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Abstract 

 

Objective: To identify, describe and appraise trials of interventions to manage physical 

long-term conditions (LTCs) in homeless adults delivered by healthcare professionals.    

 

Design: Systematic review of Randomised Controlled Trials (RCTs), Non-randomised 

Controlled Trials and Controlled Before-After (CBA) studies. Interventions 

characterised using Effective Practice and Organisation of Care (EPOC) taxonomy. 

Quality assessed using EPOC Risk of Bias (ROB) criteria. 

 

Data sources: Database searches (Medline, Embase, PsycINFO, Scopus, CINAHL, Assia, 

CENTRAL), hand searching reference lists, citation searches, Grey literature, and contact 

with study authors. 

 

Setting: Community. 

 

Participants: Adults (≥ 18 years) fulfilling European Typology of Homelessness 

(ETHOS) criteria. 

 

Intervention: Delivered by healthcare professionals managing physical LTCs. 

 

Outcomes: Unscheduled healthcare utilisation, mortality, biological markers of disease 

control, adherence to treatment and engagement in care, patient satisfaction, 

knowledge, self-efficacy, quality of life and cost-effectiveness. 
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Results: 11 studies were included (8 RCTs, 2 quasi-experimental, 1 feasibility) 

involving 9-520 participants (71-94% male, median age 37-48). Ten from USA, one from 

UK.  Studies included various LTCs (n=3); or focused on one LTC: latent tuberculosis 

(n=4); HIV (n=2); Hepatitis C (n=1); or Type 2 Diabetes Mellitus (n=1). All interventions 

were complex with multiple components. Four described theories underpinning their 

intervention. Three assessed unscheduled healthcare utilization with none showing 

consistent evidence of reduction in hospitalization or emergency department 

attendance. Six assessed adherence to specific treatments, of which four showed 

improved adherence to latent TB therapy. Three concerned education case-

management, all of which improved disease specific knowledge. No improvements were 

seen in biological markers of disease (two studies) and none assessed mortality.  

 

 

 

Conclusions: Evidence for management of physical LTCs in homeless adults is sparse. 

Educational case-management interventions may improve knowledge and medication 

adherence.  Large trials of theory-based, interventions, assessing health care utilization 

and outcomes as well as assessment of biological outcomes and cost-effectiveness, are 

needed.  

 

Abstract word count: 295  
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Strengths and Limitations of the Study 

• This is the first systematic review to focus on effects of physical long-term 

condition management interventions for adults who are homeless. 

• A comprehensive search strategy was supplemented with hand searching, Grey 

literature searches and contact with study authors.  

• Interventions are described using the Effective Practice and Organisation of Care 

(EPOC) Taxonomy 

• Significant heterogeneity precluded meta-analysis, so a narrative synthesis is 

presented along with a Harvest Plot summarising study findings. 

• Evidence available for high income countries only. 
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INTRODUCTION  

 

The prevalence of homelessness is increasing across high income countries.[1] The 

experience of homelessness is associated with increased morbidity and mortality.[2-4] 

Social exclusion and socio-economic deprivation,[5, 6] adversity over the life course,[7] 

as well as environmental and behavioral risk factors[8] typical of homelessness, 

contribute to an increased prevalence of a range of physical long-term conditions 

(LTCs) compared to the rest of the population.[1] Outcomes of physical LTCs are poorer 

among people who are homeless.[9, 10] Engagement with scheduled appointments, 

preventative health services and adherence to treatment are typically lower.[11-14] 

Barriers to access, conflicting priorities, physical and mental multimorbidity are 

thought to contribute to poorly coordinated use of healthcare services. [14] 

Consequently, there is a need for tailored services.[14-16]  Healthcare delivery models 

for people experiencing homelessness include specialised or generalist primary care 

services ;[17] and integrated housing and health interventions. There is insufficient 

evidence of reach and effectiveness to favour one  model over another.[18]The 

expanding role of non-medical healthcare professionals e.g. nurse and pharmacist 

prescribers, targeting physical LTCs,[19] offers a complementary model of healthcare 

for people who are homeless. Sharing clinical roles may be welcome given the 

increasing evidence of multimorbidity and polypharmacy.[20]  

 

Controlled evaluations of models of healthcare for people who are homeless are 

relatively few and optimal delivery varies between different health and social care 

systems.[16] There have been calls to evaluate more interventions to improve the 
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health of people who are homeless,[21] including long-term prospective studies with 

economic analyses. [14] 

 

Previous systematic reviews have identified the potential benefit of tailored 

interventions and strategies for addressing mental health and substance misuse.[22, 23] 

These have shown potential for monetary incentives to improve adherence for people 

who are homeless with latent tuberculosis,[22] and that provision of housing improved 

health outcomes in HIV.[23]However, to the authors’ knowledge, no previous 

systematic reviews have focused specifically on the management of physical LTCs for 

people who are homeless.  

 

Aims 

 

This review aims to systematically identify, describe and appraise trials of interventions 

focusing on the management of physical LTCs, delivered by healthcare professionals for 

adults who are homeless.  It addresses the following two research questions:  

 

1. What are the key components of interventions aimed at optimising physical LTC 

management including theoretical underpinnings? 

2. What outcome measures have been used in trials of interventions aimed at 

optimising physical LTC management and what effects, if any, have been 

reported? 
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This systematic review followed a pre-specified protocol [24](registered with 

PROSPERO, ID: CRD42016046183, available at 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42016046183) and 

is described according to the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) statement.[25] 

 

Eligibility Criteria 

 

Eligibility criteria and search process are described in detail in our published protocol 

paper,[24] and are outlined briefly below. Homelessness was defined according to the 

ETHOS criteria[26]. Eligible studies included adult participants who met the ETHOS 

defined homelessness criteria with one or more physical LTC or those concerning 

physical LTC management as part of a broader intervention (e.g. access to primary 

care). Delivery by a healthcare professional was required, either alone or as part of a 

wider team.  

 

Literature Search 

 

Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, and Cochrane Central Register of 

Controlled Trials (CENTRAL) were searched from 1966 (or inception) until October 2016. 

Our search strategy was “homelessness” AND “long-term condition or healthcare 

delivery terms” AND “trial or evaluation terms”. The full search terms for Medline are 

shown in Additional File 1 and were adapted for other databases. Database searches 

were supplemented by hand searching of reference lists of all eligible studies, hand 
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searching the Journal of the Poor and Underserved, and forward citation searches of 

included studies using Web of Science. A number of ‘Grey Literature’ sources were also 

searched, (Additional File 1). Grey literature and relevant conference abstracts were 

used to identify recently publishes studies.  

 

Two reviewers (PH plus LY, RL or RE), using DistillerSR software, independently 

screened titles and abstracts of all records identified. Full texts of all potentially eligible 

studies were obtained and assessed independently by two reviewers (PH, LY or RE) 

against the eligibility criteria. At all levels disagreements were resolved by discussion, 

involving a third reviewer (RL or LY) when consensus could not be reached. Where 

studies included homeless participants but analysis of these participants was not 

presented separately, we contacted the study authors to request these data. Studies 

were excluded if these were not available. Using a standardised data extraction form, 

two reviewers (PH plus LY or LG) independently extracted data from each study eligible 

for inclusion. The components of each intervention were described according to the 

Cochrane Effective Practice and Organization of Care (EPOC) taxonomy.[27] Two 

reviewers independently assessed each study according to the criteria outlined in the 

Cochrane EPOC guidelines for assessing risk of bias (ROB) in RCTs, non-randomised 

controlled trials and CBA studies.[27] After grading each study a judgment of the overall 

risk of bias was made for each outcome, taking into account the relative importance of 

potential sources of bias to the outcome in question.  

 

 

Synthesis 
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We assessed the clinical and methodological heterogeneity of the eligible studies. Few 

studies considered similar outcomes, and those that did had either different comparator 

groups,[28, 29] differing methods of assessing similar outcomes (e.g. survey vs. routine 

data for emergency department (ED) attendance)[30, 31] or concerned complex 

interventions, the diversity of which would limit the utility of a pooled analysis.[30, 32] 

Consequently, a meta-analysis was deemed inappropriate and we performed a narrative 

synthesis of the study findings. Studies were grouped by outcome and the strength of 

the body of evidence for each outcome was assessed using the Grades of 

Recommendation, Assessment, Development and Evaluation (GRADE) approach.[33] 

 

We constructed a Harvest Plot post hoc to display the results. Harvest plots use bars 

representing individual studies placed on a plot matrix to indicate whether the review 

intervention showed an overall positive, negative, or no consistent effect for the 

outcome in question. They enable data to be summarised when study designs and 

outcomes are diverse and heterogeneous.[34, 35] We used the following criteria to 

decide how each study should be displayed:  

• Height of the bar represented the number of participants in the study; 

• RCTs were displayed in bold with other designs in grey;  

• The risk of bias for the outcome of each study was indicated as low, moderate or 

high using a coloured dot above the bar;  

• Statistically significant differences were displayed as a positive effect if they 

favoured the intervention; negative if they favoured the comparator and neutral 

if not statistically significant; 

• Where some, but not all, findings in a group of outcomes showed a positive or 

negative effect, bars were hatched to indicate inconsistency.  
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RESULTS 

 

Study Selection 

 

The results of abstract and full-text screening are shown in the PRISMA diagram in 

Figure 1. A full list of studies excluded at full-text level, along with reasons for exclusion, 

is shown in Additional File 2.  

 

FIGURE 1 – PRISMA DIAGRAM 

 

Description of Studies 

Sixteen papers were eligible for inclusion which described eleven unique studies.[28-

32, 36-46] Ten studies were from the USA [28, 29, 31, 32, 36-46] and one from UK.[30] 

Three studies  included a range of LTCs;[30-32] four studies concerned latent 

tuberculosis;[28, 29, 36-40] one concerned Hepatitis C;[45] two studies concerned 

HIV;[42-44, 46] and one concerned Type 2 Diabetes Mellitus.[41] Eight were RCTs, two 

quasi-experimental and one was a pilot study.  

 

Study Populations 

Details of the study populations are summarised in table 1. Sample sizes ranged from 9 

to 520. Median age ranged from 37 to 49 years. In all of the studies the majority of 

participants were male (percentage male participants ranged from 67% to 94% in the 

intervention groups). Age and sex distributions were consistent with previous literature 

on homelessness.[1] Six studies, all from the USA reported details of ethnicity.[28, 29, 

36, 40, 42, 45] African American participants were the most prevalent in five of these. 
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Only two studies included any detail of comorbidities.[30, 36] Details of attrition are 

shown in Additional File 4.   

 

Quality Assessment 

Results of the EPOC Risk of Bias assessment for each of the included studies is shown in 

table 2. None of the included studies scored low risk for each of the criteria. These were 

used to inform outcome-level risk of bias assessment. These are displayed, along with 

justification, in Additional File 4.  

