UOIBWIO|

SU3|e JO 9beurApY
Aljigerdepy

SI9P|OY LIS O} 9DURAS|DY
1N0Ae| ‘auU0}
/buibessawi/buiwel) 1y
-U0D ‘sain3eay :ubisap 13|y
(GSIIe]

-paid) 32IN0S UOIIRULIOJ|

uoleIudUW
-3)dwi |NySSINS 3dUBN|UI [[IM
1ey3 1aje BnIp 3y} JO s2in1edy) A

Ajpnb pup yibuais
0UBPINT ‘AujIqoipl HAixadwo) 150D suoip
-N{DA3 A1IDULIOJ 3ININJ J0f PapUAILIOID] INQ

‘DIDp APN1S WIOLJ 3jQDUILIDXS 10U S12NJISUOD Y|4
(aberueApe aAne|2I ‘AljIgeidepe
'92In0s ‘UBISIP) SD1IS1ID1DBIBYD UOIIUIAIDIU|

sbuipul A3y

$12NJ43sU0d ubisap-0d)

uondudsaq

(s39n43su0d) urewoq Yl4d

(panunuod) g ajqey



Page 10 of 27

(2023) 20:30

Brien et al. Harm Reduction Journal

[88] ‘| 19 Japoiydswieq Ul pauljino

4B S}ONJISUOD PUE SUIBWOP Y|4 JO 1SI| SAIISNEYXD 3Y | Blep ApNis uBISSP-0 S} WO S|GRUILUEXS SI19M SIINJISUOD Y|4 ||B JON “SAIIRIRU S} NS Sy} Ul pa1Iodas 319m A3U3 J9pIo 9Y3 Ul pajuasaid die sulewop Yi4D YL

(s2119nd pue ‘sbnip asn oym 3|doad ‘sISyIom AJUNWIWOd pue y3jeay ‘6°3) UoeWIoU SS1 Bnip S1eUlWSSSIP pue S3S[e 9A19331 oym 3|doad 219M IX3IUO0D SIY} U] SdUBIPNe LSY ,

UOIeWIOJUI 1I3[e AJLIDA

pue a1e|nbUeL] 01 $92IN0S UOIPULIOJUI 3|d11NW JO SYIOMISU SIIND3I SWS1SAS L9y
(W1SAS 1I3Je 3Y1 PUOASQ) SBUNISS ALUNUIWIOD PUB SUOIIRSIUBDIO ‘SYI0MIDU
SSOIDR PUB UIYIM MO|} UOIIPULIOJUI 91R1|1DB) 01 $955920.d JaPISUOD 1SN SWD1SAS
SHIOMIDU UILYLM pUE SSOIDe Bulieys uoneullojul paroidwi 1ioddns o3

djay Aew sua|y “(3|geleA Alybiy aie $921A19S AOUSBISWS JO JUSWSDIONUD ME| [BIO|
pUE $321A195 JOV U99M1DQ SWISAS UOIBIIUNWWIOD 9de|d3Iom "6°3) aouabi||a1ul
193JewW BnIp BUEDIUNWWOD J0§ $21NPa30Id PUE SWS1SAS BuliPyS-UOIIBUIOJUI P!
-1eA 9ABY SUOIIESIUBDIO PUB SYIOMIDU [eUOISSJ0Id DDIAIDS ALUNWIWIOD pue YijeaH
suon

-BJY110U/592In0531 3|d 3N ybnoiyy bupial|y Joj pasu Y3 SIWIUIL 0} 92IN0S o
-ewiojul 9|buls e Ag paleulwassip pue pabeuew A|jeusd 9q pjnoys UoNeULIOjU|

SbueydX3 UOIIEUWLIOUI

JUSIDLYD 210U PUB SHIOMISU UO[RDIUNWILIOD 31e}|1D8) Aew suoiduwieyd, sy
92IN0S 19|e 3yl

u11snJ1 pjing o3 (AHunwwod pue ‘suoiesiuebio poddns Jaad ‘sjeuoissajold ad1AIDS
AUNWWOD pue Yijeay H9) sIspoysyeIs A3y Yim }Nsuod pinoys WaisAs 1s|e ay |
UONPWIOJUI 1I3]e JO 92IN0S IN0ge Aduaiedsuel) pue ‘sIspjoyayeis A3 JO Juaw
-obebus ‘UoNPWIOJUI S|qRYLISA PISEG-3DUSPIAS ‘Bulbessau 9|geIe|as PUR JURAS|SI
‘Bulpuelq 3|qe||a4 pUe JUISISUOD UM Pays||geIsa 4 UeD SU1SAS 143|e Ul 1sni|
paiinbal uonewloul

4O [9A3] pue 3dA1 ay3 03Ul 3dO UBD S[ENPIAIPUI OS S3DUIPNE JUBISHIP 4O} 9DUBAS|R)
JO S2110631eD 01Ul UONPULIONUI JUSWDSS PINOYS PUR SWS1SAS 14s[e 01 1oun(pe [ed
-3142 4. (S9AIYDIR/S31101IS0daI 1SR SUI|UO DJWRUAP ‘pabeueul A|[eiiuad) SMSOIM
,2nbiiey 1s|e, asiuiuiw 01 djay pue sasuodsal 3dwoid a1eyjide) ‘Aousbin [euone
-n1Is 3YOIYDOIY Ued (SWS1SAS UOIIEDYIIOU PaIaIY) SI0IRDIPUL AYISASS XS JUSUILIOI]
uonewojul 13/ew bnip bul

-BIaWa [eD[1112-9WI3 JO UOIIRUIWISSSIP pue uofedlgnd Aeap 10U PINOYS $3553301d
"3|qe|IBAR S3W0DS( UONPULIOUI SB UOOS Se JUS 99 p|noys s1aje pue ‘(buiusddey
JUAS U JO SY23M 7 UIYIM PaNSS| A|[eapl) JURAS|SA pue A[DWll 3 ISNW SHRJY

1I9Je 941 yum abebua 1ybiul aUoaWos a1aym syulod ||e 1e uonew

-104U] J3Y1INny 03 S22 3PIA0Id PINOYS doo] UONDULIOJUI PISOJD Y “3|ge|I_AR USUM
UOI1PULIOJUI [ENIXS1UOD ‘P3|IRISP SI0W 0} SS92IB SPN|dUl PINOYS S1PULIO) LIS |
(SOLIPUIDS JURIRYIP 10§ pasIdjaid ale Sjewoy

D1u013|e 19 Jaded [Paxd0|q 9 UBD SJUSWYDRIIE YLIM S|IBWS %|NQ ‘UOPULIOUI
pa1Wl| sey SIS '69) sdnoib Jap|joyaxes Jua1ayip JO abuel e 01 JueAs|al swioje|d
uo susje buipiroid 1oy $31631L11S UOIIEDIUNUWIWIOD PROIG JSPISUOD pue ulojeld
oea JO SUOIIRIIWI| [eD1UYD3] JIPISUOD PINOYS SWDISAS "SUOedyou 1aje BUIAIda)
10} 5|001 paliajaid aie eipaw [e1D0S pue suoiedlidde suoyd 1ews ‘SNS ‘|iew3
(s|ewarew ajgeiund pue djuo.}

-D3|9) S1BWLIO) SNOLEA Ul pue swiojie|d ojdiinul Uo Pa1euIWSSSIP 94 1SNW S1ISJY

SHIOMIDU UOIBDIUNUILIOD
(2IN1ona3s pabeuew
AJ|eJ1uad ‘9|buls) 924n0S 13|y

suoidweyd 1)y

WID1SAS 19|e Ul 1SN
uoneyNSUOD

Aousnbaly pue bulwi]
suisiueyoawl
UONPUIWSSSIP/1BULIO) 9]y

uon
-eJUsWS|dWI [NYSS9DINS SdUSN|JUI

(1M JBY1 SLISJe BULIDAIIDP W1SAS
/3DIAIDS Y1 JO SDNISLIIDRIRYD A

uonejuswaldul
[NJSSSIINS IDUSN|JUI [[IM JBYY UOI}
-BUILISSSIP 13| JO SaIN1ed) A3y

21151421001y [DINIINIIS {(UOHD)

-UaWia|dw] 10 SSaUIPDaI ‘s321N0531 3|QDIDAD “dIys
-19ppaj b'3) 210> UOHDIUWIA|AW] 221N} ND) SUOI
-DNDAS BAIIDULIO) 3ININY 10§ PAPUALULIOIAI INQ
‘DIDP APN1S WIOL 3qDUILIDXD 10U SIINIISUOI Y[4D)
(SUOIIEDIUNUWILIOD PUB SYIOM

-12U ‘SDISHSIDRIRYD [RINIDNIIS) BUINSS JaUU|

bunonipra

» buioayay ‘diysiappaT [buiiniaxg :suononipAd
3AIIDULIOJ 21N3NY 10J PAPUWILLIOI3I INQ ‘DIDP
Apnis woly ajqDUiWIDX2 10U SIONIISUOD Y4
(suoidwieyd ‘bunnNdaxs

‘Buibebus ‘Buiuue|d) uoneiuswaldull JO $532014

sbuipuld A3y

s3on43su0d ubisap-0)

uondudsaq

(s3n13su0d) urewod Hi4d

(panunuod)  9jqey



Brien et al. Harm Reduction Journal (2023) 20:30

Page 11 of 27

Table 3 Survey respondents'reported source of recently accessed drug market information

Information source?

