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ABSTRACT
Objectives To examine randomised controlled trial (RCT) 
progression criteria including emergency department (ED) 
attendance and non- fatal overdose, from a holistic, integrated 
health and social care outreach intervention (PHOENIx), for 
people experiencing homelessness with recent non- fatal street 
drug overdose.
Design Pilot RCT. 1:1 randomisation to PHOENIx plus 
usual care (UC) or UC.
Setting Glasgow, Scotland.
Participants 128 adults experiencing homelessness with 
at least one non- fatal street drug overdose in the preceding 
6 months.
Interventions Pharmacists from the National Health Service 
and third sector homelessness workers offered weekly 
outreach. PHOENIx teams develop therapeutic relationships 
to address health (physical health, mental health and problem 
drug use) and social care (housing, welfare benefits and 
social prescribing) in addition to UC. UC comprised building- 
based primary and secondary health, social and third sector 
services.
Outcomes Primary: progression criteria: recruitment (≥100 
participants in 4 months); ≥80% of participants with data 
collected at baseline, 6 and 9 months; ≥60% of participants 
retained in the trial at each follow- up period (6 and 9 months); 
≥60% of participants receiving the intervention weekly; any 
reduction in the rate of presentation to ED and overdoses, at 
6- or 9- month follow- up. Secondary: participants with, and 
time to: hospitalisations; health- related quality of life (QoL); 
treatment uptake for physical and mental health conditions, 
and problematic drug use.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The increasing public health epidemic of drug 
deaths disproportionately impacts people ex-
periencing homelessness. There are no prima-
ry care–based complex health and social/third 
sector care interventions known to prevent fatal 
or non- fatal overdoses.

WHAT THIS STUDY ADDS
 ⇒ People experiencing homelessness with a re-
cent non- fatal overdose can be recruited, re-
tained, and receive a novel complex health and 
third sector holistic outreach intervention called 
PHOENIx, over 7 months, in a pilot randomised 
controlled trial (RCT). There were signs of de-
layed time to overdose, emergency department 
visits and hospitalisations in the intervention 
versus usual care arm, which merits further in-
vestigation in a definitive RCT.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study has shown that it is possible to ex-
plore the utility of complex interventions in a 
high- risk subset of people experiencing home-
lessness using robust randomised clinical 
trial methodologies. Future research funding 
should be directed towards supporting testing 
of such interventions in particularly high- risk 
populations.
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Results Progression criteria were exceeded. In PHOENIx compared with UC, 
there appeared to be a delay in the median time to ED visit, overdose and 
hospitalisation but no improvement in number of participants with ED visits, 
overdoses or hospitalisations. QoL and treatment uptake appeared to be higher 
in PHOENIx versus UC at 6 and 9 months.
Conclusions A definitive RCT is merited, to assess the impact of PHOENIx on 
people with multiple, severe disadvantages.
Trial registration number ISRCTN10585019.

INTRODUCTION
Worldwide, homelessness, drug overdose rates and drug 
overdose deaths are increasing.1–5

In Scotland, the rate of drug- related deaths is the 
highest in the United Kingdom (UK), broader Europe,2 3 
and when compared with the USA.6 Homelessness affects 
0.5% of the Scottish population although homelessness 
can be hidden and numbers are poorly enumerated.2 
Non- violent and violent household disputes remain the 
most common reasons why people become homeless.2 
Most people experiencing homelessness who present to 
local authorities in the UK are offered temporary accom-
modation, for example, congregate hostels, however 
some people refuse or are not offered temporary accom-
modation. Rough sleeping and the proportion of people 
becoming homeless from private rented tenancies has 
increased.2

Reports of the average age at death of people expe-
riencing homelessness range from 41 to 44 years.7 Half 
of all homeless deaths are caused by polydrug over-
dose.3 8 9 High levels of anxiety and depression, destitu-
tion, problem substance use and living in congregate 
homeless accommodation increase the risk of death.10 11 
People experiencing homelessness live with extensive, 
complex multimorbidity and unmet health and social 
care needs.12 13 One- third report health states worse than 
death.14 Institutionalisation, trauma, care fragmentation 
and mistrust in authority are common among people 
experiencing homelessness, who live in circumstances of 
multiple, intersecting health and social disadvantage.15

Low levels of engagement with mainstream primary 
healthcare results in low uptake of medicines for treat-
able conditions.12–14 16–18 Against a backdrop of declining 
numbers of general practitioners (GPs) in the UK 
and increasing GP workload,19 20 new, approaches to 
providing first contact, comprehensive and continuous 
care are needed to guide overdose prevention efforts. 
Pharmacists in the UK, and in other countries including 
the USA and Canada, can legally prescribe any medi-
cine.21–23 Feasibility studies suggest pharmacists collab-
orating with third sector homelessness workers offering 
outreach to address a wide range of problems may help 
to address health and social care needs among people 
experiencing homelessness in Glasgow, Scotland.16–18 
This is a mobile, accessible model of outreach care, called 
PHOENIx (Pharmacist and third sector Homeless charity 
worker Outreach Engagement Non- medical Indepen-
dent prescriber Rx). PHOENIx provides a ‘whole patient 

oriented’ approach24 that includes offers of housing, 
health and social care support.

To date, no study has recruited people experiencing 
homelessness in the community following a recent over-
dose.14 25 To our knowledge, there are no published 
trials of interventions aiming to offer holistic wrap-
around health and social care support on outreach, to 
reduce the risk of overdose.25–27 The PHOENIx inter-
vention is a novel, holistic intersectional response by UK 
National Health Service (NHS) Pharmacist independent 
prescribers collaborating with third sector homelessness 
charity workers.16–18 28 PHOENIx aims to support self- 
care and address multimorbidity and wider determinants 
of health. PHOENIx ask the person facing homelessness 
with recent non- fatal overdose, to identify their own prior-
ities, and PHOENIx help to address these through long 
consultations, weekly, on assertive outreach visits.29 30

We report the findings from a pilot randomised 
controlled trial (RCT) which aims to examine recruit-
ment, retention, data collection, intervention adherence 
and preliminary effects of PHOENIx.