 

Intervention Components and Theoretical Underpinnings  

Each of the studies described interventions that were complex and included multiple 

components. These included changes to how, and where, care was delivered, the 

personnel delivering care, how care delivery was coordinated, and the provision of 

financial support. The components of the EPOC taxonomy relating to each of the 

interventions are shown in table 3, along with a summary of the intervention and 

control interventions. Descriptions of the specific aspects of each intervention relating 

to the taxonomy are shown in Additional File 3.  

 

Four of the eleven studies reported an explicit theoretical framework underpinning the 

intervention (table 3). These included the Comprehensive Health Seeking and Coping 

Paradigm underpinning two of the studies, and Self-Efficacy Theory and the Health 

Belief Model each underpinning one intervention.  
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Table 1: Summary of study populations 

Study Design Location Number of 
Participants 
 

Age, mean 
(SD) 

Sex (%) Ethnicity (%) Long-term 
Condition 

Homelessness 
definition 

Pilote 
1996[40] 

RCT USA 244 
 
I1: 83 
I2: 82 
C: 79 

I1: median 40 
I2: median 39 
C: median 40 

I1: M (71%) 
I2: M (67%) 
C: M (66%) 

African American (I1: 48%, I2: 
57%, C: 54%) 
White (I1: 33%, I2: 27%, C: 27%) 
Hispanic (I1: 16%, I2: 11%, C: 
13%) 

Latent TB Homeless: not further 
defined 

Tulsky 
2000[29] 

RCT USA 118 
 
I1: 43 
I2: 37 
C: 38 

Median 37 M (89%) African American (52%) 
White (21%) 
Hispanic (27%) 

Latent TB Homeless or marginally 
housed 

Tulsky 
2004[28] 

RCT USA 141 
 
I: 72 
C: 69 

Median 41 
(range 21-79) 

M (85%) African American (47%) 
White (32%) 
Other (20%) 

Latent TB Homeless or marginally 
housed 

Samet 
2005[46] 

RCT USA 151 (34 
homeless) 
 
I: 19 
C: 15 

Median 44 
(range 26-60) 

M (82%) N.S. HIV with alcohol 
problems 

Homeless: not further 
defined 

Ciaranello 
2006[31] 
 

Quasi-
experi-
mental 

USA 6 transitional 
housing 
facilities 
 
I:219 sampled 
C: 50 sampled 

I: 41.6 (9.6) 
C: 41.3 (10.4) 

I: M (81%) 
C: M (44%) 

N.S. Various “Formerly homeless” 
residents of transitional 
housing 

Nyamathi 
2006[36] 
Nyamathi 
2007[37] 
Schumann 
2007[38] 
Nyamathi 
2008[39] 

RCT USA 520 
 
I: 279 
C: 241 

41.5 (8.5) M (79.6%) African American (81%) 
White (7.3%) 
Hispanic (9.4%) 
Other (2.3%) 

Latent TB Sleeping in homeless 
shelters 

Tsai RCT USA 137 I: Median 44 I: M (91%) I: Caucasian (48%) HIV with comorbid “homeless or marginally 
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2013[42] 
Tsai 
2013[43] 
Grelotti 
2016[44] 

 
I: 66 
C: 71 

(IQR: 37-53) 
C: Median 42 
(IQR: 37-79) 

C: M (89%) C: Caucasian (51%) depression housed” 

Savage 
2014[41] 

Random-
ised 
pilot/ 
feasibility 

USA 9 
 
I: 6 
C: 3 

N.S. N.S. N.S. Type 2 diabetes Living without shelter or 
adequate 
accommodation 

Tyler 
2014[45] 

Random-
ised 
quasi-
experi-
mental 

USA 107 (hepatitis C 
positive subset) 
 
I: 46 
C: 61 

Males: 44 
(7.1) 
 
Females: 45.3 
(8.9) 

M (79%) African American (63%) 
White (17%) 
Latino (18%) 

Hepatitis C Homeless: not further 
specified 

O’Toole 
2015[32] 

RCT USA 185 
 
I1: 39 
I2: 40 
I1+2: 44 
C: 62 

48.6 (10.8) M (94%) “Minority population” (43%) Various “lacking fixed, regular 
and adequate night-
time residence.” 

Hewett 
2016[30] 

RCT UK 410 I: 41.6 (12.1) 
C: 42.5 (11.3) 

I: M (81.6%) 
C: M 
(81.4%) 

N.S.  
Nationality: 
UK: I (69.4%), C (72.5%) 
European union: I (22.3%), C 
(17.6%) 
Other: I (8.3%) C (9.8%) 

Various No fixed residence on 
hospital discharge 
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Table 2: Risk of bias within individual studies 

Criteria Study 

C
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6 
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00
6,

 2
00
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20

07
 

O
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oo
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 2
01
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P
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 2

00
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S
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e 

20
14
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 2

01
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d 

 
G
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tti
 2

01
6 

T
ul
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y 
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00

 

T
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sk
y 

20
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T
yl

er
 2

01
4 

Random sequence generation 
 

 
High 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear  

 
High 

 
Low 

 
Low 

 
Low 

 
High 

Allocation concealment 
 

 
High 

 
Low 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

Blinding of participants/ personnel 
 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
Unclear 

 
High 

Similar baseline outcome measures 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear 

 
Low 

Similar baseline characteristics 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Blinding of outcome assessment 
 

 
High 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

Incomplete outcome data 
 

 
High 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

Protection from contamination 
 

 
High 

 
Unclear  

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Selective Outcome Reporting  
Low  r   

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

Other bias 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
High 

 
High 

 
Low 
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Table 3: Intervention Components, Theoretical Underpinning, and Outcomes 
Study Components Theory Intervention Comparator Outcomes 
Pilote 1996[40] How care is delivered: Individual delivery 

Where care is delivered: Orientation to 
environment/facilities; transportation services 
Finance: Incentives 

None specified Monetary incentive for TB clinic 
attendance (group 1).  Peer health 
advisor assisting with clinic 
attendance (group 2). 

Usual care (clinic 
appointment and 
tokens for travel 
expenses). 

Attendance at initial TB 
clinic appointment.  

Tulsky 2000[29] How care is delivered: Individual delivery 
Where care is delivered: Orientation to 
environment/facilities; transportation services 
Finance: Incentives  

None specified Monetary incentive for uptake of 
directly observed therapy (group 1). 
Peer-health advisor supporting 
directly observed therapy (group 2). 

Usual care Completion of 6 months 
isoniazid therapy 

Tulsky 2004[28] How care is delivered: Individual delivery 
Where care is delivered: Transportation 
services  
Finance: Incentives  

None specified Monetary incentive for uptake of 
directly observed therapy 

Non-cash incentive of 
equal value 
(vouchers) 

Completion of 6 months 
isoniazid therapy 
Cost effectiveness 

Samet 2005[46] How care is delivered: Individual delivery. 
Where care is delivered: Outreach services. 
Who delivers care: Self-management. 
Coordination of care: Disease management. 

Health belief 
model and 
motivational 
interviewing. 

Adherence support for antiretroviral 
treatment 
 

Usual care (written 
instructions/advice 
regarding treatment 
adherence) 

Adherence to 
antiretroviral treatment 
CD4+ count 
HIV viral load 

Ciaranello 
2006[31] 
 

How care is delivered: Individual delivery. 
Where care is delivered: Outreach services; 
changing site of service delivery. 
Who delivers care: Self-management. 
Coordination of care: Communication between 
providers; disease management; 
multidisciplinary teams.  

None specified Weekly visits including health 
assessment, education, referral and 
social support. 

Transitional houses in 
a different area not 
receiving the 
intervention. 

ED attendance 
Hospital admission 
Blood pressure 
Satisfaction with care 

Nyamathi 
2006[36] 
Nyamathi 
2007[37] 
Schumann 
2007[38] 
Nyamathi 
2008[39] 

How care is delivered: Group delivery. 
Where care is delivered: Outreach services; 
transportation services. 
Who delivers care: Self-management. 
Coordination of care: Case management; 
disease management. 
Finance: Incentives. 

Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Directly observed therapy plus 8 
education sessions. Information 
provided on community resources 
and participants escorted to 
appointments. 

Directly observed 
therapy plus 20 
minute educational 
lecture 

Completion of directly 
observed TB therapy 
TB knowledge 
HIV knowledge 
Self-efficacy 

Tsai 2013[42] How care is delivered: Individual delivery None specified Directly observed fluoxetine and Advice on sources of Adherence to 
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Tsai 2013[43] 
Grelotti 
2016[44] 

Coordination of care: Case management; 
disease management. 
Finance: Incentives 

weekly psychiatric interview mental health support antiretroviral therapy 
HIV viral load 
Depression 

Savage 
2014[41] 

How care is delivered: Individual delivery 
Who delivers care: Self-management 

Self-efficacy 
theory 

Nurse led case-management and 
diabetes education 

No intervention (usual 
care) 

Self-efficacy 

Tyler 2014[45] How care is delivered: Group delivery 
Who delivers care: Self-management 
Coordination of care: Case management; 
communication between providers 

Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Case management with group 
sessions, self-management training 
and education. 

Single, brief 
educational 
intervention 

Hepatitis C knowledge 

O’Toole 
2015[32] 

How care is delivered: Individual delivery. 
Where care is delivered: Orientation to 
environment/facilities; outreach services; 
transportation services. 
Who delivers care: Self-management. 
Coordination of care: Case management; 
disease management. 

None specified Nurse-led brief health assessment 
with motivational interviewing (group 
1). Guided orientation to primary 
care clinic facilities (group 2). Both 
interventions together (group 3). 

Usual care (social 
work assessment and 
description of 
available services) 

ED attendance 
Hospital admission 
Access to primary care 

Hewett 
2016[30] 

How care is delivered: Individual delivery; 
Coordination of care providers. 
Who delivers care: Role expansion; 
recruitment of specific professionals. 
Coordination of care: Care pathways; 
communication between professionals; 
discharge planning; integration of services; 
shared care; multidisciplinary teams. 

None specified Nurse and GP led inpatient 
intervention. Goal setting. Discharge 
planning. Liaison and multiagency 
meetings 

Initial meeting with 
nurse and signposting 
of services 

ED attendance 
Hospital readmission 
Quality of Life 
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The Impact of Interventions on Healthcare Outcomes 

The overall findings of the included studies for impact on unscheduled 

healthcare utilization, adherence or access to care, and knowledge of self-

efficacy, are illustrated in the harvest plot shown in Figure 2. The text that 

follows synthesized these findings under each outcome.  