Drug market information

General drug trends data n (%) Drug alerts/
unexpected market

changes n (%)

Clients/patients

Professional networks (conversations with colleagues/internal workplace com-

munications)

AOD agencies (responsible for information dissemination)
Harm reduction/peer organisations

Drug institutes (research organisations)
Health/government agencies

Media

Other

Total N

103 (74) 37.33)
102 (73) 72 (65)
84 (60) 63 (57)
75 (54) 44 (40)
56 (40) 21(19)
38(27) 36 (32)
29 (21) 24(22)
10(7) 6 (5)
139 11

@ Participants could select multiple options

Data presented for participants who had recently access drug market information or seen high-risk single-substance alerts (in the last 12 months)

alerts offered in terms of maximising patient and com-
munity safety:

I think that it would be good just to have [...] para-
medics and the other healthcare workers knowing
what [emerging trends] are, what their reactions
are. What the modalities to treat them are. Just so
people can be prepared. [...] it’s best practice for the
patient if we know what we’re doing ahead of time.
[UC manager, #42].

AOD and UC workers discussed how alerts could facil-
itate more efficient and reliable communication within
and across healthcare and community workplace settings.
Several practitioners —particularly those in regional set-
tings— noted limited awareness of novel or high-strength
drugs in circulation until after adverse events occurred
locally. Challenges associated with verifying information
about drug markets were discussed, with many workers
noting they often rely on anecdotal reports from clients,
patients, or colleagues, and must make ad hoc decisions
about information reliability. In some settings, formal
or informal workplace communications about market
trends were common, but direct communication lines
between AOD services and local law enforcement or
emergency healthcare services varied. As one AOD prac-
titioner noted:

...we have two sources. One from [accident and
emergency departments] [...] they can’t tell us what'’s
in the substance, all they can tell us is this is hap-
pening [...]. The other one that we pass on is client
information, of course around ODs but also around
other substances that may or may not be what
they’re supposed to be [...] a lot of the information

we get from clients that we pass on, sometimes we
find is very valuable yet other times, it may not be
as valuable [...]. We think it’s better to tell clients if
we do hear of particular substances being sold that
aren’t good |[...] clients usually know about trends
before we do, so yeah. [AOD practitioner, #65]

Importantly, some AOD workers—especially less expe-
rienced workers, or those not working in harm reduction
roles—expressed concern that their limited knowledge
of novel substances and emerging market trends and
related harms impacted their credibility when discussing
substance use with clients and patients who use drugs.
Reliable and practical alert systems were considered
valuable for building trust and rapport with clients and
patients who may be sceptical about healthcare provid-
ers’ knowledge of dynamically changing drug markets.
AQOD practitioners and managers discussed the value of
alerts as useful prompts for conversations about credible,
evidence-based harm reduction information within clini-
cal and community settings.

Participants also reflected on the value of alerts as use-
ful prompts for sharing reliable and evidence-based infor-
mation across and within their professional networks.
Specifically, AOD and UC workers described alerts as
tools that could provide time-poor workers with reliable
resources to have ‘on hand’ to refer back to as needed. It
was inferred that alerts may even help to reduce inadvert-
ent stigma, and general hyperbole about the ‘dangerous-
ness of drugs’ that can impact consumers’ engagement
with harm reduction information and advice—especially
risk information delivered by healthcare providers and
other ‘authorities’
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Alert audiences

A point that repeatedly emerged as important to partici-
pants was that alerts must be suitable for dissemination
beyond the health or community service setting—they
wanted alerts that were ready for immediate on-sharing
directly with people who use drugs. AOD workers did
not want to withhold critical information from audiences
who may benefit:

a lot of the content that we're talking about is aimed
at us as a workforce, which I think is huge and it’s
really important, but I don’t know why but naturally
my mind continues to go back to the consumer and
getting those alerts directly to the consumer. [AOD
manager, #25]

For AOD practitioners especially, it was almost impos-
sible to separate alerts for health and community services
from public alerts that target people who use drugs in the
community, and it was critical for alert information to be
packaged in a way that could be shared directly with peo-
ple who use drugs as soon as possible. For UC workers,
‘reducing harm’ generally meant more effective clinical
responses to maximise patient safety, but their support
for sharing alerts beyond the clinical setting was clear:

It would be really nice to get an alert sent to the
community, to the people at the front face, rather
than us having an alert as clinicians and managing
the after-effects of what's happened |[...] to reach the
people that it absolutely affects [UC manager #47].

Participants recommended that drug alerts should be
packaged into formats relevant for sharing directly with
all audiences (communities of people who use drugs,
their friends, families, carers, and the wider community).
Time-poor practitioners were not interested in repur-
posing or translating alerts into shareable information,
and were worried about the risk of diluting, omitting, or
misinterpreting critical information. They wanted ‘pack-
aged’ information to avoid reproducing information into
appropriate formats for different audiences. One AOD
manager recommended that alert systems ‘spoon feed
people [and] make it easy for [us] to be able to share this
information’ [AOD manager, #57].

Tailoring alerts to health and community workers’ needs
Participants discussed at length their own information
needs and the perceived needs of communities they work
with regarding content to include, appropriate messag-
ing, design features, and preferred formats for alert noti-
fication and information sharing (dissemination).
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Content

During the co-design workshop discussions, it became
clear that alert systems should not assume a hierarchy
of knowledge or information needs across or within rel-
evant stakeholder groups. Participants were adamant
that information must not be withheld from any potential
audiences, and repeatedly prioritised the need for alerts
that offer clear, contextual information relevant to all
audience groups. Across several workshops, participants
identified ‘critical information’ to include in all alerts to
provide important context to promote engagement with
alert information and advice. A comprehensive summary
of the content that co-design workshops deemed neces-
sary for inclusion is provided in Table 4.

Based on rich discussions about what must be included
to satisfy audience needs, we segmented alert informa-
tion under four headings based on utility and purpose,
rather than separate alerts for different audience groups.
Specifically, we developed four categories of information
for inclusion: (1) Key contextual information about iden-
tified substance/s; (2) Clinical management recommenda-
tions; (3) Practical harm reduction advice; and (4) Further
information and support.

Key contextual information about identified
substance/s: Co-design workshop participants identified
‘must have’ content critical for providing situational con-
text about identified substances and the context of the
alert itself (refer to Table 4 for key findings about alert
content). Including this high-level detail was deemed
to build trust in the credibility of information provided.
Workshop participants noted that transparency about
the source of information (e.g. police, hospital, govern-
ment) and quantifiable evidence for impact and local
harms (e.g. adverse events, hospitalisations, or deaths)
were important for promoting the perception of relat-
able risk/threat and engagement with recommendations/
advice.

One notable feature that was repeatedly discussed
was the inclusion of images of tested samples (where
available) to support the identification of potentially
harmful substances in the community. Experienced
harm reduction workers also noted the importance of
including caveats about the inevitable variation in drug
potency and form in unregulated markets alongside
image descriptions. It became apparent to us during
prototype design that some ‘critical information’ may
not always be available in all situations, and we note
that information included will vary on a case-by-case
basis. Members of the research advisory group also
noted that care should be taken to avoid the inclusion
of information that could identify individual cases/
events particularly in regional setting (e.g. noting spe-
cifics about hospital presentations).
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Table 4 Critical information participants required for drug alerts (alert content)

Content elements Information to include

Key findings

Key contextual information about substance/s and harm/s?