METHODS
Study design and setting
We conducted a pilot RCT in 20 venues in Glasgow, 
which is Scotland’s largest city (circa 600 000 inhabit-
ants). Venues included different locations where people 
experiencing homelessness live, for example, hostels, 
or visit, for example, third sector homelessness charity 
drop- in centres or congregate, for example, begging 
pitches. In Scotland, the NHS provides free healthcare 
including prescriptions. We followed the Consolidated 
Standards of Reporting Trials guidelines31 and the trial 
was preregistered. A detailed protocol has been previ-
ously published.28

Participants
Inclusion criteria were as follows14 28:

Homeless (living in temporary homeless accommoda-
tion, no fixed abode or rough sleeping);

and
Aged 18 years or over;
and
At least one self- reported, non- prescribed drug over-

dose (blackout/lack of response and slow/irregular 
breathing that was thought to progress to complete 
cessation of respiratory effort unless treated) in the past 
6 months confirmed by:

 ► A witness; or
 ► An ambulance call out; or
 ► An emergency department (ED) visit; or
 ► An administration of naloxone.
Exclusion criteria were as follows: living in a residen-

tial or community- based rehabilitation facility which 
had direct access to in- house medical and nursing care; 
or unable to give written informed consent. If neces-
sary, researchers confirmed overdose occurrence(s) by 
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contacting witnesses. Witnesses were usually known to 
the participant, for example, workers in the temporary 
accommodation, or other residents in the temporary 
accommodation. Researchers also checked different 
records for confirmation of overdose(s): accommodation 
workers’ records (a diary, kept at the accommodation); 
social care or addictions team records; secondary care 
records.

In recruitment venues, researchers collected a wide 
range of information including demographics, diag-
noses, prescribing, street drug use, laboratory tests, 
subjective and objective health measures, validated ques-
tionnaires and healthcare utilisation data. These data 
were collected during in- person consultations or from 
clinical records after the in- person consultation (online 
supplemental web appendix 1).28 Participants received a 
£10 shopping voucher (redeemable at a shop not selling 
tobacco or alcohol) on completion of baseline, 6- and 
9- month data collection.

Randomisation and blinding
After baseline data collection, researchers phoned a study 
administrator on a dedicated randomisation number. On 
receiving the call, the administrator randomly picked a 
concealed, sealed envelope from a bundle. The concealed, 
sealed envelopes were produced in advance of recruit-
ment, by an independent member of the research team 
who had no other study involvement. The administrator 
opened the envelope (while the researcher remained on 
the phone line) and divulged the participant’s allocation 
(PHOENIx plus usual care (UC) or UC). Due to the 
nature of the intervention, blinding of participants and 
staff to allocation was not possible. Outcome assessments 
and analysis were conducted by blinded researchers.

Researchers aimed to locate participants and 
collect follow- up data at 6 and 9 months postrando-
misation. Reasons, why follow- up assessments could 
not be conducted, included participant dead; partic-
ipant lacking the mental capacity to make decisions 
(confirmed in writing in the participant’s medical case 
records); participant withdrawn consent; participant 
under the influence of alcohol and/or street drugs and 
unable to complete the assessment; or could not be 
located by researchers. For all participants (except those 
who had died, lost capacity or had consent withdrawn), 
researchers accessed health and social care records at 6- 
and 9- month follow- ups to extract service utilisation data 
and outcomes. Details of parallel economic and qualita-
tive evaluations will be reported elsewhere.

Intervention
The PHOENIx intervention has been described previ-
ously14 16–18 28 and full details are given in online supple-
mental web appendix 2. Briefly, generalist pharmacists 
with an independent prescribing qualification paired with 
third sector homelessness outreach workers and visited 
participants weekly for approximately 7 months. During 
visits, PHOENIx collaborated with primary health, social 

care and third sector teams to assess and address a wide 
range of health and social care problems prioritised by 
the participant.

Outcomes
The coprimary outcomes of interest were the following 
progression criteria28:
1. Recruitment: at least 100 participants within 4 months 

of trial start date;
2. Data collection: at least 80% of participants with data 

collected (baseline, 6- and 9- month follow- ups);
3. Intervention adherence: at least 60% of participants in 

the PHOENIx group receiving the intervention;
4. Retention: at least 60% of participants remaining in 

the study (receiving in- person or telephone follow- up 
assessment at 6 and 9 months postrandomisation); and
 – any improvement in the rate of presentation to 

EDs, and overdoses, at 6- or 9- month follow- up.
Secondary outcomes included the number of partic-

ipants with, and time to first: overdose; hospitalisation. 
Also, the number of participants receiving prescribed 
treatment for physical or mental health and problem 
drug use; number of treatments per participant; health- 
related quality of life (QoL) (Euro Qol- Visual Analogue 
Scale which forms part of the self- rated EuroQol 5 
Dimension- 3 Level (EQ5D5L). Participants were asked 
to measure their own health from 0 (worst health state 
imaginable) to 100 (best health state imaginable).32 
Other measures included: Patient Experience with Treat-
ment and Self- management measure (PETS: a measure 
of the work and impact of self- management on func-
tioning and well- being)33 (the research team worked with 
the developer (Dr David Eton) to adapt PETS version 2.0. 
The PETS including adapted versions are protected by 
copyright, ©2020 Mayo Foundation for Medical Educa-
tion and Research. All rights reserved. Permission to use 
the PETS from Dr Eton.) number of primary healthcare 
contacts; number of missed and attended outpatient 
appointments; a measure of frailty (Fried’s adapted frailty 
phenotype)34; anxiety/ depression score (Patient Health 
Questionnaire 4 (PHQ4)35; modified Medical Research 
Council breathlessness scale36; peak flow rate; partici-
pant reported injecting drug use; attempted suicide and 
self- harm. Welfare entitlements, social prescribing and 
tenancy type were also collected. Adverse events were 
not formally assessed although events such as overdoses 
and ED attendances were collected by researchers and 
recorded onto data collection forms at 6- and 9- month 
follow- ups (online supplemental web appendix 1). 
PHOENIx provided care in accordance with established 
local and national clinical guidance.

Procedures
Baseline characteristics for each participant were docu-
mented at inclusion. Primary and secondary outcomes 
were assessed as close as possible to the planned 6 and 
9 months after randomisation. Independent researchers 
collected outcome data during in- person/phone 
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interviews and from participants’ health and social care 
records. Overdose occurrences at follow- up were collected 
from primary and secondary care clinical records.

Participants who died or lost capacity were excluded 
from numerators and denominators of calculations of 
retention in the trial at 6 and 9 months.