 

FIGURE 2 – HARVEST PLOT  

 

Primary Review Outcomes 

 

Unscheduled Healthcare Utilisation 

 

Three studies assessed the impact of interventions on hospital admissions and 

emergency department (ED) attendance.[30-32] None focused on a specific LTC, 

however participants reported a range of LTCs and each intervention included 

identification and engagement with medical, as well as wider needs. The highest 

quality evidence was from two RCTs, neither of which showed any significant 

reduction in unscheduled healthcare utilisation.[30, 32] One RCT evaluated a 

multidisciplinary, multicomponent intervention targeting patients in two inner-

city hospitals involving goal setting, discharge planning, and liaising with 

community services.[30] Neither hospital admissions, nor ED attendance after 

one year, were significantly different compared with usual care. The other RCT 

was a four-arm trial comparing usual care; a brief nurse-led physical health 

needs assessment; a guided orientation to clinical facilities with introduction to 

staff; and clinic orientation in combination with the physical health 
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assessment.[32]Hospital admissions and ED attendance were assessed at 6 

months post intervention in a post-hoc analysis and showed no significant 

difference to usual care. A third study, with a quasi-experimental design and high 

risk of bias, concerned a ‘comprehensive health assessment’ delivered to 

residents at  transitional housing facilities. ED attendances were reportedly 

lower at 18 month follow-up, but not at 6 months. There was no difference in 

hospitalization at either follow-up point. 

 

Taken together the available evidence does not suggest that the 

multidisciplinary, multifaceted interventions described reduced rates of 

unscheduled healthcare utilisation. The overall confidence in the estimate of 

effect is low.  

 

 

Secondary Review Outcomes 

 

Access to primary healthcare 

One RCT concerned access to primary healthcare.[32] A brief nurse-led physical 

health needs assessment; a guided orientation to clinical facilities with 

introduction to staff; and clinic orientation in combination with the physical 

health assessment were compared to usual care. All three intervention groups 

showed higher uptake of primary healthcare services after 6 months with clinic 

orientation alone and in combination with a physical health assessment 

significantly improving primary care access in adjusted analyses. 
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Adherence to specific treatment 

Six studies (7 papers)  assessed adherence to treatment or attendance at 

appointments.[28, 29, 36, 40, 42, 43, 46] Four recruited patients with latent 

tuberculosis undergoing directly observed therapy (DOT)[28, 29, 36, 40], one 

included participants with HIV and alcohol problems,[46] and one (2 papers) 

concerned participants with HIV and co-morbid depression.[42, 43] Of the TB 

studies, three were conducted by the same research group and assessed the 

impact of monetary incentives (cash and/or voucher) on attendance at initial TB 

clinic follow up [40] or on completion of DOT with isoniazid.[28, 29] Clinic 

attendance and DOT completion rates were significantly higher with cash 

incentives compared with usual care or peer-health advisors.[29] There was no 

statistically significant difference in DOT completion between cash and voucher 

incentives.[28] Details of the availability to the participants of social security or 

other sources of financial support are not described in either study. Although the 

cash incentive and delivery of the intervention were similar in both studies 

assessing DOT completion, the completion rate in the intervention group differed 

widely between the two studies (44% and 89%, respectively).[28, 29]  The 

authors speculate that the location of the clinic (the higher completion rate being 

in an area more accessible and frequented by people who are homeless) or 

alterations in the follow-up protocol for non-attendees may explain the 

differences.  

The final study concerning TB evaluated the impact of a nurse-led case 

management intervention on completion of latent tuberculosis treatment and 

tuberculosis knowledge (described below under knowledge and self-efficacy). 
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They found odds of DOT completion were three times greater with the 

intervention compared with usual care.[36] 

 

An RCT concerning people with HIV and comorbid depression compared 

fluoxetine prescription and weekly psychiatric evaluation with signposting to 

local psychology services without the prescription of fluoxetine. Both arms were 

given a weekly cash incentive for attending. Outcomes included rate of uptake of 

anti-retroviral treatment (ART), and adherence to ART (assessed by 

unannounced pill counts) for those receiving treatment. Neither outcome was 

significantly different between the groups despite an improvement in depression 

severity and remission in the fluoxetine group.[42, 43] 

 

Finally an RCT aimed at supporting antiretroviral medication adherence among 

HIV positive participants with a history of alcohol dependence or harmful 

drinking showed no change in antiretroviral adherence.[46] Findings were 

similar to a secondary analysis of participants who described themselves as 

homeless (unpublished results).  

 

Overall, there is a moderate level of evidence for interventions improving 

adherence to treatment for latent TB, including a case-management educational 

approach and provision of monetary incentives (cash or non-cash). However, the 

efficacy of such interventions may be dependent on the social and cultural 

context in which it is delivered (highlighted by variation in completion rates 

between evaluations of similar interventions), of which there is limited 

description in the available studies.  
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Knowledge and Self-efficacy 

Three studies (5 papers) assessed the impact of interventions on TB, HIV, 

hepatitis and diabetes disease knowledge and self-efficacy.[36-38, 41, 45] Two 

were trials incorporating nurse-led case management (for patients with latent 

TB or hepatitis C, respectively) combined with a regular educational intervention 

focusing on self-management, self-esteem, communication skills and social 

support. One was an RCT focusing on DOT for latent TB and assessed the impact 

on TB knowledge in all participants.[36] The intervention also involved HIV 

education and the impact of this was evaluated in a subset judged to be ‘at risk’ 

of HIV (i.e. sexually active or known to be intravenous drug users). Two analyses 

using structural equation modeling showed that the nurse-led case management 

intervention was associated with greater improvement in TB knowledge [37] 

and in HIV knowledge in the ‘at risk’ subset.[38] The latter also showed 

improved self-efficacy for condom use.[38] The other evaluated a similar 

approach concerning Hepatitis education for participants enrolled in a Hepatitis 

A/B vaccination programme (only the Hepatitis C positive subset was included in 

this review).[45] The case-management group showed a greater improvement in 

Hepatitis C knowledge than the control group. However, the randomisation 

procedure was designed for the vaccine trial, not for the evaluation of the case-

management intervention, and the statistical analysis was not designed to 

compare the intervention with control in the Hepatitis C subset alone.[45]  

 

The third study reported improved knowledge in a small (n=9) pilot study using 

a self-efficacy based approach for Type 2 Diabetes Mellitus. However, the small 
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sample size meant there was insufficient power to detect any difference between 

groups and there was incomplete reporting of outcomes and no clear 

comparison is made between the intervention and comparator.[41] 

 

Taken together, there is a moderate quality of evidence showing that an 

educational case-management approach can improve disease specific knowledge 

when delivered alongside wider interventions, such as DOT or a vaccine study. 

The available studies, however, do not assess the impact on behavioural 

outcomes or the retention of knowledge beyond the trial period.  

 

Biological markers of disease control 

 

Two studies (3 papers) assessed the impact of interventions on disease control 

outcomes. One RCT assessed the impact on HIV-1 viral load of directly observed 

fluoxetine in comorbid HIV and depression. There was no difference in viral 

suppression between intervention and comparator groups.[42-44] The other 

RCT found no difference in viral load or CD4+ count with adherence support for 

antiretroviral therapy in HIV infected individuals with a history of alcohol 

problems.[46] 

 

Cost effectiveness 

 

Only one study assessed the cost-effectiveness of the intervention. The quality of 

life cost of the ‘Pathway’ intervention involving a GP and nurse led inpatient 

service for people experiencing homelessness included goal setting, discharge 
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planning, and liaising with community services; was £26,000 per quality 

adjusted life year. The authors describe circumstances in which such 

intervention may be cost effective.[30]  

 

DISCUSSION  

 

Summary of findings 

The available evidence from controlled trials of interventions by healthcare 

professionals managing physical LTCs in people who are homeless does not 

show any convincing effects on unscheduled healthcare utilisation.[30-32] The 

impact on mortality was not assessed, and evidence for the impact on biological 

markers of disease control is limited to a few studies on HIV, which did not show 

any evidence of benefit on viral load.[42, 43] Patient-centred interventions – 

incorporating case management, education, self-management support and social 

support – may improve disease specific knowledge in TB, HIV, and Hepatitis C; 

improve completion of DOT in latent TB; and increase access to primary care in 

combination with clinic orientation.[32, 36-38, 45] Cash and non-cash incentives, 

in the context of DOT for latent TB, may improve clinic attendance and treatment 

adherence; however treatment completion rates vary between different studies 

of similar interventions.[28, 29, 40] It is not clear if improvement in these 

intermediate outcomes impacts other clinical outcomes, or if effects are 

sustained beyond the course of treatment evaluated in these studies. There was 

only one study of cost effectiveness.  

 

Strengths and Limitations 
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The strengths of this review include a-priori methods with a robust process for 

study identificatuion, appraisal, data extraction and description.[24]  The 

comprehensive search strategy included database searches supplemented by 

hand searching, forward citation searching, grey literature, and contact with 

study authors. All screening and data extraction was performed by two 

reviewers independently. We also described the components of each 

intervention using a previously defined taxonomy,[27] which is important when 

reviewing complex interventions such as those included.[47, 48] However, many 

of the findings, particularly those concerning adherence to treatment, were in 

the context of specific conditions (e.g. latent TB), included a time-limited course 

of treatment, and were conducted in a single centre. All but one of the included 

studies was from the USA. As such the findings may not be directly applicable to 

other disease areas or other health and social care contexts.   Limitations in the 

existing evidence base also meant we were unable to undertake a formal meta-

analyses. 

 

This review is timely given the increasing number and complexity of physical 

LTCs among people who are homeless,[1] the pressure on healthcare services to 

address this burden, and the potentially expanding roles of various healthcare 

professionals to support physical LTC management.[19] However, by focusing on 

interventions by healthcare professionals this review may overlook evidence for 

housing or social interventions that may impact on physical LTCs.[49, 50] 

 

Implications for practice, policy and research. 
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Despite the social complexity and exclusion that typify the experience of 

homelessness, a patient-focused case-management approach was shown to 

positively impact disease specific knowledge and self-efficacy in the management 

of physical LTCs.[36-38, 45] 

 

It is not clear to what extent the findings presented here are generalisable to 

wider social or healthcare contexts. The evidence for improved adherence was 

predominantly in the context of DOT for latent TB. Further research would be 

required to establish whether these principles of adherence support are 

transferable to the long-term management of non-communicable diseases. 

Further research may benefit from being multicentre and having a longer 

duration of follow up. Furthermore, the potential efficacy of cash incentives will 

vary between societal contexts where access to, and the extent of, financial 

support varies widely. The application of such findings, derived from studies 

with short-term durations of follow up, to life-long treatment for other LTCs also 

has important implications for cost-effectiveness and future research. Finally, the 

available literature focuses mainly on the role of nurses and physicians, with 

little consideration of the potential role of other healthcare professionals e.g. 

pharmacists. 