Alert date

Date of sample/case
Location of sample/case
Data/information source

Context of alert

Substance characteristics Substance class

Must not identify individual cases
Data/information source is critical for establishing
credibility of alert information and alert source and
relevance

Common routes of administration, forms, dose

Alternative drug names

Substance effects
Undesired experiential effects

Context of sample detected Form (including images)

Details of drug information and analysis

‘Sold as' (if known)

Fillers/adulterants (if known)
Risk profiles

At-risk populations

Common experiential effects (desired)

Undesired effects generally considered important by
all participants, while desired effects were not consid-
ered relevant among UC workers

Images are important, wherever possible

Caveats should be provided about the inevitable vari-
ability of substance form/appearance in unregulated
drug markets

Warning signs and symptoms of toxicity

Experiential effects that might indicate danger

Signs and symptoms of toxicity

Recent impacts (evidence of harm) Known harms (general)

Quantifiable evidence of harm (e.g. hospitalisations,

mortality)

Must be relatable and realistic
Must not identify individual cases
Builds credibility of the alert

Other credible and relevant reports of harm

Clinical management recommendations

Harm reduction advice

Characteristics of clinical presentations

Potential drug interactions

Best practice treatment pathways

Complex or unigue medical management strategies
Post-acute care/discharge recommendations

Universal harm reduction advice
Substance-specific harm reduction advice
Recommended preventative actions

Support assessment of presentations/ identification of
differential diagnoses

Experience from other clinical settings/ jurisdictions
should be shared, where relevant

Must be relevant to substance of concern
Advice must be relevant, relatable, and achievable for
lay people experiencing/witnessing adverse events

How to recognise harm, respond and get help

Access to further information and services

Substance-specific information (all audiences)
AOD support helplines (people who use drugs)
Clinical advisory services (practitioners)
Archive of alert history and related information

Links to online information

Context about services offered should be provided
Services listed must be aware of alerts to ensure readi-
ness to respond

QR codes or hyperlinks are useful

2 All the information included under each subheading may not be available in all situations, or it may be inappropriate to publish information that can identify
individual cases (particularly in regional settings), but all categories and segments of information should be included in detail, where possible

Information included will vary on a case-by-case basis, and the level of detail to include will depend on the alert format (e.g. SMS prompt should include highest-level
contextual information, substance class, and access to further information via direct links; the summary flyer should include simple, actionable headings, with some
context—substance information, recent impacts, etc.—and basic harm reduction advice with access to further information (QR codes/links); while the detailed poster

should include all information available with QR codes and links to website

‘Clinical management recommendations’ were not only
relevant to practitioners and managers working in clini-
cal settings. It was noted that this information was useful
for promoting health literacy within the community and
ensuring accessibility of information for all audiences.
One UC manager noted ‘I think the [clinical] informa-
tion should be available to consumers and [...] they can
use it if they want to use it. I don'’t think clinicians should
have any more information than consumers in regards

to information around choices that they may make’ [UC
manager, #42].

‘Harm reduction advice’ was also considered by work-
shop participants to be universally relevant to all pro-
fessional and community audiences, regardless of their
professional role or experience. One practitioner noted
that ‘making it as easy as possible to have those [harm
reduction] conversations [...] means it’s probably more
likely to happen’ [AOD practitioner, #61]. A key con-
cern was that harm reduction messaging must not be
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‘too generic’ or too focused on severe but unlikely con-
sequences (i.e. mortality). Discussions about the inclu-
sion of harm reduction advice that offers practical and
achievable solutions should be specific to the substance
of concern, and should address the needs and preferences
of communities at greatest risk of experiencing harm,
to support the prevention of adverse events in the first
place:

...we’re not actually saying what can you actually do
to be safe in the instance that these substances are
out there [...]. [Some alerts focus on] overdose as a
major risk but not necessarily other types of harm
reduction advice - how to look after your friends and
changing different habits to kind of avoid overdose in
the first place. [AOD practitioner, #61]

‘Further information and support: Practitioners and
managers noted the importance of avoiding assump-
tions about audience expertise or information needs and
empowering audiences to seek out more information if
desired. Links to further information and support ser-
vices were important inclusions but deemed most useful
if context about the relevance of the support service is
provided. Several AOD workers noted that any services
listed should be adequately briefed about emerging con-
cerns so they are equipped to respond to alert-related
enquiries.

Message framing and narrative

Throughout the workshops, participants expressed
desires for alerts with consistent messaging that strikes
a balance between a sufficient focus on relatable evi-
dence of harm, while avoiding sensationalising serious
but unlikely harms and scaremongering hyperbole about
the ‘dangerousness of drugs’ or promoting unlikely con-
sequences of use and/or recommending unachievable
outcomes/actions that could jeopardise engagement with
alerts and credibility of the information provider. In sum-
mary, participants wanted messaging that provides prac-
ticable, relatable, and relevant action-based directives,
rather than tokenistic or generic advice. It was impor-
tant to practitioners and managers that language should
be clear and not overly medicalised, using simple narra-
tives that are easy to follow and do not require complex
interpretation.

Design considerations

In early co-design sessions, participants reviewed the
positive and negative features of previously issued alerts
to inform design elements for the current study. In sum-
mary, participants wanted immediately recognisable,
‘attention-grabbing’ alerts, with uniformity of design and
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‘professional’ branding. Participants noted that designs
should be equally engaging for audiences beyond health-
care and community service settings, who may have dif-
ferent alert design preferences. Workers preferred clear
headings and a logical flow of information that directed
the eye to relevant content. ‘Executive summaries’ and
actionable headings were considered important to help
workers scan for the relevance of information and quickly
decide about resulting actions (e.g. accessing more infor-
mation, or information-sharing with others).

We established from discussions that the layout should
flow logically, with effective use of white space and
actionable headings to draw the eye to important infor-
mation and reduce cognitive load. ‘Cascading informa-
tion’ (core information at the top) segmented under
headings helped participants navigate directly to the
information most relevant to them. Unnecessary logos
and excessive branding were thought to overpower
important messages, and participants noted these should
be avoided. Discussions repeatedly raised the importance
of accessibility considerations to ensure inclusivity for
communities with diverse literacy, physical and cognitive
abilities, education, and cultural backgrounds.

Although the focus of this study was alerts for health
and community service workers, workshop partici-
pants strongly and repeatedly asserted the importance
of engaging people with lived/living experience in
the design and dissemination of drug alerts. At all co-
design workshops, discussions included the importance
of including perspectives from people with lived- and
living-experience of drug use to ensure messaging and
design were relevant to them. As one AOD practitioner
noted, ‘[peer input] will actually help you to analyse the
message you're doing’ [AOD practitioner, #112].

Notification mechanisms (alert format and dissemination)
Prior to co-design workshops, survey respondents had
identified preferred formats for alert notifications that
informed what notification mechanisms were discussed
at the workshops. Email was overwhelmingly the most
popular mechanism identified for information dissemi-
nation (90%, n=159), followed by dedicated smartphone
‘drug alert’ applications (48%, n=85); short text mes-
saging service (SMS: 40%, n="71), internal workplace
communications (31%, n=>55), and social media (24%,
n=42). Developing a dedicated drug alert application
and testing widespread social media communications
were beyond the scope and capacity of the current study,
but their value was discussed at the co-design workshops,
and participants noted that having a website repository
of historical alerts was a critical feature for future alert
systems design.
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Co-design workshop participants weighed up the ben-
efits and limitations of different platforms for receiving
alert notifications. Of the formats feasible for develop-
ment during the current study, SMS and email were con-
sidered the most practical methods for receiving alert
notifications about emerging market trends, and unex-
pected substances in circulation. It was noted that alerts
issued from a single, reliable information source can be
flagged as priority reading by time-poor professionals,
who can easily recognise the source of information and
use these methods as prompts to engage with other for-
mats for more information:

if I knew that the source was coming from drugalerts.
com Id look at it, because it’s relevant. [AOD practi-
tioner, #112].