Sample size and statistical methods
We aimed to recruit at least 100 participants to inform 
the sample size of a subsequent definitive RCT28 37 and 
based on an earlier feasibility study,18 we invited 160 to 
account for loss to follow- up. No interim analyses or stop-
ping guidelines were planned.28

Participant characteristics are summarised using 
counts and percentages for categorical data, means and 
SD, or medians (IQR) 25th and 75th percentiles for 
continuous data depending on the distribution. Primary 
and secondary outcome measures are reported using the 
same summaries as noted above at each of the planned 
6- and 9- month follow- ups. Number and percentage of 
participants experiencing outcomes of interest, as well 
as the mean and SD/median (IQR) for the number of 
events per participant are reported as required.

This approach was used for exploring the pilot data 
because this is a hypothesis- generating study, the sample 
size was small, outcomes were anticipated to have low 
prevalence and the study was not powered to detect 
differences between groups.28 37 As noted previously,28 
we followed recommended advice for the analysis of 
pilot RCTs by reporting descriptive statistics rather than 
reporting formal tests of significance.37 The aim of a 
pilot trial is not to assess effectiveness (or efficacy) and 
it will usually be underpowered to do this.31 Formal 
hypothesis testing for effectiveness (or efficacy) is not 
recommended.31 37 Our aims were to assess participant 
recruitment, retention, data collection and intervention 
delivery, with exploration of any signal of effect in clin-
ical outcomes, for example, ED attendance or overdose 
occurrence. The information gathered will inform the 
design of a planned, future full- scale RCT. All summaries 
were conducted using MINITAB 21.38

Patient and public involvement
People experiencing homelessness were involved at each 
stage of the study including identifying the need for 
the study, recruitment and providing feedback on the 
proposed intervention. This was done independently 
by Johnsen and colleagues.39 Participants (n=7) and 
people with lived experience of homelessness and street 
drug use provided comments on the research materials 
(consent form, participant information and baseline 
assessments) when they were consulted during protocol 
development. People (n=4) with lived experience from 
participating third sector homelessness organisations 
were part of the trial management group, which met 
monthly throughout the trial, and contributed to the 
final manuscript.

Process and economic evaluation
Semistructured interviews will explore future imple-
mentation of the PHOENIx intervention. Partici-
pants’ reasons for overdose and protective factors are 
described.40 An economic evaluation will assess the 
feasibility of conducting a cost- effectiveness analysis in a 
subsequent definitive trial.28

Results (primary outcome)

Recruitment
Glasgow has over 30 venues accommodating or providing 
support to people experiencing homelessness, most of 
which are located in the city centre. The research team 
started recruiting in city centre venues for convenience 
and then travelled to three outlying congregate dwelling 
places for people experiencing homelessness. Target 
recruitment was reached after visiting the 20th venue. 
Researchers visited homeless venues and passed study 
information to staff. Staff then approached eligible 
participants, explaining the nature of the study, and 
passed eligible participants the study information leaflet. 
Participants who were interested in participating made 
themselves known to the researchers. A median of 3.5 
participants were recruited from each venue (IQR 2–9). 
130 eligible people experiencing homelessness with 
a non- fatal overdose in the preceding 6 months were 
approached over 2.9 months (65 working days) between 
May and September 2021 (figure 1). Two participants 
declined and 128 (98%) provided informed consent 
thereby satisfying the first progression criterion.

Data collection (baseline)
Baseline interviews were conducted by researchers asking 
participants a mixture of open and closed questions 
(online supplemental appendix 1). Researchers were 
not viewed as being part of social welfare and they did 
not describe themselves as such to participants. They did 
not affect care directly. Instead, they obtained informed, 
written consent and collected baseline data (tables 1 and 
2) before randomisation. Participants’ responses were 
written directly onto the paper data collection form, by 
the researcher during the interview. Following in- person 
assessments, researchers accessed participants’ health 
(primary care and secondary care), social care and third 
sector records to confirm relevant variables, for example, 
overdose, diagnoses and prescribed medicines.

Tables 1 and 2 give participant characteristics at base-
line prior to randomisation. None of the characteris-
tics at baseline relate to services given or received after 
baseline. The tables describe summary characteristics by 
randomised group. There were few missing data; where 
these did occur, they are quantified in table footnotes. 
One exception was the collection of data from partici-
pants, on duration of homelessness, where 36 interven-
tion and 44 UC participants had missing data. The reason 
for this was that the question on duration of homeless-
ness was omitted in error from earlier versions of the data 
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collection form. While we have a lot of missing data for 
this measure, we have no reason to believe the findings 
would be different if all participants had provided data in 
relation to this.

Baseline data were collected on all recruited partic-
ipants, satisfying the second part of the progression 
criteria, as reported previously.14

Approximately 25% of participants were not registered 
with a GP.14 Of those who were registered, contacts were 
infrequent (one- third of participants contacted their GP 
in the previous 6 months). 90% of participants were regis-
tered with Alcohol and Drug Recovery Services (ADRS: 

the health and social care service with responsibility 
for managing alcohol and problem substance use), of 
whom, 60% had at least one contact in the past 6 months. 
One- third of participants were registered with specialist 
mental health services although 75% had not had any 
contact in the past 6 months.

Randomisation achieved comparable characteris-
tics for most variables, with some exceptions including 
patterns of street drug use: 45 (73%) in the PHOENIx 
arm used heroin compared with 32 (48%) in the UC 
arm; 41 (66%) in the PHOENIx arm used cocaine versus 
35 (53%) in UC and 32 (76%) used cannabis compared 

Figure 1 Consolidated Standards of Reporting Trials flow diagram. 1n=9 participants reappeared at 9 months follow up, who 
had not received follow up at 6 months.
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with 21 (65%) in UC. Four (6%) used gabapentinoids in 
PHOENIx group compared with 9 (16%) in UC. There 
appeared to be fewer PHOENIx group participants 
prescribed diazepam maintenance by ADRS: as part of 
a wider harm reduction intervention (5 (9%) PHOENIx 
versus 8 (12%) UC.

In table 1, diazepam means ‘prescribed diazepam’. In 
Scotland, because of the extent of the street benzodiaze-
pine problem,41 diazepam is prescribed by ADRS staff, as 
a substitute (although unlicensed) for some people who 
have problem street benzodiazepine use.