 

This review highlights a paucity of controlled trial evidence for the management 

of non-communicable diseases in people who are homeless. Two reports of 

quasi-experimental studies of specialist primary-care services for people who 

are homeless were excluded as they had only historical comparator groups.[51, 

52] Both showed improvements in glycaemic control in diabetes, and improved 
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blood pressure and lipid profiles in Hypertension,[51, 52] however emergency 

department use and hospitalisations both increased.  Few included studies 

concerned the impact on biological markers of disease control, and none 

evaluated mortality. The extent to which the improvements in knowledge or 

adherence that have been demonstrated may impact on physical or behavioural 

outcomes has not been evaluated. This raises the question of how such issues 

may be best addressed by future research. It is likely, given their apparent 

scarcity, that evaluation of complex interventions to address LTC management 

(including aspects of randomization, longer follow-up and consideration of 

broader outcomes) will inform practice. However, the intrinsic complexity of the 

experience of homelessness, and the impact this has on health, may require a 

broader methodological approach (e.g. realist synthesis) to understand the 

context and process of potential interventions in this area.  

 

Finally, the higher use of emergency healthcare services by people who are 

homeless makes the reduction of unscheduled healthcare use a potential target 

for interventions aiming not only to improve the health of such individuals, but 

to ease pressure on healthcare services and reduce costs. The available evidence 

does not demonstrate a positive impact on these outcomes. There is a need to 

evaluate anticipatory interventions, aiming to prevent or pre-empt the 

development of health crises. Based on existing patterns of need and service 

utilisation, as well as the need to demonstrate effectiveness and cost-

effectiveness of novel models of care, well designed and conducted studies 

following a framework for testing complex interventions [48] for people who are 

homeless are overdue.   
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Conclusions 

Trials of interventions delivered by healthcare professionals for the management 

of physical LTCs in people who are homeless do not show convincing evidence of 

the primary outcome measure for this review – an impact on unscheduled 

healthcare utilisation. A patient-centred case-management approach may 

improve knowledge and self-efficacy. These interventions, as well as incentives, 

may also improve adherence in specific contexts. The impact on biological 

outcomes and mortality remains largely unexplored, as does the economic 

impact of successful interventions. Future complex intervention evaluation 

research is needed to test innovative models of care, and expand those 

interventions showing promise, into diverse health and social care contexts.  
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Figure 1: PRISMA diagram of search findings  
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Figure 2: Harvest plot of findings of included studies  
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Inclusion Criteria and Search Strategy (adapted from protocol paper Hanlon et al 2017 [1a]) 

PICOS component Description 

Population • Adults (≥ 18 years old) 

• ETHOS criteria for homelessness* 

• ≥1 physical LTC 

Intervention • Be delivered, in whole or in part, by a healthcare professional** 

• Address the management of one or more physical LTC 

Comparator ‘Usual care’ or alternative intervention 

Contemporaneous comparator only (exclude historical controls) 

Outcomes Primary outcome: Unscheduled use of healthcare services, including: 

• Emergency department attendance 

• Hospital admission 

• Use of out-of-hours services 

• Ambulance call-outs 

Secondary outcomes: 

• Physical health outcomes (e.g. mortality, disease specific markers of control) 

• Quality of life 

• Patient engagement (e.g. attendance at planned healthcare services, medication 
adherence) 

• Behavioural or cognitive (e.g. self-efficacy, knowledge) changes related to health 

• Emotional wellbeing, anxiety, and depression 

• Satisfaction with care 

• Cost effectiveness 

• Changes to treatment or medication 

Settings Community: interventions delivered solely in non-community settings (e.g. hospitals, ) will be 
excluded 

Study design RCTs (including Cluster RCTs) 

Non-randomised controlled trials/ quasi-experimental studies 

CBAs 

Databases Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, Cochrane Central Register of Controlled 
Trials (CENTRAL) 

Manual searching Reference lists of all eligible studies. 

Journal of the Poor and Underserved. 

Grey literature Websites of non-governmental organisations that aim to assist homeless persons: Department of 
Health England webpage; OpenGrey; WorldCat; Grey Literature Report; OAlster and 
WorldWideScience for reports and theses; British library and Zetoc; Research Councils UK 
information on publicly funded research; Repositories including Grey Guide and Open DOAR. 
Other related sites including UK health forum, St. Michael’s hospital, and Grey Net. 

Forward citations Performed for all included studies (using Web of Science). 

Contact with study 
authors 

Where data pertaining to homeless participants were not presented separately, we attempted to 
contact study authors to request these data.  

Restrictions English language only 

Dates Database: Jan 1966 (or inception) to Oct 2016. Forward citation search completed Mar 2017 

* Studies including a broader population but including homeless participants will be included only if data pertaining to 
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homeless participants are considered separately. 

** including, but not limited to, physicians, nurses, dentists, pharmacists, paramedics, mental health professionals, 
allied health professionals (e.g. physiotherapists, dieticians, clinical psychologists etc.), midwives. 

 

(1a) Hanlon P, Yeoman L, Esiovwa R, Gibson L, Williamson AE, Mair FS, Lowrie R. 

Interventions by healthcare professionals to improve management of physical 

long-term conditions in adults who are homeless: a systematic review protocol. 

BMJ Open. 2017 Aug 21;7(8):e016756. doi: 10.1136/bmjopen-2017-016756. 

 

Medline Search Strategy* 

1. Exp. Homeless Persons/ 
2. Home?less.mp 
3. Roof?less.mp 
4. House?less.mp 
5. (home* adj2 lack).mp 
6. (home* adj2 no).mp 
7. (without adj2. Home*).mp 
8. (lack adj2 hous*).mp 
9. (no adj2 hous*).mp 
10. (without adj2. hous*).mp 
11. (lack adj2 roof*).mp 
12. (no adj2 roof*).mp 
13. (without adj2 roof*).mp 
14. (inadequate* adj3 hous*).mp 
15. (insecur* adj3 hous*).mp 
16. (insecur* adj2 tenan*).mp 
17. (unfit* adj2 hous*).mp 
18. ((transition* or insecure or inadequate or substandard or substandard or sheltered or emergency or 

intermittent or transient or marginal* or problem*) adj (hous* or home* or accommodat*)).mp 
19. (sheltered or unsheltered or shelters).mp 
20. Vagran*.mp 
21. Destitute.mp 
22. Skid row.mp 
23. (sleep* adj2 rough).mp 
24. (“street person” or “street people”). Mp 
25. Exp “Delivery of Health Care”/ 
26. Exp Primary Health Care/ 
27. Exp Community Health Services/ 
28. Exp Chronic Disease 
29. ((chronic or long term) adj2 (disease or condition*)).mp 
30. Exp Patient Care Management/ 
31. Intervention*.mp 
32. Exp Pragmatic Clinical Trial/ or exp Clinical Trial/ or exp Randomized Controlled Trial/ or exp Controlled 

Clinical Trial/ 
33. Trial*.mp 
34. Control*.mp 
35. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 

21 or 22 or 23 or 24 
36. 25 or 26 or 27 or 28 or 29 or 30 
37. 31 or 32 or 33 or 34 
38. 35 and 36 and 37 

 

*Adapted for other databases 
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Additional File 2. Studies Excluded at Full-Text Assessment 

104 not RCT/NRCT/CBA (including those without contemporaneous comparator group) [1-104] 

5 not published in English [105-109] 

1 did not include adults [110] 

6 participants were not homeless, or homeless participants were not considered separately [111-

116] 

11 intervention not delivered by a healthcare professional [117-127] 

55 did not consider physical long-term conditions [128-182] 

2 did not report relevant outcomes [183, 184] 

 

Not RCT/NRCT/CBA with contemporaneous control group 

1. Gilpatrick, E.E., On any avenue. Journal of psychiatric nursing and mental health services, 

1979. 17(8): p. 27-30. 

2. Stern, R. and B. Stilwell, Treadmill on trial. The healthcare needs and problems of single 

homeless people. The Health service journal, 1989. 99(5167): p. 1102-1103. 

3. Nordentoft, M. and B. Jessen-Petersen, Homelessness, mental disease and intervention 

programs in the USA. Ugeskrift for Laeger, 1992. 154(10): p. 650-651. 

4. Brickner, P.W., et al., Providing health services for the homeless: A stitch in time. Bulletin of 

the New York Academy of Medicine: Journal of Urban Health, 1993. 70(2): p. 146-170. 

5. Bailey, S.B., Improving the quality of healthcare delivery to homeless tuberculosis patients: a 

new approach. Journal for healthcare quality : official publication of the National Association 

for Healthcare Quality, 1993. 15(2): p. 20-23. 

6. Rothenberg, K.H. and E.C. Lovoy, Something old, something new: the challenge of 

tuberculosis control in the age of AIDS. Buffalo Law Review, 1994. 42(3): p. 715-60. 

7. Nyamathi, A., et al. Evaluation of 2 AIDS education programs for impoverished latina women. 

AIDS education and prevention, 1994. 6, 296-309. 

8. Min, K.K., The white plague returns: law and the new tuberculosis. Washington Law Review, 

1994. 69: p. 1121-42. 

9. Boyd-Franklin, N. and M.G. Boland, A multisystems approach to service delivery for HIV/AIDS 

families, in Children, families, and HIV/AIDS: Psychosocial and therapeutic issues., N. Boyd-

Franklin, et al., Editors. 1995, Guilford Press: New York, NY, US. p. 199-215. 

10. Stoner, M.R., Interventions and policies to serve homeless people infected by HIV and AIDS. 

Journal of Health & Social Policy, 1995. 7(1): p. 53-68. 

11. Valvassori, P., Controlling the rise in tuberculosis among the homeless. NP News, 1995. 3(2): 

p. 3, 6. 

12. Breakey, W.R., Clinical work with homeless people in the USA, in Homelessness and mental 

health., D. Bhugra and D. Bhugra, Editors. 1996, Cambridge University Press: New York, NY, 

US. p. 110-132. 

13. Diez, E., et al., Evalution of a social health intervention among homeless tuberculosis 

patients. Tubercle and Lung Disease, 1996. 77(5): p. 420-424. 
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14. Caminero, J.A., et al., Evaluation of a directly observed six months fully intermittent 

treatment regimen for tuberculosis in patients suspected of poor compliance. Thorax, 1996. 

51(11): p. 1130-3. 

15. Stein, J.A. and L. Gelberg, Comparability and representativeness of clinical homeless, 

community homeless, and domiciled clinic samples: Physical and mental health, substance 

use, and health services utilization. Health Psychology, 1997. 16(2): p. 155-162. 

16. Plescia, M., et al., A Multidisciplinary Health Care Outreach Team to the Homeless: The 10-

year Experience of the Montefiore Care for the Homeless Team. Family and Community 

Health, 1997. 20(2): p. 58-69. 

17. Mason, J., Care and control. Nursing times, 1997. 93(22): p. 25-26. 

18. Tenner, A.D., et al., Seattle YouthCare's prevention, intervention, and education program: A 

model of care for HIV-positive, homeless, and at-risk youth. Journal of Adolescent Health, 

1998. 23(2): p. 96-106. 