The value of SMS in addition to email notifications
was highlighted. Participants noted a brief text message
to their mobile phone can reach workers almost imme-
diately, regardless of their location (i.e. when away from
their desk). However, SMS are generally limited to 160
characters. Participants discussed the utility of having a
text message that can easily be on-shared even though
the information included would be limited. Notably,
SMS prompts were described by participants as useful
for prompting engagement with other alert formats (e.g.
email, flyers, websites), and forwarding information to
clients/patients—especially those who are not actively
engaged with services or have limited access to email/
Internet:

a sentence or two that could be copy/pasted into a
text message would be really useful ...not everyone
has a smartphone [to] click a PDF [electronic alert
poster] and follow through the links... [AOD practi-
tioner, #46]

While emails provide more comprehensive informa-
tion and context than text messages, AOD and UC work-
ers noted that their work regularly takes them away
from the desk for extended periods, and returning to an
inundated inbox can be overwhelming and important
information can be missed if the title is not clear and rec-
ognisable. Several participants noted a barrier to email
notifications: large organisations often block bulk emails
sent with attachments. Including relevant summaries in-
text with hyperlinks to access electronic/printable docu-
ment formats (PDFs) may be preferred over attaching
documents to alert notifications.

We're just constantly bombarded with emails, and if
it was an alert [only] by email it would definitely get
missed. I think Id really struggle with that, but if it
was that SMS or app based, then that’s going to be
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something that I've got access to, like I'm on the road
all the time but I've got access to my phone and I can
see that very quickly and then recognise whether I
need to then forward that on or pass that informa-
tion onto the clients. [Regional AOD practitioner,
#159]

Regardless of preferred notification mechanisms, work-
ers wanted alerts to be available on multiple platforms
and in various formats for different purposes and audi-
ence groups:

We've got different target audiences that we deal
with and so I can see that SMS is perfect for some
[...] but in my workspace, I would like the PDF
[detailed alert]. Id like a detailed one for my benefit
but then a summary one that I can then distribute to
[emergency first responders] that work with me |[...]
and if it’s relevant, send that information on to our
medical director to say, here you go, do we want to
put this out to [the entire organisation]. [UC man-
ager #42]

Print versus online materials

Despite the obvious benefits of digital communications
for rapid notification and easy dissemination, printed
materials (e.g. posters/flyers) were important for shar-
ing information within health services and distributing
information more broadly with patients or clients. For
example, participants noted that printed materials can
be displayed offline in a range of clinical and community
settings (e.g. public notice boards); used as prompts in
face-to-face conversations; and provide a quick reference
point to refer back to when needed. For one participant
printed information was ‘important [so] that we can give
it out to clients that we are unable to give digital things
to’ [AOD practitioner #7]. But on the other hand, printed
materials may not be useful to others:

Id be more likely to forward an alert via SMS to a
client I was worried about than I would be to hand
them a bit of paper, probably [...] I can send that
alert to them and I can follow it through with a
phone call [...] a higher percentage of clients I work
with don’t have great literacy, so written informa-
tion for them is not going [to be ideal] [AOD practi-
tioner, #22]

Participants did not consider websites particularly
useful mechanisms for alert notifications, but it became
clear that a centrally managed, online repository of alerts
is a necessary requirement for accessing alert archives
‘rather than having to go back through an unwieldy email
inbox’ [AOD manager, #61]. Participants noted that
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websites were ideal for hosting the highest level of infor-
mation, and pages could be segmented into categories of
relevance for different audiences so individuals can opt-
in to the type and level of information they require:

in my mind I imagine an email that says dangerous
drug alert [...] and then it prompts people to go to
the website where there's more information. [AOD
manager, #57]

...once they click onto the website there’ll be specific
information for consumers, specific information for
health professionals and they can get more informa-
tion if they want. [AOD practitioner, #95].

Timing of alerts

During the initial brief survey, respondents were asked
about appropriate time delays when issuing alerts. Most
survey respondents (89%, n=159) considered 2 weeks
or less an acceptable delay for alerts about high-strength,
novel, or adulterated substances in circulation, and many
wanted alerts issued as soon as the information was avail-
able (77%, n=137). While workshop participants con-
firmed a need for immediate information, it was noted
that processes to publish alerts in multiple formats
should not delay rapid dissemination of time-critical
information. Participants also raised concerns that alerts
issued too frequently could dilute ‘urgency’ of important
information and lead to disengagement from alert sys-
tems altogether. We noted an important tension between
‘gatekeeping’ important information while maintaining
audience engagement and minimising ‘alert fatigue’ (dis-
engagement due to information overload or too many
alerts sent too frequently).

Developing and evaluating alert prototypes

Based on the co-design workshop discussions, we drafted
three initial prototypes for a hypothetical alert scenario
derived from an actual alert issued in another jurisdiction
to ensure the authenticity of the information presented
[95]. Prototypes for an SMS prompt and email notifica-
tion were developed. These provided summaries of alert
information to elicit engagement with more detailed alert
information (presented as an electronic PDF/poster that
could be downloaded and printed).

Preliminary feedback

The SMS/email prompts and detailed alert poster were
presented to stakeholders attending the two preliminary
feedback sessions who participated in polls and discus-
sions about the utility and design of each of the drafted
alert prototypes (n=>53). Feedback provided implied that
the email/SMS prompts were easily identifiable as alert
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information to elicit further action. When polled, the
majority of stakeholders agreed that they would likely for-
ward these to colleagues (SMS: 88%; email: 92%), or share/
discuss them with clients/patients (SMS: 75%; email:
80%). Responses about the detailed alert were, however,
mixed. When asked to describe the poster/PDF in a few
words, some stakeholders reported it was ‘important;
‘informative; ‘clear’ and ‘eye-catching, while many con-
sidered it ‘busy, ‘text-heavy, ‘dense; or ‘too much! Others
offered feedback that the ‘severity’ of alert (i.e. perceived
risk/threat) was not immediately obvious.

Based on the feedback received, we modified the alert
prototypes. To resolve potential for ‘information over-
load’—and possible disengagement from alert informa-
tion—we developed a ‘summary flyer’ with more ‘white
space’ that offered a more concise summary of alert
information with actionable, directive headings for more
widespread dissemination beyond the clinical/commu-
nity service workforce. Secondly, to facilitate more rapid
assessment of alert ‘severity’ and level of ‘urgency, we
implemented a colour-coded ‘severity indicator, similar
to those used in Australian bushfire alert communica-
tions [96]. We considered what information should be
included in each alert format to effectively convey con-
text for the alert, relevant information and advice. In
summary, based on information gathered from earlier
co-design discussions, we concluded that SMS prompts
should include the most concise detail to provide
urgency and context of the alert and offer links to access
more information; the summary flyer should include sim-
ple, actionable headings, and basic context to encourage
further information-seeking (if desired) and engagement
with basic clinical management or harm reduction
advice; while the detailed poster/PDF should include all
available information.

The alert‘journey’ (accessing alerts and sharing
information)

When drafting alert prototypes, we realised that audi-
ences may commence engagement with alerts at any
point from when an alert is first issued. For example,
subscribers may receive electronic notifications via
SMS or email prompts, while others may observe alerts
for the first time in workplace or community settings
(e.g. summary flyers, detailed alert posters, or alert
websites). Given previous assertions from co-design
participants that alert information should be accessi-
ble to all recipients, we felt it was important to facili-
tate low-barrier access to all levels of information,
regardless of the alert format people first engaged with
(SMS/email prompt, summary flyer, detailed poster, or
alert website). Active hyperlinks were included in all
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Fig. 3 The‘alert journey”: Accessing alerts in various formats and resulting action after engaging with alert information. There are a few scenarios in
which audiences might commence engagement with the alert system. Direct hyperlinks and/or QR codes facilitate low-barrier access to all levels of
information, and opportunity for further action, regardless of the format in which a person first engages with an alert information: (1) receiving alert
notifications (email or SMS prompts); (2) observing alert information in various formats in clinical or community settings (summary flyer, detailed
poster, alert website); and (3) actions taken after engaging with the alert: evaluating relevance; accessing more information; sharing information

with others (forward, print, display, discuss); or subscribing to future alerts

electronic materials, and ‘quick response’ (QR) codes
(scannable barcodes to navigate directly to online
resources) were included on the summary flyer and
detailed poster so that static (printed) materials could
be scanned using a mobile phone for immediate access
to more information [97]. Figure 3 illustrates the differ-
ent stages where audiences may first engage with alert
information, and outlines possible actions taken when
first receiving an alert: (1) receiving alert notifications
(SMS/email prompts); (2) observing alert information
‘in the field’ (e.g. summary flyers, detailed alerts, or
alert websites); and (3) actions taken after first encoun-
tering with the alert (e.g. evaluating relevance, access-
ing more information, sharing information with others,
or subscribing to future alerts).