All participants had severe and multiple disadvantages. 
Quality- of- life scores were low, and experience of burden 
of treatment scores was high (indicating more diffi-
culty for participants) in both groups at baseline. There 
appeared to be fewer participants in the PHOENIx 
arm with hospitalisations and ED visits in the previous 
6 months and contacts with ADRS prescribers (medical, 
nursing and pharmacy staff all prescribed; medical staff 
given as an example in table 2). Approximately one- third 
of participants in each arm received at least one contact 
from a GP in the previous 6 months, and 11%–20% had 
received care from a practice nurse.

Table 1 Baseline demographic and clinical characteristics 
by randomised group (n (%) or mean (SD) or median (IQR))

Characteristic
PHOENIx 
(n=62)

Usual care 
(n=66)

Age (years)    42.4 (10.1) 42.0 (6.8)

Sex (male)    43 (69%) 48 (73%)

Ethnicity (white)    62 (100%) 65 (98%)

Number of years experienced 
homelessness*    23 (9–34) 24 (17–29.5)

Tobacco smoker    55 (88%) 58 (88%)

Temporary homeless 
accommodation    

  Emergency (hostel, bed and 
breakfast) accommodation    57 (92%) 61 (92%)

  Temporary furnished flat    1 (2%) 2 (3%)

  Rough sleeping/no fixed 
abode    4 (6%) 3 (4%)

Primary healthcare registration    

  GP registration (on the list of 
a family physician)    45 (73%) 50 (76%)

  Receiving alcohol and drug 
services†    60 (97%) 57 (88%)

  Receiving mental health team 
services†    19 (31%) 24 (36%)

Health conditions    

  Physical health conditions/
patient‡    5.8 (2.6) 5.0 (2.3)

  Any prescribed medicine for 
physical health    33 (53%) 33 (50%)

  Number of medicines for 
physical health    1.1 (1.3) 1.2 (1.5)

  Mental health conditions/
patient‡    2.1 (1.2) 2.3 (1.4)

  Any prescribed medicine for 
mental health    30 (48%) 37 (56%)

  Number of medicines for 
mental health    0.7 (0.8) 1.0 (1.0)

  Psychological distress§ 
(PHQ4 (Patient Health 
Questionnaire 4) ≥3; 9–12 
score severe)    9.1 (3.7) 10.0 (3.4)

Number of long- term health 
conditions    

  0–1    0 (0) 0 (0)

  2–4    5 (8%) 6 (9%)

  5–8    31 (50%) 28 (42%)

  9–16    26 (42%) 32 (48%)

Overdose    

  Overdoses in past 6 months¶    3.2 (3.2) 3.2 (3.2)

  Polydrug use**    3 (2–4) 3 (2–3.3)

   Heroin    45 (73%) 32 (48%)

   Cocaine    41 (66%) 35 (53%)

   Street benzodiazepines††    54 (87%) 58 (88%)

   Spice    5 (8%) 3 (5%)

   Gabapentinoids‡‡    4 (6%) 9 (16%)

Continued

Characteristic
PHOENIx 
(n=62)

Usual care 
(n=66)

   Cannabis    32 (76%) 21 (65%)

Main cause of overdose (self- 
report)§§    

  Unable to recall    25 (40%) 21 (31%)

  Street benzodiazepines    20 (32%) 26 (39%)

  Street benzodiazepines+other 
drugs    7 (11%) 12 (18%)

  Cocaine    2 (3%) 3 (4%)

  Heroin    4 (6%) 2 (3%)

  Suboxone    2 (3%) 1 (2%)

  Alcohol (in addition to 
polydrug use)    1 (2%) 1 (2%)

Injecting drugs    35 (53%) 31 (47%)

Possesses naloxone¶¶    37 (65%) 43 (72%)

Prescribed opiate substitution 
treatment
Buprenorphine injection/oral

     58 
(94%)

     6 (10%)
57 (86%)
13 (20%)

Prescribed diazepam    5 (9%) 8 (12%)

Missing data:
*n=80 (intervention n=36; usual care n=44).
†n = 1 (intervention).
‡Ever diagnosed (from self- report or medical records).
§PHQ4; ≥ 3 indicating caseness; n =1 (intervention).
¶n=2 (usual care).
**In past 6 months.
††Novel psychiatric substance- type benzodiazepines (synthetic 
benzodiazepine analogues).
‡‡n=10 (intervention n=6; usual care n=4).
§§n=1 (intervention).
¶¶n=11 (intervention n=4; usual care n=7).
GP, general practitioner.

Table 1 Continued
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Data collection (6- and 9-month follow-ups) and participant 
retention
Figure 1 shows losses and exclusions after randomisation 

with reasons, by treatment allocation. No safety concerns 
were raised by trial staff, participants or the Trial Manage-
ment Group at any point during the study. The mean 
duration of 6 months in- person follow- up was 5.8 (SD 
1.6) months: PHOENIx 5.5 months (SD 1.6) and UC 
6.0 months (SD 1.5). Due to delays in locating and inter-
viewing five participants (two in the intervention arm and 
three in the UC arm) who were in prison at 6 months, 
the mean duration of planned 9- month (in- person) 
follow- up was 10.3 months (SD 1.5): 10.5 (SD 1.5) months 
in the intervention group and 10.2 (SD 1.6) months in 
UC. Figure 1 shows data collected at baseline (128/128; 
100%), 6 (94/120; 78%) and 9 (91/116; 78%) months 
give 86% combined, while satisfying the minimum 
threshold of 60% for proportions retained in the study 
at 6- and 9- month follow- ups. At both follow- up time 
points and in both study arms, all participants other than 
those who had died, lost capacity or were withdrawn, had 
secondary outcome data collected from health and social 
care records.