19. Nuttbrock, L., et al. Intensive case management for homeless substance users on a mobile 

medical clinic. Proceedings of the 61st Annual Scientific Meeting of the College on Problems 

of Drug Dependence; 1999 June; Acapulco, Messico, 1999. 180. 

20. Moss, A. Adherence to TB and HIV drug regimens among marginalized people. 152nd Annual 

Meeting of the American Psychiatric Association; 1999 May 15-20; Washington DC, USA, 

1999. 

21. Rayner, D., Reducing the spread of tuberculosis in the homeless population. British journal of 

nursing (Mark Allen Publishing), 2000. 9(13): p. 871-875. 

22. Brewer, T.F., et al., Strategies to decrease tuberculosis in us homeless populations: a 

computer simulation model. JAMA, 2001. 286(7): p. 834-42. 

23. Macrorie, R., A. Cordell, and N. Hamlet, Tuberculosis in primary care. British Journal of 

General Practice, 2002. 52(481): p. 674-675. 

24. McDonald, P., From streets to sidewalks: Developments in primary care services for Injecting 

Drug Users. Australian Journal of Primary Health, 2002. 8(1): p. 65-69. 

25. Noddings, N., Caring, social policy, and homelessness. Theoretical Medicine & Bioethics, 

2002. 23(6): p. 441-54. 

26. Collins, E., Infection control. A service to address the sexual health needs of the homeless 

population. Nursing Times, 2003. 99(37): p. 53-54. 

27. Hackman, A. Assertive community treatment with homeless individuals. 156th Annual 

Meeting of the American Psychiatric Association, May 17-22, San Francisco CA, 2003. No. 

78B. 

28. Wilde, M.H., et al., Development of a Student Nurses' Clinic for Homeless Men. Public Health 

Nursing, 2004. 21(4): p. 354-360. 

29. Masson, C., et al. Predictors of medical service utilization among individuals with co-

occurring HIV infection and substance abuse disorders. AIDS care, 2004. 16, 744-55 DOI: 

10.1080/09540120412331269585. 

30. Karabanow, J. and P. Clement, Interventions With Street Youth: A Commentary on the 

Practice-Based Research Literature. Brief Treatment and Crisis Intervention, 2004. 4(1): p. 

93-108. 

31. Mitty, J.A. and T.P. Flanigan, Community-based interventions for marginalized populations. 

Clinical Infectious Diseases, 2004. 38(SUPPL. 5): p. S373-S375. 

32. Davey, T.L., A multiple-family group intervention for homeless families: The weekend retreat. 

Health and Social Work, 2004. 29(4): p. 326-329. 

33. Hatton, D.C. and L. Kaiser, Methodological and ethical issues emerging from pilot testing an 
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2004. 26(1): p. 129-36. 

34. Hwang, S.W., et al., Interventions to improve the health of the homeless: A systematic 

review. American Journal of Preventive Medicine, 2005. 29(4): p. 311.e1-311.e75. 
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Focus of 
the 
intervention 

 Liaising 
between 
inpatient 
and 
community 
services. 
Needs 
assessment 

“pathway” 
and ward 
inpatient 
teams 

MDT meeting 
key part of 
intervention 

 

Nyamathi 
2006, 
Nyamathi 
2007, 
Schumann 
2007, and 
Nyamathi 
2008 

Group   Tracking of 
non-
attenders 

 Escorted to 
appointments 

 Education 
and self-
management 
focus of the 
case-
management 
sessions 

  Focus of 
intervention, 
given in 
addition to 
DOT for 
latent TV 

  In context of 
DOT 

   Incentive 
to both 
groups 
when 
taking 
DOT. 

O’Toole 
2014 

Individual  Clinic 
orientation 
arm and 
combined 
arm. 

Both arms  Clinic 
orientation 
arm and 
combined 
arm. 

 Health 
promotion 
within 
personal 
health 
assessment 
arm and 
combined 
arm. 

  Personal 
health 
assessment 
and 
combined 
arm 

  Personal 
health 
assessment 
and 
combined 
arm 

    

Pilote 1996 Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Samet 
2005 

Individual   Home visit 
at 3 weeks 
to reinforce 
intervention 

   Motivational 
interviewing 
for behaviour 
change and 
adherence 
support 

     Tailored 
support for 
antiretroviral 
treatment.  

    

Savage 
2014 

Individual       Educational 
intervention  

          

Tsai 2013, 
Tsai 2013, 
Gerlotti 
2014 

Individual          Psychiatric 
evaluation 
and initiation 
of therapy 

  Treatment of 
comorbid 
depression 

   Monetary 
incentive 
for 
treatment 

Tulsky 
2000 

Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Tulsky Individual     Bus tokens to            Both 
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2004 all groups study 
arms 

Tyler 2014 Group       Health 
promotion 
and 
transmission 
prevention 
education 

  Case 
management 
on top of 
vaccination 
programme 

Onward 
referral for 
medical or 
social 
needs 

      

�
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Study Participants Recruitment, retention 
and attrition 

Intervention/Comparator 
(description) 

Frequency, Duration 
and Intensity of 
intervention. 
 
Length of Follow-up 

Theoretical 
underpinning of 
intervention 

Findings Risk of bias (outcome level 
assessment – See Additional 
File 4 for study level 
assessment) 

Ciaranello 
2006 
 
(quasi-
expieri-
mental, non-
equivalent 
comparator 
group) 

Sample: 6 transitional 
housing facilities (I: 4, C: 
2. Residents (I: ~200, C: 
~50) randomly sampled at 
time points but not 
followed up individually) 
 
Sex: I: 81% male at 
baseline, C: 44% male at 
baseline 
 
Age: I: 41.6 (9.6), C: 41.3 
(10.4) 
 
LTC: Various 
 
Homeless definition: 
Residents of transitional 
housing facilities, referred 
to as ‘formerly homeless’.  

Four transitional housing 
facilities selected from 
area in which 
intervention took place. 
Comparator was two 
transitional housing 
facilities in a different 
area, under control of a 
different authority.  
 
Residents were sampled 
at baseline and 6 and 18 
month follow-up points, 
however follow-up 
surveys included 
residents who had 
arrived in the intervening 
period, owing to the 
usual length of stay of 
less than 9 months.  

I: ‘Integrated service team’ 
(medical director, nurse 
practitioner, medical clerk and 
social worker) made weekly 
visits to housing facilities. 
Performed ‘comprehensive 
health assessment’, health 
education, medical and dental 
referrals, brief psychotherapy, 
diagnostic studies, and social 
work services. Supplemented by 
24 hour a day nurse telephone-
advice line. Additional HIV and 
TB clinics. 
 
C: ‘Usual care’. Facilities under 
a different healthcare authority. 
No additional details given 

Weekly visits and 
assessments 
 
24 hour telephone 
advice service 
 
Service delivered for 2 
years. 
 
Data collected by 
survey of residents at 
6 and 18 months post 
initiation of 
intervention. 

None described ED attendances (assessed by 
survey): Significantly fewer residents 
in intervention facilities reporting ≥2 ED 
attendances in previous 6 months at 
compared with comparator group at 18 
month follow-up (adjusted OR: 0.3, 
95%CI 0.12 to 0.74). No significant 
difference at 6 month follow-up. 
 
Hospitalisation (assessed by 
survey): No significant difference in 
adjusted OR of having ≥1 
hospitalisation in previous 6 months 
between intervention or comparator 
facilities at 6 or 18 months follow-up 

High: Survey data susceptible 
to recall bias (e.g. for ED use). 
Follow-up surveys included 
people who had arrived in the 
facility between initial and 
follow-up surveys. As such 
changed in outcome variable 
could be the result of a 
different sample, rather than 
changes in outcome relating to 
the intervention. Also no 
blinding, randomisation, 
protection from contamination. 
Differences in baseline 
outcomes.  

Diastolic blood pressure: Adjusted 
mean lower in intervention group at 6 
months (mean difference -6.4mmHg, 
SE 2.4, p=0.03) but not 18 months 
(mean difference 0.57mmHg, SE 2.3, 
p=0.80) 

High: All biases above 
relalvant, particularly the 
inclusion of residents arriving 
between baseline and follow-
up. Also unclear if participants 
were hypertensive as such 
validity of outcome measure is 
questionable 

Satisfaction with care: No significant 
differences described between 
intervention and control based on 
survey data. Not further described.  

High: Biases above also 
relevant for satisfaction data 

Hewett 
2016 
 
RCT 
 
 
 
 
 
 
 
 
 
 
 
 

Sample: I: 206, C: 204 
 
Sex: I: 81.6% male, C: 
81.4% male 
 
Age:  I: 41.6 (12.1), C: 
42.5 (11.3) 
 
LTC: Various (79.1% and 
76.5% had ‘long-term 
medication condition’ in I 
and C groups, 
respectively) 
 
Homeless definition: 
“Homeless” (i.e. no fixed 

1009 patients identified 
by ward team of whom 
622 were eligible. 410 
consented and were 
included in analysis. 
 
3 month admission data 
routinely collected and 
was available for all 410. 
 
Survey data collected 
using telephone follow-
up and was only 
obtained for 110 
participants (57 
intervention, 53 

I: During hospital admission 
patients who were homeless 
were identified by ward teams. 
Nurse met completes interview 
including medical, mental 
health, drug and alcohol details, 
housing history, care needs and 
consideration of any goals on 
discharge.3x weekly GP led 
ward round reviewing goals, 
care plans, medial findings and 
discharge planning. Regular visit 
by homelessness nurse to 
provide community links 
including with social work and 
housing services. Weekly 

3-4 times weekly GP 
ward round during 
admission 
 
Initial meeting by 
nurse followed by 
liaising with relevant 
services. 
 
Weekly multiagency 
meetings 
 
Questionnaire data 
obtained 6 (+/-4) 
weeks following 
discharge. 

None explicitly 
described. 
Development of 
service was the result 
of quality improvement 
work based in the 
study site which has 
been published and 
described 
 
 
 
 
 
 
 

ED attendance: no significant 
difference between standard or 
enhanced care at 12 months (adjusted 
mean difference -0.8, 95% CI -4.3 to 
2.8) 
 
Hospital readmission: No significant 
difference between standard or 
enhanced care at 30 or 90 days 
(adjusted OR 0.83 (95% CI 0.52 to 
1.33) and 1.02 (95% CI 0.67 to 1.54), 
respectively) 

Low: Data on readmission 
and attendance was routinely 
collected and complete data 
available for those who 
consented. Protection from 
contamination and adjustment 
for baseline imbalances made 

Quality of Life: (EQ-5D-5L 
questionnaire) Non-statistically 
significant improvement with enhanced 
care over standard care at 6 week 

Moderate: Based on survey 
data with poor response to 
follow-up. Potential for 
selection bias from those who 
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residence) 
 
 
 
 
 
 
 
 
 

comparator). 
 