Prototype testing

Three alert prototypes with varied levels of information
were presented for testing at the final ‘prototype review
workshop”: (1) SMS Notification; (2) Summary Flyer; and
(3) Detailed Poster. As emails ended up being reproduc-
tions of content included in the detailed poster, they were
not presented for testing at the prototype review. The
three final alert prototypes are displayed in Fig. 4, and
larger versions of the summary flyer and detailed poster

are provided as supplementary materials (Additional files
1,2).

Conflicting perspectives about the inclusion of ‘critical
content’ while avoiding ‘information overload’ and dis-
engagement from alert information were discussed with
participants who agreed the desire for succinct and con-
cise summary information should not come at the cost of
withholding important information. Participants echoed
comments from earlier co-design consultations: the level
of information included in the detailed alert was necessary
for providing important contextual information and cred-
ibility of alert information for use in a service provision
context; however, this may be excessive when encounter-
ing alerts in other settings. Participants concluded that the
various alert formats were therefore relevant, and greater
detail was important for providing information directly to
the health and community services, but excessive detail
was problematic if alerts were shared more widely. The
summary flyer was thus considered acceptable for use
in situations where people did not have time or inclination
to filter through comprehensive information included in
the detailed alert, and for sharing beyond the clinical set-
ting (e.g. with clients/patients and public audiences).

The inclusion of colour-coded severity indicators was
received positively by this group as a potential solution
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DETAILED POSTER

DRUG ALERT
A Opioid overdose linked to cocaine use

Drug Alerts Victoria

Inner-Eastern & Northern Melbourne April & May 2021

LONG-ACTING SYNTHETIC OPIOID OVERDOSE LINKED WITH COCAINE USE

DRUG ALERT (VIC)

Long-acting opioids
detected in cocaine.
Risk of unexpected
overdose with non-
opioid drugs. Know

how to respond:
drugalert.org.au/2021-

06-001

Unsubscribe: Reply
STOP

Inner-East & Northern Melbourne April & May 2021

Several unexpected opioid poisonings in people
presenting to hospital after reporting cocaine use.
Risk of unexpected opioid overdose may be associated
with non-opioid drug use.

Long-acting synthetic opioids idenified - overdose symptoms lasted longer
than for heroin

Know signs & symptoms
of opioid overdose*

Opiokis are depressant drugs that slow down breathing and heartrate. Overdose,
includes: Unexpected or sudden onset of crowsiness. Loss of consciousness or no
response when aroused. Slow, shallow breathing of unusual snoring or gurgling: Blue
or grey (ashen) skin, lips or extremites.

“Higher

depr other
benzodiazepines, GHB, cannabs).

2 Know how to respond

HARM REDUCTION ADVICE (scan QR code for more detail
any type of drugs, be waly of pot

contaminans.

+ Carty naloxone (a medicine that reverses opioi overdose).

» I case of opioid overdose: CALL 00 immediately. Administer naloxone if
available. Start CPR i not breathing/uresponsive.

CLINICAL MANAGEMENT ADVICE (scan QR Gode for more detail)

Several unexpected opioid poisonings in people presenting 1o hospitl afer reporting

(April & May 2021),

Riskof may be associated with use.

'SHARE THIS INFORAMTION

Share with networks (colleagues, patients and clients) and relevant stakeholders.
Know signs and symptoms of opioid overdose and how o respond, even with non-

Substances may appear in

opioid drug use. Refer

forms other than whie powder.

BACKGROUND

=7 people hospitalised for opioid
poisoning in ~ Inner-Eastern and
Norther Melbourne (Apri-May 21).

« Patients reported snorting cocaine,
but dlinical symptoms. suggested
opioid overdose.

= Blood analysis confirmed presence
of strong and long-acting synthetic

opioids.

= Previous alerts confirmed synthetic
opioids may be present in heroin
and other drugs (2020-21).

DANGERS & RISKS SIGNS & SYMPTOMS

OF OPIOID OVERDOSE

= Unexpected or ~sudden
‘onset of drowsiness.

« Risk of opioid overdose may be
associated with non-opioid drug use.

= Duration of synthetic opioid effects
is long opioids.

= Higher risk of overdose for people
with low opioid tolerance and people
not expecing opioid effects.

= Loss of or
o response when aroused.

« Slow, shallow breathing or
unusual snoring or gurgling.

= Blue or grey (ashen) skin,
lips or extremmities.

= Risk of overdose increased if opioids
combined with other depressant
drugs such as alcohol, other opioid
medications, benzodiazepines, GHB,
or cannabis.

Call 000 immediately and
start CPR if person is not
breathing.

SCAN QR CODE FOR MORE
INFORMATION ABOUT
REASONS FORTHIS ALERT
OPIOIDS AND RISK OF

NALOXONE

L

+ Airway maragement, oxygenation, and ventiation
naloxone, if appropriate.

» Due o longer q
radual inoreased, fepeated doses of nabxone.

WHERE TO GET HELP

CLINICAL MANAGEMENT (ACUTE RESPONSE)
Suspect opioids poisoning in presentations with signs of
opioid overdose, even if non-opioid use is reported.

« Airway management, oxygenation, and ventilation support
take precedence over naloxone, if appropriate.

« Due to longer observed effects for synthetic opioids, some
cases may require gradual increased, repeated doses of
naloxone (up to 800meg+).

« Avoid inducing sudden (precipitated) withdrawal wen using
naloxone with opioid-dependent people (start with lower
doses).

« Consider supplying naloxone to people who use prescription

HARM REDUCTION ADVICE

Opioids are depressant drugs that slow

down breathing and heart rate. Take

precaution even if consuming other drugs.

« Know_signs _and _symploms _of _opioid
overdose and how (o respond.

= Call 000if a person is unresponsive.

= People at risk of experiencing or witnessing
an opioid overdose should carry naloxone.

= Never use drugs alone. Start low, go siow.

« Drug puriy, effects, ingredients and
appearance are always subject to variation.

= Al drug use comes with risk: Drug Facts.

or llcit opioids, and on discharge after opioid poisoning.

Drug Alerts Victoria

3 Share this information

Scan QR code 10 sign up and share SMS or email alerts.

‘Share with ciricians, patients, lients, and felevant communiies who use crugs.

e 2021-00001
E 3 g:s EE’E: AJ GETTING HELP Issued: 07/06/21
W "v'fww ::S::Ie;";?::u « Poisons Information Centre (acute management advice) 13 1126 EE
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PROPOSED SEVERITY INDICATORS

DRUG ALERT (HIGH RISK)

(SOME RISK)

Fig. 4 Final alert prototypes with proposed severity indicators (SMS prompt, summary flyer, and detailed poster)?. °Full size A4 versions of flyer and

poster are included in supplementary materials online (Additional files 1, 2)

for identifying urgency/severity and minimising ‘alert
fatigue! This group (who had been actively engaged in
earlier co-design workshops and feedback sessions)
agreed that all three formats were relevant to their work-
place needs, and acceptable/useful for a range of situ-
ations and audiences. No further feedback was offered
when asked what information could be omitted/included
in these alerts. When discussing the relevance of differ-
ent segments of information included (e.g. key contextual
information about alerts, clinical management, or harm
reduction advice) all felt that the information about sub-
stance characteristics, evidence for harms and potential
risks were important; while AOD practitioners reported
focusing more on harm reduction advice than informa-
tion about clinical management which was more perti-
nent to UC practitioners. The following quote highlights
variation in what information different workers may pay
attention to:

It depends on who this is targeted towards as users
will be different to pre-hospital and ED staff. Clini-
cal pathways and recent impacts are very impor-
tant for health providers. Providing advice on harm
reduction and potential effects good and bad will be

beneficial to users and AOD workers who deal with
them day to day. [UC manager, #42]

One participant noted that engagement with differ-
ent segments of information and resulting action may
depend on the assessment of the relevance of the infor-
mation and their perceived identity and role:

So maybe I want to get some information as a drug
and alcohol manager in that role but then I also may
want to get some information that I can forward on
to the emergency department’s nurse unit manager.
So, I might choose both of those filters of informa-
tion. [Regional AOD manager, #142].