PHOENIx intervention adherence
It was planned that at least 60% of participants would 
receive the PHOENIx intervention at least weekly. 60 
(97%) of PHOENIx participants received at least one 
visit or phone call from the PHOENIx team. Every weekly 
visit/phone call counted as part of intervention delivery 
was a consultation rather than an attempt at outreach. 
One participant moved into permanent accommodation 
on the day of recruitment and another voluntarily with-
drew (giving no reason). Figure 1 shows the PHOENIx 
intervention was offered to 60 participants from the date 
of the first participant being randomised, until 3 March 
2022 (the end of funded intervention time). 46 (74%) 
received at least weekly visits (or phone calls) from the 
PHOENIx team until study close, death, loss of capacity 
or withdrawal of consent. Table 3 (PHOENIx consulta-
tions and interventions) summarises the types of contact, 
and health and social care actions taken by the PHOENIx 
team. On average, participants received 14.9 in- person 
consultations, 13.8 phone consultations and 2.5 text 
messages (combined average of 28 contacts per partici-
pant) over a mean period of 201.8 (SD 58.2) days (28.8 
weeks; 7.2 months). The minimum number of consulta-
tions per patient was 2 and the maximum was 86. The 
minimum duration of PHOENIx support was 39 days and 
the maximum was 290 days (10.4 months). Eight out of 10 
attempted consultations resulted in face- to- face or phone 
consultations. Participants received almost 20 hours of 
in- person or phone support from the PHOENIx team 
over an average of 7.2 months (approximately 40 min/
week). Those participants who received the intervention 
for shorter periods had either died during the trial, were 
lost to follow- up, or lost mental capacity to continue in 
the study. At the end of the study intervention period, 
the PHOENIx team stopped seeing participants. They 
stepped back and UC (without the PHOENIx interven-
tion) resumed. If there were any outstanding actions for 

Table 2 Baseline frailty, quality of life, treatment 
experience and healthcare contacts (n (%) or mean (SD) or 
median (IQR))

Characteristic
PHOENIx
(n=62)

Usual care
(n=66)

Frail* 28 (65%) 22 (92%)

Prefrail† 14 (33%) 2 (8%)

Quality- of- Life (EQ5D5L) Visual 
Analogue Scale‡ 36 (25.7) 33 (22.2)

EQ5D5L Index Score – 
crosswalk method to UK Value 
Set 0.3 (0.3) 0.2 (0.4)

Patient experience with 
treatment and self- 
management§

  Workload summary score 47 42

  Impact summary score 72 67

Modified Medical Research 
Council Breathlessness Scale¶ 2 (1- 3) 2 (1- 3)

Secondary care utilisation in 
previous 6 months

  Hospitalisations per 
participant 1.6 (1.9) 1.8 (1.6)

  Hospitalisations 40 (64%) 53 (80%)

  Duration of hospitalisations 12.7 (2.7) 8.5 (10.3)

  Emergency department visits/
participant 3.4 (3.8) 3.6 (3.2)

  Emergency department 
attendances 46 (74%) 59 (89%)

  Missed outpatient 
appointments/participant 1.0 (1.9) 1.0 (1.6)

Primary care utilisation in 
previous 6 months

  Mental health nurse 15 (24%) 17 (26%)

  GP 18 (29%) 22 (33%)

  Practice nurse 7 (11%) 13 (20%)

  Alcohol and Drug Recovery 
Service (ADRS) nurse** 39 (59%) 41 (46%)

  ADRS medical officer 6 (10%) 13 (20%)

  ADRS social care** 42 (68%) 37 (57%)

*Fried’s frailty phenotype (adapted): ≥3 criteria indicating 
caseness. 1 or 2 criteria = intermediate or prefrail.
†Missing data: n=57 (Intervention(Ix) n=19; UC n=38).
‡EQ5D5L(EuroQol 5 Dimension 3 Level) Visual Analogue Scores 
0= worst health imaginable; 100=best health imaginable.
§ Ix n=6; UC n= 1.
¶n=13; Options 0 (breathless only on hard exercise to 4 (too 
breathless to leave accommodation).
**ADRS nurse or ADRS social care worker may have provided care 
management in addition to respective professional roles; contacts 
for both roles included in totals.
GP, general practitioner; UC, usual care.
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participant care, these were recorded in medical and 
social care records to ensure continuity of care. The 
intervention was individualised to each participant. This 
was necessary because participants had a large range 
of different, longstanding health and social care prob-
lems as described in tables 1 and 2. The wide range of 
support (duration of intervention and range of problems 
addressed) did not come as a surprise to the staff deliv-
ering the intervention, or the research team, because we 
had conducted extensive feasibility testing prior to the 
pilot RCT.16–18

Many participants had not had any previous therapeutic 
relationships with health or other workers and were wary 
of entering into any kind of alliance–outcome relation-
ship due to past traumas. This meant that some time 
was needed to build trust before beginning to tackle the 
participants’ problems. When the team addressed health 
and social care problems, these took some time because 
there were normally multiple problems. For example, the 
participant may have prioritised their dental pain, neces-
sitating the team to take the participant to a dentist for 
registration and booking serial appointments for assess-
ment and treatment. Following this, or while waiting for 
the next dental appointment, the participant may have 
asked for help with their leg ulcer, or respiratory prob-
lems, or help to apply for welfare benefits. All of these 
actions took time and persistent follow- up on outreach.

Changes to care resulting directly from PHOENIx
49 (82%) participants received at least one physical health 
medicine prescription from the pharmacist. Online 
supplemental web appendix 3 describes the range of 
medicine groups prescribed for physical health problems 
including pain/epilepsy; anaemia and nutritional prob-
lems; chronic obstructive pulmonary disease and wound 
care dressings. Medicines prescribed for mental health 
conditions included antidepressants and in a minority 
of instances, antipsychotics which were prescribed for 
people with established, relevant diagnoses who had 
recently discontinued due to difficulty obtaining prescrip-
tions. Approximately half (32/60 (53%)) received at 
least one prescription for an untreated mental health 
problem. A PHOENIx Pharmacist- initiated prescription 
to treat problem drug use was rare (3% of participants) 
because PHOENIx Pharmacists worked under Home-
less Health Service GP Service governance, which did 
not include governance to prescribe medication- assisted 
treatment for problem drug use. Instead, patients were 
prescribed treatments for problem drug use, by special-
ists in the ADRS. Requests for help with problem diaz-
epam use constituted most PHOENIx team referrals to 
ADRS. These occurred after several consultations, the 
team having built trust to the point where participants 
began to think about addressing their problem street 
benzodiazepine use, then accepted the offer of specialist 
assessment.

At baseline, participants had a range of conditions, some 
of which were treated and others untreated (table 1). 

PHOENIx Pharmacists prescribed medicines for condi-
tions whether they were treated or not. For treated condi-
tions, the pharmacists tended to stop existing treatments 
(because they were not achieving the desired effect, for 
example, antidepressant without any evidence of benefit) 
and start a new type of medicine for the same condition, 
or change the dose of an existing medicine, for example, 
increase the dose of a steroid inhaler for chronic obstruc-
tive pulmonary disease. Pharmacists made the new diag-
noses described in table 3.