Consent to longer term 
follow up (1 year) was a 
change in protocol. 
Consent obtained from 
226 participants).  
 
 
 
 
 
 

multiagency meeting in which 
housing manager, social 
workers, drug and alcohol 
workers, liason psychiatry, 
street outreach workers, hostel 
key workers and ward staff met 
with ‘pathway’ team to review 
discharge plans for all patients. 
 
C: Visited once by 
homelessness nurse and given 
information leaflet detailing local 
services 

 
Emergency 
department 
attendance assessed 
at 1 and 3 months, 
readmission at 3 
months. 

 
 
 
 
 
 
 
 
 

follow-up (adjusted mean difference 
0.09 (95% CI -0.03 to 0.22) 

responded to follow-up. 

Cost effectiveness: £26,000 per 
quality adjusted life year 

Moderate: Based on survey 
data with poor response to 
follow-up.  

Nyamathi 
2006, 
Nyamathi 
2007,  
Schumann 
2007, 
Nyamathi 
2008 
 
RCT 

Sample: I: 279, C: 241 
 
Sex: 79.6% male 
 
Age: 41.5 (SD 8.5) 
 
LTC: Latent TB (a subset 
of these judged at risk of 
HIV also identified) 
 
Homeless definition: 
Individuals having spent 
the night prior to 
recruitment at one of the 
study shelters considered 
homeless and eligible for 
inclusion 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment by flyers in 
12 homeless shelters.  
 
3959 screened, 980 PPD 
positive. 25 refused 
CXR, 199 did not return 
for follow-up. 221 not 
eligible due to active TB, 
suspected TB or other 
medical indications.  
 
520 randomised 
 
Follow-up data on 494 

I: Delivered alongside Directly 
Observed Therapy (DOT) for 
latent TB. Research nurse and 
outreach worker delivered 8 1-
hour TB education sessions. 
Focus was on self-esteem, TB 
and HIV risk, coping, self-
management, problem solving 
and positive relationships and 
social networks to maintain 
behaviour change. Provided 
with community resourced and 
escorted to appointments. 
Participants not attending were 
tracked by the outreach worker. 
 
C: 20 minute lecture and 10 
minute discussion with study 
nurse in addition to DOT. 

8 1 hour sessions over 
a period of 6 months.  

Comprehensive Health 
Seeking and Coping 
Paradigm.  

Completion of Directly Observed 
Therapy for Latent TB: Nurse led 
case management with education, 
incentives and tracking associated with 
improved DOT completion (61.5% 
completion vs 39% with usual care, 
adjusted OR for completion 3.01 (95% 
CI 2.15 to 4.20). 
 
 

Low: Complete outcome data 
available and adjusted for 
potential confounders in 
multivariate analysis.  

TB knowledge: Latent variable 
analysis showed nurse-led case 
management predicted greater TB 
knowledge at 6 month follow-up. 
HIV knowledge/self-efficacy: Latent 
variable analysis of subgroup at risk of 
HIV showed nurse-led case 
management predicted greater HIV 
knowledge and greater self-efficacy for 
condom use at 6 month follow-up. 

Low: two separate models 
used to control for numerous 
confounders and assess 
magnitude of the impact of 
inter intervention on 
knowledge.  

O’Toole 
2015 
 
RCT 

Sample: I: 123, C: 62 
 
Sex: 94% male 
 
Age: 48.5 (SD 10.8) 
 
LTC: 72.7% reported at 
least one chronic medical 
problem, most commonly 
hypertension, 
arthritis/chronic pain, 
hepatitis/cirrhosis 

Recruitment from 11 
community sites (soup 
kitchens, transitional and 
emergency shelters, 
drop-in centres). 
Potential participants 
identified in common 
areas and provided with 
information about the 
study. No healthcare 
services offered at time 
of recruitment.  

I: Group 1, (n=39), personal 
health assessment/brief 
intervention. Nurse led interview 
about medical history, health, 
risk behaviours, barriers to care, 
medications and self-identified 
needs. Cursory examination. 
Brief motivational interview and 
summary of findings highlighting 
unmet health needs. No clinic 
orientation performed  
Group 2, (n=40), clinic 

Personal health 
assessment was a 
brief, one off, 
intervention. As 
described. Lasted 20-
30 minutes.  
 
Clinic orientation also 
a one off intervention. 
15-20 minutes. Also 
transport to clinic.  
 

None described ED attendance: no significant 
difference between groups (ANOVA 
p=0.61) 
Medical hospital admission: no 
significant difference between groups 
(ANOVA p=0.07) 

Moderate: Post-hoc analysis 
and very small number of 
events. High possibility of type 
2 error. Randomised design, 
routinely collected data reduce 
potential bias. 

Access to primary care: Cox 
regression using usual care as baseline 
showed clinic orientation alone (HR 
2.64 (95% CI 1.54 to 4.53)) and 
physical health assessment in 
combination with clinic orientation (HR 

Low: Primary outcome with 
design focused on assessing 
outcome. Participants all 
eligible for veterans’ services 
and data on usage routinely 
collected and complete for 
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Homeless definition: 
“lacking a fixed, regular 
and adequate night-time 
residence” plus eligible for 
Veterans Healthcare 
Services. Must have not 
been in receipt of primary 
healthcare services in 
previous 6 months 

 
221 enrolled, 36 
removed as ineligible (6 
duplicate enrolment, 15 
not eligible for veterans’ 
services, 14 receiving 
primary care in prev. 6 
months, 1 did not 
adequately complete 
baseline assessment). 
 
Follow-up for re-
interview was 81% at 1 
month and 71% at 6 
months.  

orientation, transported to clinic 
and introduced to clinic team. 
Orientated to services available. 
Usual care only following this. 
Group 3, (n=44), physical health 
assessment plus clinic 
orientation.  
 
C: Usual care, comprising 
social-worker administered 
assessment of homelessness 
and social needs, description of 
services available and how to 
access (verbal or written) 

Follow-up at 1 and 6 
months.  

3.41 (95% CI 2.02 to 5.76)) were both 
significantly associated with improved 
primary care access. Unadjusted Chi-
squared estimates were significant at 
both 4-weeks and 6-months with usual 
care showing lowest rates of access. 

eligible participants. Potential 
bias from randomisation 
procedure for clinic orientation 
arm as randomised by 
calendar day based on 
attendance.  

Pilote 1996 
 
RCT 

Sample: I1: 83, I2: 82, C: 
79 
 
Sex: I1: 71% male, I2: 
67% male, C: 66% male 
 
Age: Median: I1: 40, I2: 
39, C: 40 
 
LCT: Latent TB 
 
Homeless definition: 
“homeless”, not further 
defined 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

During a population 
based survey of TB and 
HIV, homeless people 
with positive purified 
protein derivative (PPD) 
were assessed 
approached for inclusion.  
 
1608 interviewed, 1257 
had skin tests and 
returned for evaluation. 
441 PPD positive. 297 of 
these eligible (no recent 
follow-up). 244 agreed to 
participate.  
 
 

I1: Monetary incentive. $5 
incentive given on attendance to 
TB clinic follow-up in addition to 
appointment and bus tokens 
received by all participants.  
 
I2: Peer health advisors: In 
addition to bus tokens and 
appointment, peer health 
advisors met participants in 
shelters, accompanied to 
appointment, helped with paper-
work and orientation. 
 
C: Usual care. Bus tokens and 
TB clinic appointment only. 

One off payment for 
monetary incentive 
arm. 
 
One off intervention in 
peer health advisor 
arm, as described. 
Included transport 
assistance and 
support in attendance.  

None described Attendance at initial TB clinic follow-
up: Monetary incentive (84%) and peer 
health advisor (75%) groups more likely 
to attend appointment than usual care 
(53%) (p=<0.001 and p=0.004, 
respectively). Both interventions 
significant predictors of adherence in 
multivariate analysis. 

Moderate: Details of 
randomisation not clear and 
blinding not possible, 
otherwise low risk of bias. 

Samet 2005 
 
RCT 

Sample: I: 74 (15 
homeless), C: 77 (19 
homeless) 
 
Sex: 84% male (homeless 
subset) 
 
Age: Median: 43.6 (37.9-
45.0) (homeless subset) 
 
LCT: HIV 
 
Homeless definition: 

Participants were from a 
longditudinal cohort 
study (HIV Alcohol 
Longitudinal Cohort). 
Mostly recrtuied from 
Boston Medical Centre 
Clinic.  
 
Of 74 randomised to 
intervention, 56 received 
complete intervention, 13 
received partial 
intervention, 5 received 

I: ADHERE intervention: 
- Assessment and 

discussion of alcohol and 
substance use of 
readiness for behaviour 
change.  

- A watch that served as a 
medication timer 
reminder.  

- Enhancement of 
perceived efficacy of 
medications. 

- Individualised HIV 

Baseline visit at 
medical centre lasting 
60 minutes.  
 
Home visit within 3 
weeks of intervention 
lasting 30-45 minutes.  
 
1-month follow-up at 
assessment centre: 
15-30 minutes.  
 
3 month follow-up visit 

Intervention used 
behavioural science 
theories using 
motivational 
interviewing to 
promote behaviour 
change and using 
principles of the Health 
Belief Model to 
support the benefit 
and need for therapy.  

No separate analysis of homeless 
participants is provided in the published 
paper. Analyses were repeated on the 
homeless participants only using 
Generalised Estimating Equations as 
described in the original manuscript. 
Data were provided by the study 
authors and the analysis was 
performed by the review authors. 
Models were fit to analyse the overage 
intervention effect over time.  
 
Adherence to Antiretroviral 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 
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“homeless” as a variable – 
not otherwise defined 
 
Inclusion/exclusion: HIV 
positive participants with a 
history of alcohol 
problems (current or 
lifetime history of alcohol 
abuse or dependence – 
CAGE questionnaire or 
study clinician diagnosis). 
Participants also needed 
to be taking antiretroviral 
medication. 

no intervention (could 
not be contacted). 
Homeless proportions of 
these numbers not 
available.  
 
10 in total lost to follow-
up (3 control, 7 
intervention). Proportion 
of these who were 
homeless not stated.  
 

 

counselling – ways to 
tailor medication use to 
specific circumstances. 

 
C: Standard care. At study 
period this included verbal or 
written instructions regarding 
antiretroviral treatment and 
adherence strategies.   

at medical centre: 15-
30 minutes.  
 