When asked about ensuing actions after receiving an
alert, participants agreed each format (SMS prompt,
summary flyer, and detailed alert) included sufficient
information to elicit further action such as assessing the
relevance of the information to inform decisions about
disseminating alert information within and across their
networks (e.g. sharing with medical directors, emergency
services, raising alerts in workplace meetings, and shar-
ing with clients or patients). They unanimously agreed
that the use of hyperlinks and QR codes were useful
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methods for facilitating information dissemination and
providing access to different levels of information for dif-
ferent audience groups.

Discussion

To the best of our knowledge, this study is the first to
explore how to translate information gathered from
unregulated drug markets into alerts for use in health
and community service settings. Practitioners and man-
agers working in the alcohol and other drugs (AOD) and
urgent care (UC) settings contributed to the co-design of
three drug alert prototypes. Workers endorsed three final
alert prototypes as relevant to their professional needs
and acceptable for dissemination to multiple audience
groups. Robust co-design conversations revealed impor-
tant considerations about the tools and mechanisms
required for the successful implementation of alerts and
local early warning systems (EWS). The implications of
these findings are discussed below.

Establishing the need and context for drug alerts

in Victoria

European guidelines for EWS operations suggest that
well-informed risk communications provide timely, clear,
credible, and consistent evidence-based information nec-
essary to raise awareness of potential threats and offer
guidance for more timely and effective responses to drug-
related harm at the local, national, and international
levels [51]. Participants in this study confirmed that ade-
quately designed alerts were useful tools for achieving
three key objectives: (1) promoting widespread awareness
of evidence-based intelligence about unexpected market
changes and emerging threats; (2) improving workforce
responses to drug-related harm in clinical and commu-
nity settings; and (3) facilitating widespread information
exchange (education) across and within community and
clinical settings about harm reduction/prevention strate-
gies that can (a) support more informed decision-making
about substance use among people who use drugs; and
(b) reduce the impact/incidence of drug-related harm in
the community more broadly. While overdose prevention
and behaviour change are often key objectives for harm
reduction initiatives, motivations for substance-use and
related behaviours are complex and multifaceted. Evalu-
ating the broader social and public health outcomes of
public health harm reduction interventions is a complex
endeavour that requires sophisticated coordination of
multiple indicators at micro-, meso-, and macro-levels
[76, 98]. Outcomes will depend on a range of factors
that also impact engagement with these systems like the
overarching legal, social, and political setting, context of
substance/s used, accessibility and practicality of advice
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offered, and the priorities, motivations, and lived experi-
ences of people who use drugs [45, 52, 99].

We heard from practitioners and managers that com-
munications about unexpected market changes and
related harms varied widely across and within healthcare
and community organisations. Responses to our initial
survey demonstrated that information currently available
to AOD and UC workers about changing characteristics
of drug markets was not adequate or sufficiently timely to
inform their work. Discussions revealed that it was com-
mon for these workers to rely on anecdotal, unverified, or
ad hoc information about unregulated market supplies to
inform their work. While interpersonal communications
are useful for disseminating drug-related risk informa-
tion, participants identified potential for misinformation
and/or dilution of the intended message if these are not
informed by consistent and reliable information sources,
which is consistent with the literature that asserts that
communications about unexpected market changes are
most reliable when informed by an expert assessment of
intelligence across multiple inputs to determine the scope
and impact of predicted threats and these are communi-
cated via formal, reliable, and credible channels [44, 51].

In the AOD sector, the perception of role legitimacy
and capacity for providing best practice care is impacted
by individuals’ attitudes, perceptions, knowledge, and
confidence [74]. Some participants of this study (i.e. inex-
perienced AOD workers) perceived limited knowledge of
novel substances to impact their credibility with clients
or patients. While AOD specialists have existing knowl-
edge and expertise transferrable to novel and emerging
trends, gaps in knowledge (about NPS) have been cited
as barriers to delivering effective harm reduction inter-
ventions [75, 81]. Key strategies for improving clini-
cal practice at the ‘worker’ level are education, training,
and role support—which have been demonstrated to
improve workers’ confidence and autonomy in respond-
ing to novel substance-use trends [79, 100]. However, it is
impossible to develop and deliver timely education about
dynamic market changes and the vast number of novel
substances available [4, 79, 101]. We argue that alerts for
health and community settings can offer timely, lower-
barrier methods for disseminating targeted, relevant, and
timely expert-informed information to facilitate existing
in-service protocols that support workforce capacity for
planning for, and responding to, adverse events.

Alert audiences

Optimising alert protocols so they will be used by the
intended audience is vital [48, 70, 89, 102]. Although the
scope of this project was to design alerts for healthcare
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and community service professionals, a recurrent discus-
sion at all co-design and feedback sessions was that peo-
ple who use drugs are the ultimate alert ‘end users’ The
diversity of this population’s needs and preferences was
strongly emphasised by participants, and our findings
support claims that public health and harm reduction
interventions should be informed by participatory, form-
ative evaluations to meet the needs of all affected stake-
holders [52, 85, 89, 90, 103].

Workers' perceived role/s communicating drug-related risk
information

The Australian AOD workforce is comprised of diverse
clinical and support roles spanning a vast range of organ-
isations, networks, and programmes [104]. Accordingly,
workers in this study identified as having multiple roles
when it came to disseminating alert information. AOD
practitioners felt that providing education and harm
reduction advice was central to their professional prac-
tice. UC practitioners also emphasised the importance
of not ‘gatekeeping’ alert information from public stake-
holders, but they perceived their role in ‘reducing harm’
as maximising patient safety and information exchange
to improve clinical responses in acute care settings.
AOQOD-related ‘non-medical emergency’ presentations are
increasingly routine work for emergency medicine pro-
viders, but some urgent care practitioners maintain stig-
matising views about substances use while others have
reflected conflicting perspectives about their role in pro-
viding non-medical education and support in these situa-
tions [105-107].

It has been suggested that policy-sanctioned harm
reduction interventions may help to address some of
the social and structural determinants of drug-related
harm (i.e. stigma) by influencing community attitudes
through ‘normalising’ pragmatic harm reduction over
abstinence-based approaches [45, 52, 89]. We pro-
pose an extension of this might be to expect that alerts
embedded into routine clinical practice may help to
promote more compassionate, evidence-informed atti-
tudes among clinicians who currently hold limiting
views of substance use. One method to do this might be
to employ alert ‘champions’ with clearly defined roles
for more efficient and effective exchange of reliable evi-
dence-based information to shape workers’ practices,
attitudes, and behaviours. Workplace champions have
been demonstrated to overcome institutional ‘siloing’
in healthcare, build and leverage professional networks,
and cultivate positive learning environments to effect
change—although more research on the effectiveness
of using champions is necessary to understand their
impact in this context [108].
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Challenges faced by workers disseminating risk
information

Participants generally considered health and commu-
nity services as ideal locations for opportunistic ‘risk
prevention’ conversations with clients and patients.
However, drug information delivered in these settings
can be perceived to be slow and inaccurate by some
people who use drugs, who tend to rely on peer-to-
peer networks as sources of information about drug
market quality [69, 70, 72, 73]. Barriers to engaging
with harm reduction advice from healthcare provid-
ers include imbalanced relationship dynamics, infre-
quent encounters, clinical priorities that do not align
with consumers’ needs (e.g. focusing on unrelatable
abstinence-based prevention strategies), and avoidance
of discussion about drug quality/purity [69, 72]. Estab-
lishing effective therapeutic relationships is key. Com-
passionate, relatable, non-judgemental information
delivered by trusted, well-informed workers can help to
facilitate the exchange of credible, consistent, and relia-
ble information about unexpected high-strength, adul-
terated, or novel substances within the community [52,
69, 71, 72, 102]. Leveraging off existing harm reduction
services has been shown to be a low-barrier method for
encouraging community engagement with interven-
tions that promote awareness of market adulterations
and other perceived threats [19, 48]. Importantly, peer
delivery mechanisms seem to be practical and efficient
ways to share alert information and harm reduction
advice with people who are not actively engaged with
health or community services [70, 72, 102].