In all cases when medicines were prescribed, or partic-
ipants received treatment or referral, PHOENIx teams 
followed up at the next contact, to confirm the patient 
was responding as planned.

Third sector homelessness worker interventions 
received by most participants: advice and social support, 
and accompanied appointment attendance, for example, 
to job centres and outpatient appointments, were 
common. Half of participants received items to help with 
daily living, for example, kettles and televisions, for use 
in emergency accommodation. Social workers do not 
tend to support people experiencing homelessness in 
this way. Usual social support does not include working 
with people experiencing homelessness (or the wider 
population in recovery from drug use) to encourage 
participation in work training programmes, voluntary or 
paid work. Through social prescribing networks estab-
lished by third sector organisations, half of participants 
began participation in purposeful activities, for example, 
fixing bicycles or other voluntary work. These types of 
activities were welcomed by participants and viewed as a 
step towards recovery and re- integration into mainstream 
society.

Rate of presentation to ED at 6- and 9-month follow-up
Three measures of ED attendance were collected at 
follow- up: ED attendances per participant; participants 
with at least one ED attendance; the number of days 
between randomisation and first overdose after randomi-
sation.

PHOENIx supported some participants to attend ED 
(table 3). Table 4 shows what appears to be more partic-
ipants with at least one ED visit but delayed time to first 
ED visit. From Table 4, there appeared to be a delay in the 
time to first overdose in the intervention group compared 
with UC. Similarly, there appeared to be more interven-
tion group participants with at least one hospitalisation 
compared with UC but delayed time to hospitalisation.

Participants in the PHOENIx arm received increases 
in the prescribing of medicines for physical and mental 
health and problem opiate use and more ADRS contacts 
at follow- up. Baseline differences in diazepam (fewer in 
the intervention arm) prescribing persisted. Quality- of- 
life scores (on the EQ5D5L Visual Analogue Scale) in 
PHOENIx appeared to be higher at follow- up but any 
apparent difference waned at 9 months. Of note is the 
improvement in EQ5D5L scores in both groups from 
baseline (table 1) to follow- up (table 4).
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Online supplemental web appendix 4 shows reduc-
tion in treatment burden workload and impact of 
self- management in PHOENIx participants was more 
pronounced at 6 months (while the intervention was 
being delivered) than at 9 months. Online supplemental 
web appendix 4 also shows eight (15%) PHOENIx 
group participants lived in temporary furnished flats at 
6 months, signalling a step up in terms of independence, 
as compared with supported or unsupported emergency 
accommodation. Seven (16%) PHOENIx group lived 
in their own tenancies at 9 months compared with UC 
(4(9%)) and increases in welfare benefits appeared 
higher in participants receiving PHOENIx support. High 
levels of psychological distress persisted throughout 
the study for most participants (online supplemental 
appendix 4).

Table 3 PHOENIx consultations and interventions (from 
PHOENIx intervention records) (n (%) or mean (SD) or 
median (IQR))

Characteristics of consultations/
interventions

PHOENIx (n 
= 60)

Engagement (visit/phone call/text)

Attempts per participant

Consultations per participant 28.8 (17.8)

Participants with at least one consultation 60 (100%)

Participants with in- person consultations 893 (52%)

In- person consultations per participant 14.9 (9.9)

Participants with phone consultations 771 (45%)

Phone consultations per participant 13.8 (9.8)

Participants sent text messages 65 (4%)

Text contacts per participant 2.5 (2.2)

Cumulative duration of consultations per 
participant (hours) 19.4 (13.8)

Timespan of PHOENIx intervention per 
participant (days) 201.8 (58.2)

Prescriptions by PHOENIx pharmacist (n (%) 
participants prescribed medicines)

  Physical health 49 (81%)

  Mental health 32 (53%)

  Problem drug use 1 2 (3%)

Prescriptions by PHOENIx pharmacist for 
untreated conditions (medicines/participant)

  Physical health 3.4 (2.3)

  Mental health 1.3 (0.6)

  Problem drug use* 1 (0)

Prescription for treated conditions

  Physical health

  Medicines prescribed/participant 17.0 (18.4)

  Mental health

  Medicines prescribed/participant 2.6 (4.1)

  Problem drug use

Medicines prescribed/participant 0 (0.2)

New physical health diagnoses

  New diagnoses/participant 1.3 (1.6)

  Participants with new diagnoses 35 (58%)

New mental health diagnoses/participant

  New diagnoses/participant 0.2 (0.6)

  Participants with new diagnoses 6 (10%)

Other interventions by pharmacist

  Naloxone/injection equipment/dry blood 
spot 47 (78%)

  Wounds dressed 26 (43%)

  Clinical examination 50 (83%)

Referrals to other services

  General practitioner (GP) 42 (70%)

Continued

Characteristics of consultations/
interventions

PHOENIx (n 
= 60)

  GP treatment room nurse (eg, wound 
dressings) 19 (32%)

  Emergency department 16 (27%)

  Specialist clinic (acute care outpatients) 29 (48%)

  Dentist 18 (30%)

  Optician 19 (32%)

  Blood- borne virus team 10 (17%)

  Other health service, for example, 
physiotherapy 32 (53%)

  Alcohol and Drug Recovery Service 
(ADRS) referrals

   Request for new/restart opiate 
substitution treatment 16 (27%)

   Request for review consultation, for 
example, diazepam start† 51 (85%)

   Advice 38 (63%)

Social care support

  Advice/information, for example, casework 
for change of accommodation 58 (97%)

  Food parcels 26 (43%)

  Clothing/toiletries 22 (37%)

  Household item, for example, microwave 29 (48%)

  Social prescribing 29 (48%)

  Benefits support 30 (50%)

  Accompanied appointment attendance 47 (78%)

*ADRS medical staff agreed it was more appropriate and 
convenient that PHOENIx prescribed opiate substitution treatment 
in these cases, as exceptions to rule.
†Some participants who have problem street benzodiazepine 
use, are prescribed diazepam by specialist ADRSs, to minimise 
or eliminate the need to purchase street benzodiazepines and 
thereby reduce harm.

Table 3 Continued
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DISCUSSION
There are calls for innovative, longer duration wrapa-
round health and social care interventions and a growing 
worldwide public health crisis of drug- related deaths, 
particularly among people experiencing homeless-
ness.3 14 42 People experiencing homelessness with recent 
non- fatal overdose, who are at high risk of drug- related 
death, can be recruited and retained in a RCT. The 
PHOENIx intervention was delivered as planned.