At follow-up visits all 4 
components of the 
intervention were 
reassessed and 
reinforced.  

treatment: No significant improvement 
with intervention after controlling for 
baseline adherence (p=0.55) 
 
 
CD4 count: No significant change in 
CD4 count with the intervention after 
adjusting for baseline CD4 count 
(p=0.31) 
 
HIV1-RNA: No significant reduction in 
viral load seen with intervention after 
adjusting for baseline laboratory 
estimates. (p=0.23) 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 

Savage 
2014 
 
Randomised 
pilot/ 
feasibility 
study 

Sample: I: 6, C: 3 
 
Sex: Not specified 
 
Age: Not specified 
 
LTC: Type 2 diabetes 
mellitus 
 
Homeless definition: 
Those living without 
adequate shelter or in 
temporary 
accommodation. 

Convenience sample 
recruited from a 
homeless clinic. Unclear 
how those with type 2 
diabetes were identified. 
9 identified in total for 
participation in feasibility 
study.  

I: Nursing case-management 
with diabetes self-management. 
Education sessions delivered 
alongside nursing case-
management (6 sessions total). 
 
C: No intervention  

6 sessions over 12 
weeks. Each 45 
minutes long.  

Chronic disease self-
management 
approach based on 
self-efficacy theory.  

Self-efficacy: paper states 
“participants who attended the 
intervention had higher scores on some 
outcome variables, most notable in 
cognitive symptom management, which 
improved from a pre-intervention score 
of 1.3/5 to a post-intervention score of 
2.75”. Participants in comparison stated 
to have “similar scores” at baseline and 
12 week follow-up. 

High: Randomisation not 
clear. Incomplete outcome 
reporting. No assessment of 
baseline imbalances. Small 
sample size, incomplete 
recruitment.  

Tsai 2013, 
Tsai 2013, 
Grelotti 
2016 
 
RCT 
 
 
 

Sample: I: 66, C: 71 
 
Sex: I: 91% male, C: 89% 
male 
 
Age: I: 44 (37-53), C: 42 
(37-49) 
 
LTC: HIV 
 
Homeless definition: 
“Homeless or marginally 
housed”. Not further 
defined 
 
Inclusion/exclusion: HIV 
positive, depression 
(DSM-IV). Excluded if self-
report of alternative 
psychiatric diagnosis. 

Participants identified 
from homeless shelters, 
free-lunch programmes, 
low-income single-room 
occupancy hotels, public 
HIV clinics and social 
service agencies.  
 
Block randomisation.  
 
1555 screened. 647 
potentially eligible. Of 
these 190 met DSM-IV 
criteria for depression. 

I: Psychiatric evaluation and 
prescription of fluoxetine. 
Directly observed therapy for 24 
weeks. Psychiatric interview 
was carried out weekly. 25 
dollar reimbursement given per 
week for all doses.  
 
C: Advised of diagnosis of 
depression and advised to seek 
treatment at a public mental 
health clinic specialising in care 
of HIV positive persons. 25 
dollar incentive for attending 
study site weekly for data 
collection.  

Weekly dispensing 
and incentive. Weekly 
psychiatric evaluation.  
 
Follow-up 6 months.  

None stated Adherence to antiretroviral therapy: 
Mixed-model analysis showed no 
statistically significant effects of the 
intervention on antiretroviral therapy 
update (adjusted OR 1.18 (95% CI 
(0.83 to 1.68)). Percentage of 
antiretroviral adherence was similar in 
intervention and comparator groups. 

Moderate: Low risk from study 
design however unannounced 
pill-counts on a monthly basis 
may not be a robust method of 
assessing compliance with 
treatment.  

HIV-1 viral load: No statistically 
significant difference in viral 
suppression between intervention and 
comparator group (adjusted OR 1.04 
(95% CI 0.97 to 1.12). 

Low: Good methodological 
rigour across study (Additional 
file 4) and objective 
measurement of outcome 

Depression: Improved mood in both 
study arms. Statiscially significant 
treatment effect observed using with 
Ham-D and BDI-II scores to assess 
depression. 

Low: Good methodological 
rigour across study (Additional 
file 4). Assessed as primary 
outcome with analysis 
designed around this. Two 
measured used and compared 
as sensitivity analysis.  
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Tulsky 2000 
 
RCT 

Sample: I1: 43, I2: 37, C: 
38 
 
Sex: 89% male 
 
Age: Median 37 
 
LTC:  Latent TB 
 
Homeless definition: 
Either “literally homeless”, 
staying in emergency 
shelter, street, car, or 
other shelter not designed 
for sleeping, or “maginally 
housed”, staying in low-
cost temporary 
accommodation. 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
Eligibility was positive 
TST and no TB follow-up 
in previous 6 months. 
 
2158 screened. 618 
positive TST. 89 refused 
randomisation. 199 
ineligible as did not 
return or rsults, HIV 
infection, recent 
screening with chest x-
ray or current isoniazid 
treatment. 330 
randomised and 
attended clinic. Of these 
121 prescribed isoniazid.  
 
3 stopped due to toxicity. 
118/121 analysed.  

I1: Monetary incentive: $5 at 
each twice weekly visit for 
directly observed isoniazid. If a 
dose missed, attempts to 
contact participant made by 
letter or telephone call. Any 
onward referrals were made by 
TB clinic, not research 
assistants following up patients.  
I2: Peer health adviser: Adviser 
provided and observed isoniazid 
twice weekly. Adviser 
accompanied participant for 
monthly refill appointments.  If 
appointments missed, adviser 
spent an allotted amount of time 
looking for the participant.  
 
C: Usual care: routine TB clinic 
care. Given 1 month supply of 
treatment and monthly drop in 
follow-up scheduled. Adherence 
monitored by TB charts. For 
non-attendance, standard 
follow-up or 3 letters or 
telephone calls. Treatment not 
directly observed.  Protocol 
change during study due to low 
initial clinic attendance in usual 
care arm meant that the protocol 
was changed to offer all 
participants $5 at the initial visit.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described Completion of 6 months isoniazid 
therapy: Completion significantly 
higher in monetary incentive group 
(44%) than peer advisor (18%, p=0.01) 
and usual care (26%, p=0.04). No 
statistically significant difference 
between peer advisors and usual care. 
Multivariate analysis comparing 
monetary incentive to peer advisors 
and usual care considered together 
(i.e. single comparison group) showed 
monetary incentive arm significantly 
more likely to complete treatment 
(Adjusted OR 2.57 (95% CI 1.11 to 
5.94)). 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention.  
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Tulsky 2004 
 
RCT 

Sample: I: 72, C: 69 
 
Sex: 85% male 
 
Age: Median 41 (21-79) 
 
LTC: Latent TB 
 
Homeless definition: 
“true homeless”, street or 
shelter dwelling, or 
“marginally housed”,  
staying in low-cost 
temporary 
accommodation 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
2570 tested. 647 positive 
TST, 488 new or 
required further 
screening. 95% 
accepted referral. 353 
attended initial 
appointment. 212 of 
these were not 
randomised (190 not 
prescribed isoniazid, 6 
active TB, 16 refused). 
141 randomised. 
 
16 not prescibred 
isoniazid after diagnostic 
tests (4 cash, 12 non-
cash). 6 censored (3 
cash, 3 non-cash).  

I: Cash incentive: $5 payment 
for keeping twice weekly 
appointment for directly 
observed isoniazid therapy. 
Tracking included names and 
addresses of family, friends and 
case workers. Missed 
appointments were followed up 
by letters, telephone calls, and 
using tracking information, 
following a protocol specifying a 
number of outreach attempts.  
 
C: Non-cash incentive: A choice 
of fast-food or grocery coupons, 
phone cards or bus tokens with 
a value of $5 was offered from 
each kept appointment. 
Tracking and follow-up of 
missed appointment was 
identical to the cash incentive 
group.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described 
 
 
 
 
 

Completion of 6 months isoniazid 
therapy: Completion rates were 89% 
with monetary incentives and 81% with 
non-monetary incentives (no 
statistically significant difference, 
p=0.23) 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention. 

Tyler 2014 
 
Randomised 
quasi-
experimental 

Sample: I: 46, C: 61 
(Hepatitis C positive 
subset only) 
 
Sex: 79% male 
 
Age: males 44 (7.1), 
females 45.3 (8.9) 
 
LTC: Hepatitis C 
 
Homeless definition: 
“homeless”. Not further 
defined.  
 
Inclusion/exclusion: 
Recruitment was to a 
vaccine study (Hep A/B). 
Data presented here 

Recruitment view flyers 
in homeless shelters 
within the study area.  

I: Case management in the 
context of a hepatitis A/B 
vaccination programme. Three 
40 minute group sessions 
delivered by study nurse with 
education on hepatitis A, B, C 
and HIV diagnosis, prevention 
and transmission. Self-
management training. Case 
management focusing on self-
esteem, social, behavioural and 
communication skills. 
Behavioural education around 
blood-borne virus risk. Also 
included participant needs 
assessment and onward referral 
to address medical, mental 
health, food, shelter and 
transportation needs.  

Total of 3 group 
session across study 
period in intervention 
group. Time-frame not 
specifically stated.  
 
Outcomes assessed 6 
months post-
intervention 

Based on the 
Comprehensive Health 
Seeking and Coping 
Paradign (CHSCP) 

Hepatitis C knowledge: Measured 
using a modification of an 18 item tool 
initially developed for tuberculosis. 
Greater improvement in the nurse 
case-managed group than the standard 
intervention in the hepatitis C positive 
subset. Statistical analysis of the 
significance of the difference between 
intervention and control groups not 
performed for the hepatitis C positive 
subset. 

High: Randomisation was 
carried out according to a 
protocol to assess the vaccine 
efficacy, not that of the case-
management/education 
intervention. Futhermore, 
while data on the hepatitis C 
positive subset are presented, 
the study design and analysis 
was not focused on a 
comparison of intervention 
and control intervention in this 
subset of participants. As such 
baseline imbalances and 
sequence of allocation could 
introduce bias for the outcome 
of hepatitis C knowledge.  
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pertain to hepatitis C 
positive subset 

 
C: Single brief 20 minute 
presentation around hepatitis A, 
B, C and HIV at baseline visit of 
vaccination programme.  
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-6 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

7 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
7 

Additional 
file 1 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7-8 

Additional 
file 1 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Additional 
file 1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

8 

Additional 
file 5 
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Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

8 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta-analysis.  

10 

 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

8 

Additional 
file 4 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 

indicating which were pre-specified.  
n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 
at each stage, ideally with a flow diagram.  

Figure 1,  

Page 11 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 
and provide the citations.  

11,12 

Table 1 
(page 13) 

Additional 
file 4 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Table 2 
(page 15) 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

18-23 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  n/a (figure 2 
summarises 
narrative 
synthesis) 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Figure 2,  

Additional 
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file 4,  

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).   