A key priority for participants in this study was
ensuring the involvement of people who use drugs in
alert design, planning, dissemination, and evaluation.
This may reflect Victoria’s AOD workforce strategy
and existing peer workforce that promotes lived/living
experience-informed initiatives [104]. There is, how-
ever, limited evidence for how peer involvement might
impact community engagement with, and responses
to, alert information locally. While out of scope for the
current study, other Australian research programmes
have begun exploring how risk communications impact
the motivations and behaviour of people who use
drugs locally.®> However, as outlined in our compan-
ion paper, more research is needed to determine how
alert systems can effectively meet the needs of different
audiences with diverse substance-use knowledge, expe-
riences, and information needs [86].

3 Research underway at the National Drug and Alcohol Research Centre: Risk
communication for people who use illicit drugs: establishing guidance on
preferences and behavioural responses to drug alerts. Available from https://
ndarc.med.unsw.edu.au/project/risk-communication-people-who-use-illicit-
drugs-establishing-guidance-preferences-and.
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Tailoring alerts to health and community workers’ needs
Our co-design process found that alert design requires
careful planning and execution to avoid unintended con-
sequences, maintain credibility with all potential stake-
holders, and promote engagement with alert information
and advice across a range of different audience groups.
We direct readers to Fig. 2 and Table 4 for comprehen-
sive summaries of alert features and important infor-
mation to include (where possible). Table 2 summarises
key factors that will likely impact successful alert design,
implementation, and evaluation. In summary, workers
specifically wanted access to reliable information from a
central, reliable source and low-barrier methods for shar-
ing information.

Our findings support previous alert evaluations that
stipulate a need for timely, clear and concise, plain lan-
guage, evidence-based, and action-oriented information
that avoids tokenistic, generic, or unrelatable advice [70,
71]. Similar to findings from evaluations conducted with
people who use drugs in the community, healthcare and
community workers wanted alerts tailored specifically to
the context of the perceived threat and target audience
needs, with comprehensive communication strategies
that integrate multiple channels/platforms to promote
engagement and minimise barriers to accessing and/
or sharing information [69, 70, 72, 102]. Participants
noted the value of dedicated drug alert applications, alert
websites (archive/repository), and social media broad-
casts even though these were beyond scope of the cur-
rent study. While these formats should be considered in
future alert system design and evaluation, an important
consideration is that some platforms may not be suit-
able for all audiences (e.g. systems must consider ways to
reach people without reliable access to mobile devices,
Internet, or email) [109].

Importantly, time-poor AOD and UC practition-
ers and managers were not interested in repurposing
alerts for other audiences. They wanted to be ‘spoon
fed’ evidence-based guidance for responding effectively
within their role/s (e.g. clear clinical management and/
or harm reduction advice). It became clear to us that
the alert system (rather than workers) is responsible for
creating low-barrier methods that simplify information
exchange across and within all audience groups. Partici-
pants’ concerns about the risk of diluting critical infor-
mation or misinterpreting expert-informed advice when
translating/repurposing alerts reflect the importance of
ensuring drug market intelligence is informed by accu-
rate and reliable evidence-based information [44, 51].
Workshop participants valued the utility of centrally
managed alert systems from a single, easily recognis-
able and trusted alert source. They were concerned that
alerts issued by individual organisations or redistributed
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via other networks could easily be missed with the sheer
amount of information they receive daily. The experi-
ences of our participants indicate that the potential for
‘alert fatigue’ (e.g. desensitisation to multiple warnings)
is compounded by frequently receiving multiple forms of
electronic information and advice from multiple sources.
These findings echo problems identified with medical
alert systems, where repeated or unnecessary alerts lead
to disengagement with information and/or the alert sys-
tem [110, 111].

Challenges tailoring alerts to health and community
workers’ needs

Alert fatigue is one of five interrelated challenges of
drug alert design and dissemination we identified dur-
ing our co-design process—the implications of these are
discussed at length in our companion paper [86]. While
there is no ‘one-size-fits-all’ solution to these compet-
ing priorities, the following complex challenges must be
considered when designing alerts: (1) the need for com-
prehensive alert information to meet the needs of diverse
audiences groups while ensuring clear and concise
design; (2) avoiding ‘alert fatigue’ while facilitating timely
access to all levels of information required; (3) building
trust in alert systems in a ‘prohibition world’; (4) avoid-
ing unintended consequences when issuing alerts; and (5)
designing drug alerts for health and community service
workers, when alerts are ultimately intended to improve
the care provided to people who use drugs.

The value of coordinated EWS to produce reliable

and timely alerts

Given our findings about the benefits of alerts that target
the health and community service workforce, and work-
ers’ intentions to share information widely beyond the
‘workplace’ setting, we argue that Victoria has the poten-
tial for expanding its existing EWS networks to facilitate
the development of alert systems to meet the needs of
professional and community audiences. However, co-
design conversations revealed many interrelated factors
that will likely impact successful implementation of alerts
and EWS locally. Workers wanted timely and accessi-
ble (and detailed) information delivered from a reliable
source, in varied formats across multiple platforms to
meet the needs of diverse audience groups. It became
apparent that an effective local EWS that supports low-
barrier information dissemination (within and beyond
the workplace setting) requires sufficient resourcing
and finding to operate effectively. These findings sup-
port learnings from Canada, USA, and Europe that out-
line key features of successful EWS design: timeliness of
information (from detection to resulting public health
interventions); system flexibility (adapting to changing
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legal, social, and political environments; dynamic mar-
ket trends; audience needs and available inputs); accept-
ability (stakeholders); inter-disciplinary collaboration
(health, harm reduction, law enforcement, etc.); adequate
resources (e.g. dedicated core staff, systems, and technol-
ogy); and ongoing evaluation of reach, engagement, and
impact [18, 19, 51]. We argue these learnings from over-
seas would be useful for informing local emerging EWS.

An increasingly valued feature of contemporary market
surveillance and prompt public health responses to unex-
pected substances (that uniquely prioritises the delivery
of timely information directly to people who use drugs)
is drug checking—where members of the public submit
substances for analysis and receive individualised feed-
back about results in a range of settings [45, 112—115]. By
differentiating between service users’ expectations about
samples submitted and analytical results, drug check-
ing offers highly localised, unique and timely insights
about unexpected high-strength, novel, or adulterated
products in circulation for rapid translation into tailored
harm reduction interventions with service users, and can
inform local, regional, and cross-jurisdictional alerts/
warnings/advisories [45, 116, 117]. Widescale coordi-
nated drug-checking networks that are embedded into
broader, public health-oriented EWS may even help to
stabilise unregulated markets by reducing local demand
for adulterated/contaminated supplies and other sub-
stances of concern [65, 117, 118]. However, like for EWS,
drug-checking objectives, operations, and outcomes vary
widely—often dependent on the social, political, and
legal framework in which drug use happens [45, 52, 114].
The viability of drug checking and EWS as public health
and harm reduction interventions relies on factors like
the quality of surveillance methods (e.g. analysis methods
and instruments used) available resources; operational
scale, location and setting; data collection, reporting
and evaluation methods; the context of substances used/
tested; and the motivations, needs, and experiences of
target audiences (e.g. people who use drugs) [99, 114,
119, 120].

Local context for an emerging EWS in Victoria

At the time of writing, public drug alerts in Victoria are
predominantly informed by data from EDNAYV, which
utilises a multidisciplinary network of experts from
medicine, forensic sciences, and public health to sup-
port holistic interpretation of information shared about
substance-related presentations to a network of hospi-
tal emergency departments [59, 67]. Hospital settings
are useful for sentinel monitoring of substances that
have caused acute adverse events in the community and,
together with toxicology and clinical information, patient
self-reports and actionable descriptions of products
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consumed can offer insights about the likely presence of
unexpected substances in circulation to inform public
health alerts [57]. Confirmation of market adulteration is,
however, limited when product samples are unavailable
for analysis (e.g. in hospital settings after adverse events
have occurred) and/or consumers’ expectations about
analysed samples are unknown (e.g. forensic seizures)
[45].