Almost all eligible participants identified at the 20 
venues and invited to participate during the study period 
were successfully enrolled in the study. We note that 
Beaudoin et al recruited participants within 30 days of 
presenting to ED with overdose.43 We also considered 
recruiting participants from EDs. However, in the design 

phase of our trial, patients told us that delays in receiving 
opiate substitution treatment in hospital led them to self- 
discharge against medical advice. We suspected this would 
make recruitment from ED more difficult. We therefore 
opted for primary care/community recruitment instead. 
We are also mindful that changing health behaviours 
during or immediately following overdose and hospital-
isation may be difficult due to variable levels of recep-
tivity to advice.43 In Scotland, on leaving hospital after 
several days, patients may find their temporary room in 
homeless accommodation has been passed onto another 
person. This means that on discharge from hospital, 
while they are recovering from a near- death experience 
and vulnerable, they may require to re- present to author-
ities to secure new accommodation. On this basis, we felt 

Table 4 Outcomes (n (%) or mean (SD)/median (IQR))

6 months after randomisation 6–9 months after randomisation

Intervention Usual care Intervention Usual care

Primary

Emergency department (ED)

  ED visits/participant
  Participants with at least one ED visit
  Days to first ED visit

  3.0 (2.9)
  46 (85%)
  34 (12–77)

  2.6 (3.4)
  41 (70%)
  26 (6–52)   0.9 (1.5)   0.5 (1.1)

Non- fatal overdose         

  Overdoses/participant 2.3 (3.8) 2.8 (4.6) 0.8 (2.6) 0.8 (2.3)

  Participants with at least one overdose 32 (59%) 32 (54%)     

  Days to first overdose 61 (22–113) 36 (12–70)     

Secondary         

Hospitalisation         

  Hospitalisation/participant 1.4 (1.8) 1.3 (1.8) 0.4 (0.9) 0.3 (0.7)

  Participants with at least one hospitalisation 33 (61%) 30 (51%)     

  Days to first hospitalisation 122 (62–156) 109 (74–164)     

  Duration of hospitalisation 7.6 (18.4) 4.1 (7.7)     

Prescribed (Rx) treatments         

  Physical health Rx/participant 3 (1- 5) 1 (0–4) 4 (2- 5) 2 (1- 4)

  Participants with ≥1 physical health Rx 48 (88%) 32 (54%) 45 (88%) 33 (57%)

  Mental health Rx/participant 1 (0–1) 0 (0–1) 1 (0–2) 1 (1- 1)

  Participants with ≥1 mental health Rx 35 (65%) 30 (51%) 30 (59%) 30 (52%)

  Participants Rx opiate substitution therapy 50 (93%) 49 (83%) 47 (92%) 43 (74%)

  Buprenorphine oral/ injection 8 (15%) 15 (25%) 9 (18%) 7 (12%)

  Days missed methadone 5 (10.7) 4 (9.3) 2.9 (7.8) 1.3 (4.3)

  Diazepam Rx 5 (9%) 11 (19%) 4 (8%) 12 (21%)

Health- related quality of life (QALYs)         

  EQ5D5L (EuroQol 5 dimension 3 Level) Visual 
Analogue Scale 50.5 (24.5)* 42.2 (25.0)* 51.9 (25.5)† 48.0 (24.0)†

  Index QALYs 8.6‡ 6.2‡ 14.6§ 11.7§

*Missing data: UC n=21; Intervention (Ix) n=10.
†UC and Ix n=19 each.
‡Ix n=2; UC n=17.
§Ix n=8; UC n=14.
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that the priority of any patient with recent overdose in 
hospital would be to secure a safe place to stay, rather 
than discuss trial recruitment.

Our data collection methods were successful and results 
show the intervention was delivered as planned, leading 
to prescribing of a range of medicines, referrals to social 
care, social prescribing and housing. Therapeutic rela-
tionships between PHOENIx and allocated participants 
were developed over time. Many of these relationships 
outlived the trial timelines and participants continued to 
seek PHOENIx support.

The characteristics of participants lost to follow- up were 
similar to those remaining in the study, suggesting good 
external validity (online supplemental web appendix 
5). As far as we are aware from the worldwide literature, 
there is only one other published pilot RCT (Savage et 
al, involving nine participants)44 targeting people experi-
encing homelessness, offering an intervention to improve 
health outcomes.25 Other published RCTs in homeless-
ness are definitive trials without previous pilot work, 
lacking information about recruitment procedures. This 
limits understanding of successful recruitment strategies 
and may contribute to under- recruitment.45

Most previous studies describing longitudinal charac-
teristics and outcomes of inclusion health and homeless 
populations have relied on data linkage methods.46 47 
While data linkage methods are advantageous in terms of 
enabling larger sample sizes, the resulting data lack the 
breadth and granularity that can be obtained through 
in- person assessments and lookup of individual- level 
clinical records. Obtaining data directly from primary 
care clinical and administrative records for people expe-
riencing homelessness may enable more comprehen-
sive information,48–50 but data may be limited because 
of poor engagement in primary care.12 We therefore 
sought to collect a wide range of detailed information 
using all available sources: in- person assessments and 
directly from clinical and social care records. We did 
this to better understand unmet health and social care 
needs and inform the choice of outcome in a subse-
quent definitive RCT. Findings reinforce intersection-
ality and multiple exclusion homelessness, underscoring 
the urgent need to move policy and practice through 
testing new interventions.51 Three findings, in partic-
ular, merit attention as markers of lack of progress in 
the provision of effective healthcare services for people 
experiencing homelessness. First, half of the recruited 
participants’ physical and mental health problems were 
untreated. The uptake of evidence- based treatment 
therefore lags 20 years behind levels observed in the 
mainstream population.52 Second, overdoses continued 
despite near maximal engagement with ADRS, and 
availability of heroin- assisted treatment, confirming the 
urgent need for additional complementary approaches. 
Lastly, people at the highest risk of fatal overdose are 
continuing to live in unsupported temporary accom-
modation which further increases the risk of fatal over-
dose.53 Additional, new findings that may be expected to 

perpetuate risk included maximum levels of frailty, high 
levels of treatment burden and low QoL.

Participant retention rates of 83% at 6 and 9 months 
are on a par with retention rates in other definitive RCTs 
in homelessness14 25 26 and pilot RCTs in mainstream 
populations.54

The intervention was delivered as planned suggesting 
participants accept longer contacts which are condu-
cive to enabling multiple, entrenched health and social 
care problems to be discussed.42 Dedicated, generalist, 
outreach health input has been noted to be lacking in 
Housing First intervention studies.55 Our findings suggest 
PHOENIx may be delivered to people experiencing 
homelessness moving into more settled accommodation. 
Given the therapeutic alliance formed between partici-
pants and PHOENIx (with GP backing), a subsequent 
definitive study of a strengthened PHOENIx interven-
tion, including direct referral to permanent housing for 
those who wish to receive it, may be appropriate.

The number of deaths in the trial (seven participants: 
five in PHOENIx and two in UC) was notable. Reasons 
for the difference between groups are uncertain but may 
relate to the excess in street heroin and cocaine use in 
the PHOENIx group at baseline, and lower prescribing 
of medication- assisted treatment, for example, buprenor-
phine or diazepam. Participants were noted to be frail 
or prefrail, conditions known to be associated with 
mortality.56 In a larger trial, formal recording of cause of 
in- trial death will be required. The average age of death of 
seven participants within the trial was 45.3 (SD 7.6) years, 
approximately 5 years younger than the median age of 
death in the most recent (record linkage) study of people 
experiencing homelessness in England.47 More prospec-
tive studies recruiting and interviewing consented partic-
ipants are urgently needed to inform our understanding 
of contemporary health and social care factors protecting 
against risk of overdose and drug- related death in people 
experiencing homelessness with recent overdose.

The EQ5D5L measure enabled capture of QoL across 
different domains; the median score was 50 which is lower 
than in people experiencing homelessness in England57 
and Germany.58 The intervention may have decreased 
treatment burden and increased QoL through the 
strong alliance–outcome relationship formed between 
PHOENIx and participants who lacked supportive rela-
tionships.14 However, comparative inferences are not 
possible due to insufficient sample size. Quality- of- life 
improvements of similar magnitude have been described 
previously in an RCT testing a GP- led intervention in 
England.59

By achieving a priori progression criteria, our pilot 
RCT provides sufficient evidence that a definitive RCT 
(a scaled- up version of the pilot, powered to detect 
clinically and statistically significant differences in 
outcomes) can be successfully delivered. If the defini-
tive RCT shows PHOENIx recipients have statistically 
and clinically significantly better outcomes, information 
on the costs and impact of scaling up the intervention 
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will be required. The definitive RCT will have a parallel 
economic evaluation to answer the question: is PHOENIx 
cost- effective, in assisting people experiencing homeless-
ness from: a health and social care perspective, under the 
UK National Institute of Clinical Effectiveness reference 
case criteria; and a social return on capital perspective 
additionally accounting for third sector, criminal justice 
and welfare payments?

Strengths and limitations
As far as we know, our approach involving collaboration 
between health and third sector workers is novel.25 Third 
sector and voluntary organisations exist across the world, 
aiming to support people experiencing homelessness. 
In addition to the UK, pharmacists can legally prescribe 
medicines in Canada, New Zealand, Nigeria, Argen-
tina, Israel and the USA.21–23 Our intervention, if shown 
to be effective in a subsequent RCT, may be generalis-
able worldwide to other healthcare settings where clin-
ical pharmacists and third sector homeless teams work 
collaboratively with GPs/family physicians. However, in 
healthcare systems other than the UK National Health 
Service, transferability of the pharmacist intervention 
may be limited by other impediments faced by people 
experiencing homelessness, for example, a lack of health 
insurance which complicates access to medicines. It is 
possible that the intervention could be delivered by inde-
pendent prescriber nurses or other healthcare profes-
sionals, alongside third sector homelessness workers. 
Adherence with the intervention was comparable to rates 
in other studies targeting homeless participants.14 25 We 
included a diverse range of outcomes that are important 
to patients including, for the first time, a measure of 
treatment burden (PETS) and explored the possibility of 
time to overdose being a primary outcome in subsequent 
work.

Nonetheless, the study has several limitations. Pilot 
studies are not designed to detect intervention effective-
ness. The study setting and availability of other services 
may have impacted outcomes. For example, uptake of 
PHOENIx interventions may have been conditional on a 
relative lack of alternative health and social care outreach 
or, for example, tailored mental health services such as 
cognitive–behavioural therapy—trauma- focused care. 
Generalist pharmacists worked closely with specialist 
homelessness/inclusion health GPs, obtaining advice 
on outreach when needed. Specialist homelessness GP 
services exist because of the unique needs of this group 
of patients, and the evidence of effectiveness for people 
experiencing homelessness.60 The UK also has main-
stream (regular) GP practices catering for people who 
are not homeless. People are free to register with one or 
the other. The specialist homelessness GP service offered 
psychologically informed unconditional care to people 
experiencing homelessness. The PHOENIx Pharmacists, 
acting as the outreach arm of the specialist homeless GP 
practice, also provided trauma- informed care. Continuity 
of care was offered through repeated outreach visits, even 

if the participant moved from one temporary accommo-
dation to another. The specialist homelessness GPs and 
pharmacists never ‘closed’ participants to their services 
and did not move people who were registered with the 
homelessness GP service onto a mainstream GP practice, 
until they were ready.60

The extent of access to permanent supported housing 
and rehabilitation in Glasgow also has a bearing on the 
PHOENIx intervention and outcomes. Other weaknesses 
include some baseline imbalances between groups which 
may have arisen following 1:1 randomisation without strat-
ification, for example, baseline diazepam prescribing.

CONCLUSION
People experiencing homelessness with recent non- fatal 
overdose remain exposed to multiple known risk factors 
for fatal overdose, including unmet long- term health 
needs. People experiencing homelessness are accessible, 
willing to receive sustained support on outreach. The 
majority can be recruited into and remain in a trial for 
up to 10 months.

Intersectional, unmet health and social care needs 
may be met, in part, by the PHOENIx intervention over 
7 months. A definitive trial is needed to assess effective-
ness, cost- effectiveness and any implementation and 
contextual factors facilitating or inhibiting delivery and 
achievement of intended outcomes.

PHOENIx in Glasgow offers a recognised, accepted 
and integrated process of care, and if effective at delaying 
overdose in the context of a definitive RCT, the interven-
tion could be rolled out to other cities worldwide.
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