Based on our findings, we recommend that Victoria
should consider developing partnerships across other
disciplines to utilise a range of existing surveillance
systems (e.g. law enforcement seizures, peer-network
intelligence, wastewater analysis, and drug-checking
services) to expedite processes for identifying, analys-
ing, and reporting emerging threats in unregulated drug
supplies. Features of this proposed EWS could even be
‘scaled-up’ to support more effective, coordinated harm
reduction and healthcare interventions during high-risk
periods (e.g. festival ‘seasons’) when drug-related harms
have been known to spike [26, 62, 121]. However, at the
time of writing, local systems are not currently coordi-
nated across disciplines, and there is ‘no active plan for
implementation of a drug-checking service’ in Victoria
despite coroners repeatedly advocating for the urgent
implementation of local drug checking and early and
warning networks [32, 34, 35, 54]. While speculative, it
is not unreasonable to presume that a widescale, drug-
checking-informed EWS may have provided an opportu-
nity for earlier detection and more effective responding
to the adulterated MDMA supplies in Victoria that led to
a cluster of NBOMe/4-FA hospitalisations and deaths in
Melbourne in January 2017 [37].

Challenges in implementing widescale EWS

and drug-checking interventions

International EWS that leverage off existing systems
and facilitate multidisciplinary partnerships have been
demonstrated as low-barrier methods for establishing
successful real-time surveillance for assessing risk and
informing public health programmes and policy [19,
48]. However, widescale public health harm reduction
responses to unexpected drug harms have tradition-
ally been overshadowed by prioritisation of law enforce-
ment approaches and reactive (rather than preventative)
resource allocation [1, 52]. To be attractive to decision-
makers, the relative advantage of EWS needs to out-
weigh risks and cost for them, but with limited evidence
of widescale public health benefits (often due to insuf-
ficient resources for robust evaluations) these interven-
tions are frequently perceived as costly experiments with
questionable/unknown potential for scale-up [45, 89, 99].
In drugs policy—especially in Australia—social, politi-
cal, and historical factors can hinder the optimal use of
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evidence in policy and public health practice [53, 122].
For example, drug checking has been successfully trialled
in the Australian Capital Territory (ACT) [22, 123], but
its implementation in other states and territories remains
controversial, where a public debate about drug use is
often framed morally or using absolutist characterisations
of risk [53, 124, 125]. A low-barrier method for introduc-
ing drug checking to inform a local emerging EWS might
be to leverage off existing systems within the EDNAV
network to allow patients to surrender samples on their
person for analytical testing (where possible). Precedence
for this has been established by the ACT Investigation of
Novel Substances (ACTINOS) group [112]. If successful,
this model could be expanded to allow members of the
public to submit samples at hospital collection points and
retrieve results using unique identifiers, similar to com-
prehensive drug-checking models that operate in France
[112, 119].

Limitations

Our co-design participants comprised a self-selected
sample of AOD and UC workers, who may have had
a special interest in novel substances, drug alerts, and
related harm reduction interventions. In particular, the
perspectives of the two participants working exclusively
in UC settings (who did not hold AOD-specific roles
in these settings) may not reflect those from non-AOD
specialists working across a diverse emergency medi-
cine workforce where patient education about reducing
substance-related harms may not be clinicians’ primary
focus when responding to adverse events [107]. This
was reflected during the testing of the prototypes during
the preliminary feedback sessions, where some external
stakeholders provided feedback that the detailed alert
poster was ‘too much; challenging the perspectives of co-
design participants who were clear on the importance of
alert systems including as much information as possible.
During the final prototype review, co-design participants
offered limited feedback on improving the design and
layout of the three alerts presented. We suspect this was
partly due to their extensive involvement in the co-design
process and feedback sessions, their (strongly expressed)
desire for alerts to facilitate information-sharing to avoid
‘withholding’ information or assuming audience knowl-
edge, and acceptance of the summary flyer as a reason-
able solution for meeting the needs of different audience
groups. In future iterations, prototype testing should also
include a wider audience of people who have not par-
ticipated in the co-design process. In addition, the alert
scenario we used was a hypothetical situation based on
an alert issued in another jurisdiction [95, 126], as data
were not available from Victorian surveillance systems to
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inform alerts at that time. Uptake and engagement with
alert information in future iterations of this multi-phase
project may be different in a ‘real alert’ setting evaluated
among other members of this workforce, especially given
the multiple competing clinical and administrative pri-
orities health and community service workers face daily
[127]. Finally, our co-design process was locally informed
and therefore reflects the priorities of Victorian workers.
Whilst we hope the prototypes developed will have utility
for national and global alert systems, alerts should always
be tested directly with target audiences locally to ensure
suitable design, format, and messaging beyond the con-
text of this study.

Next steps

This was the first phase of a larger pilot study (Rapid
Drug Alerts for Victoria) for eventual implementation,
and evaluation of alerts informed by available drug sur-
veillance systems for an emerging EWS in Victoria. The
next phase of this study will be to utilise local surveil-
lance systems to implement ‘actual’ alerts based on the
alert prototypes designed in this study (based on hypo-
thetical alert scenarios) and evaluate their utility with
a similar (but extended) cohort. Further steps include
facilitating partnerships between other agencies to con-
tribute to Victoria’s emerging EWS and determining their
feasibility for informing local alerts. Our findings have
highlighted the need for alerts for health and community
workers, but not without including the perspectives of
people who use drugs in these evaluations to understand
how their needs might reflect and/or differ from the pri-
orities of health and community service workers. Further
research should also consider the role of different work-
ers, information sources, and systems design for effec-
tively disseminating alert information within and across
clinical and community settings.

Conclusions

Alerts optimised for use in health and community set-
tings can offer timely, lower-barrier methods for dis-
seminating targeted evidence-based information about
unexpected substance and emerging threats to improve
workforce knowledge, confidence, and capacity for
anticipating, preventing, and responding to drug-related
harms. AOD and UC practitioners were identified as hav-
ing different roles in ‘reducing harm’ that related to their
perceived scope of practice (e.g. sharing evidence-based
information about harm reduction advice or clinical
management advice). However, it is important that alerts
targeting this workforce also consider the needs of peo-
ple who use drugs and public audiences due to workers’
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clear intentions to share alert information widely within
and beyond the workplace setting. In this study, we have
highlighted key features of alerts that include the need
for easily recognisable, clear and concise (but detailed)
information that provides clear harm reduction and clini-
cal management advice, available in multiple formats and
delivered by a reliable, single alert source, available on
different platforms to meet the needs of diverse clinical,
consumer and public audiences. We have also highlighted
the need for low-barrier methods to overcome challenges
to workers’ engagement with alert information and suc-
cessful widespread information dissemination.

In the current sociopolitical context of illegal drug
markets and frequent stigmatisation of people who use
drugs, there are no simple answers to reducing harm
associated with dynamically changing market supplies.
Comprehensive, multidisciplinary EWS and risk com-
munications (alerts) can, however, play an important role
in promoting awareness of drug market intelligence and
effective dissemination of information that can empower
individuals, organisations, and agencies to respond more
effectively to drug-related harm in the community. Alert
and EWS systems must, however, be adaptable to the
diverse needs of multiple audience groups and changing
social and political landscapes and ensure that technolo-
gies and systems are sufficiently resourced to meet their
objectives and function effectively. Individuals can only
achieve so much in terms of disseminating risk infor-
mation and advice if systems, organisations, and com-
munities are not adequately set up to facilitate EWS and
alert system function. Our findings support the need for
ensuring that EWS and alert systems engage in compre-
hensive participatory design and formative evaluation
techniques to ensure that public health and harm reduc-
tion interventions meet the needs of all relevant stake-
holders. Our findings have utility for informing current
and future alert systems in settings where the social, cul-
tural, and political context of substance use is similar to
that observed in Victoria and across Australia. There is,
however, much more work to be done in this space.

Abbreviations

4-FA 4-Fluoroamphetamine

AOD Alcohol and other drugs

CFIR Consolidated Framework for Implementation Research
COVID-19  Coronavirus disease 2019

EDNAV Emerging Drugs Network of Victoria

EWS Early warning system

MDMA Methylenedioxymethamphetamine

NPS New psychoactive substances

PDF Portable document format

PMMA Paramethoxymethamphetamine

QR Quick response

SMS Short message service (mobile phone-based text messages)

uc Urgent care
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