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

24 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

25 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  28 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  

29 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  

Page 2 of 2  

Page 60 of 60

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

 

 

 

A Systematic Review of Interventions by Healthcare 
Professionals to Improve Management of Physical Long-

Term Conditions in Adults who are Homeless 
 

 

Journal: BMJ Open 

Manuscript ID bmjopen-2017-020161.R1 

Article Type: Research 

Date Submitted by the Author: 13-Dec-2017 

Complete List of Authors: Hanlon, Peter; University of Glasgow Institute of Health and Wellbeing 
Yeoman, Lynsey; University of Glasgow Institute of Health and Wellbeing 
Gibson, Lauren; NHS Greater Glasgow and Clyde, Pharmacy and 

Prescribing Support Unit 
Esiovwa, Regina; NHS Greater Glasgow and Clyde, Pharmacy and 
Prescribing Support Unit 
Williamson, Andrea; University of Glasgow, GPPC, School of Medicine, 
Dentistry and Nursing, MVLS 
Mair, Frances; University of Glasgow, General Practice and Primary Care 
Lowrie, Richard; NHS GGC, PPSU 

<b>Primary Subject 
Heading</b>: 

Health services research 

Secondary Subject Heading: General practice / Family practice 

Keywords: 
Homelessness, chronic disease, long-term conditions, Complex 
interventions 

  

 

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open
 on A

pril 10, 2024 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2017-020161 on 7 A
pril 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

1 

 

A Systematic Review of Interventions by Healthcare Professionals to 1 

Improve Management of Physical Long-Term Conditions in Adults who are 2 

Homeless 3 

 4 

Corresponding author: 5 

Dr. Richard Lowrie 6 

Pharmacy and Prescribing Support Unit, NHS Greater Glasgow and Clyde, West 7 

Glasgow Ambulatory Care Unit, Glasgow, G3 8SJ, Scotland, United Kingdom. 8 

Tel: +44 141 232 1731 9 

E-mail: Richard.lowrie@ggc.scot.nhs.uk 10 

 11 

 12 

Authors: 13 

Peter Hanlon1, Lynsey Yeoman1, Lauren Gibson2, Regina Esiovwa2, Andrea E 14 

Williamson3, Frances S Mair1, Richard Lowrie2 15 

 16 
1. General Practice and Primary Care, Institute of Health and Wellbeing, University 17 

of Glasgow, Scotland, United Kingdom 18 

2. Pharmacy and Prescribing Support Unit, NHS Greater Glasgow and Clyde, West 19 

Glasgow Ambulatory Care Unit, Glasgow, G3 8SJ, Scotland, United Kingdom 20 

3. General Practice and Primary Care, School of Medicine, Dentistry and Nursing, 21 

University of Glasgow, Scotland, United Kingdom 22 

 23 

Word Count: 3982 (Limit 4000) 24 

 25 

  26 

Page 1 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020161 on 7 A

pril 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

2 

 

Abstract 27 

 28 

Objective: To identify, describe and appraise trials of interventions to manage 29 

physical long-term conditions (LTCs) in homeless adults delivered by healthcare 30 

professionals.    31 

 32 

Design: Systematic review of Randomised Controlled Trials (RCTs), Non-33 

randomised Controlled Trials and Controlled Before-After (CBA) studies. 34 

Interventions characterised using Effective Practice and Organisation of Care 35 

(EPOC) taxonomy. Quality assessed using EPOC Risk of Bias (ROB) criteria. 36 

 37 

Data sources: Database searches (Medline, Embase, PsycINFO, Scopus, CINAHL, 38 

Assia, CENTRAL), hand searching reference lists, citation searches, Grey 39 

literature, and contact with study authors. 40 

 41 

Setting: Community. 42 

 43 

Participants: Adults (≥ 18 years) fulfilling European Typology of Homelessness 44 

(ETHOS) criteria. 45 

 46 

Intervention: Delivered by healthcare professionals managing physical LTCs. 47 

 48 

Outcomes: Primary outcome: unscheduled healthcare utilization. Secondary 49 

outcomes: mortality, biological markers of disease control, adherence to 50 
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treatment and engagement in care, patient satisfaction, knowledge, self-efficacy, 51 

quality of life and cost-effectiveness. 52 

 53 

Results: 11 studies were included (8 RCTs, 2 quasi-experimental, 1 feasibility) 54 

involving 9-520 participants (71-94% male, median age 37-48). Ten from USA, 55 

one from UK.  Studies included various LTCs (n=3); or focused on one LTC: latent 56 

tuberculosis (n=4); HIV (n=2); Hepatitis C (n=1); or Type 2 Diabetes Mellitus 57 

(n=1). All interventions were complex with multiple components. Four described 58 

theories underpinning their intervention. Three assessed unscheduled 59 

healthcare utilization with none showing consistent evidence of reduction in 60 

hospitalization or emergency department attendance. Six assessed adherence to 61 

specific treatments, of which four showed improved adherence to latent TB 62 

therapy. Three concerned education case-management, all of which improved 63 

disease specific knowledge. No improvements were seen in biological markers of 64 

disease (two studies) and none assessed mortality.  65 

 66 

 67 

 68 

Conclusions: Evidence for management of physical LTCs in homeless adults is 69 

sparse. Educational case-management interventions may improve knowledge 70 

and medication adherence.  Large trials of theory-based, interventions, assessing 71 

health care utilization and outcomes as well as assessment of biological 72 

outcomes and cost-effectiveness, are needed.  73 

 74 

Abstract word count: 299  75 
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4 

 

Strengths and Limitations of the Study 76 

• This is the first systematic review to examine effects of physical long-term 77 

condition management interventions for adults who are homeless. 78 

• A comprehensive search strategy was supplemented with hand searching, 79 

Grey literature searches and contact with study authors.  80 

• Interventions are described using the Effective Practice and Organisation 81 

of Care (EPOC) Taxonomy 82 

• Significant heterogeneity precluded meta-analysis, so a narrative 83 

synthesis is presented along with a Harvest Plot summarising study 84 

findings. 85 

• Evidence available is mostly limited to the USA, with one study from the 86 

UK. 87 

  88 
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INTRODUCTION  89 

 90 

The prevalence of homelessness is increasing across high income countries.1 The 91 

experience of homelessness is associated with increased morbidity and 92 

mortality.2-4 Social exclusion and socio-economic deprivation,5 6 adversity over 93 

the life course,7 as well as environmental and behavioral risk factors8 typical of 94 

homelessness, contribute to an increased prevalence of a range of physical long-95 

term conditions (LTCs) compared to the rest of the population.1 This includes 96 

physical long-term conditions (LTCs). LTCs are conditions that require care and 97 

management over a prolonged priod of time.9 10 We use the term physical LTCs 98 

to draw a distinction between conditions considered in this review and mental 99 

health conditions or addictions. Physical LTCs include non-communicable 100 

diseases11 as well as specific communicable diseases (such as human 101 

immunodeficiency virus (HIV), tuberculosis (TB) and hepatitis C) which require 102 

long-term management and access to care. This review focusses on physical 103 

LTCs because, compared to interventions for mental health problems or 104 

addiction, the management of physical LTCs in the context of homelessness has 105 

not been synthesised in the systematic review literature.12 Physical LTCs 106 

disproportionateley affect people who are homeless. They may also be amenable 107 

to effective prevention or treatment. Innovative models of care and expanded 108 

roles of healthcare professionals offer potential strategies to target physical 109 

LTCs. However, no previous systematic reviews have specifically focussed on the 110 

potential impact of healthcare professional or other intervention on physical 111 

LTCs for adults experiencing homelessness. This is despite calls for more 112 
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evdence for interventions for health problems that can be improved by equitable 113 

access to prevention and early intervention.12 114 

 115 

Outcomes of physical LTCs are poorer among people who are homeless.13 14 116 

Engagement with scheduled appointments, preventative health services and 117 

adherence to treatment are typically lower.15-18 Barriers to access, conflicting 118 

priorities, physical and mental multimorbidity are thought to contribute to 119 

poorly coordinated use of healthcare services. 18 Consequently, there is a need 120 

for tailored services.18-20  Healthcare delivery models for people experiencing 121 

homelessness include specialised or generalist primary care services;21 and 122 

integrated housing and health interventions. There is insufficient evidence of 123 

reach and effectiveness to favour one model over another.22The expanding role 124 

of various healthcare professionals e.g. nurse and pharmacist prescribers, 125 

targeting physical LTCs,23 offers a complementary model of healthcare for people 126 

who are homeless. Sharing clinical roles may be welcome given the increasing 127 

evidence of multimorbidity and polypharmacy.24  128 

 129 

Controlled evaluations of models of healthcare for people who are homeless are 130 

relatively few and optimal delivery varies between different health and social 131 

care systems.20 There have been calls to evaluate more interventions to improve 132 

the health of people who are homeless,25 including long-term prospective studies 133 

with economic analyses. [14] 134 

 135 

Previous systematic reviews have identified the potential benefit of tailored 136 

interventions and strategies for addressing mental health and at-risk substance 137 
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use.26 27 These have shown potential for monetary incentives to improve 138 

adherence for people who are homeless with latent tuberculosis,26 and that 139 

provision of housing improved health outcomes in HIV.27However, to the 140 

authors’ knowledge, no previous systematic reviews have focused specifically on 141 

the management of physical LTCs for people who are homeless.  142 

 143 

Aims 144 

 145 

This review aims to systematically identify, describe and appraise trials of 146 

interventions focusing on the management of physical LTCs, delivered by 147 

healthcare professionals for adults who are homeless.  It addresses the following 148 

two research questions:  149 

 150 

1. What are the key components of interventions aimed at optimising 151 

physical LTC management including theoretical underpinnings? 152 

2. What impact has been demonstrated of trials of interventions aimed at 153 

optimising physical LTC management? 154 

 155 

  156 
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METHODS 157 

This systematic review followed a pre-specified protocol 28(registered with 158 

PROSPERO, ID: CRD42016046183, available at 159 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD420160461160 

83) and is described according to the Preferred Reporting Items for Systematic 161 

Reviews and Meta-Analyses (PRISMA) statement.29 162 

 163 

Eligibility Criteria 164 

 165 

Eligibility criteria and search process are described in detail in our published 166 

protocol paper,28 and are outlined briefly below. Full details are given in 167 

Additional File 1. Homelessness was defined according to the ETHOS criteria30. 168 

Eligible studies included adult participants who met the ETHOS defined 169 

homelessness criteria with one or more physical LTC or those concerning 170 

physical LTC management as part of a broader intervention (e.g. access to 171 

primary care). Delivery by a healthcare professional (any professional trained to 172 

provide any form of health care, but excluding social workers and professionals 173 

without a health-related training) was required, either alone or as part of a wider 174 

team. We considered a range of pre-specified outcomes. Studies including any of 175 

our primary or secondary outcomes were eligible for inclusion. Unscheduled 176 

healthcare utilization was our primary outcome. Secondary outcomes included 177 

physical measures of disease control, quality of life, behavioural outcomes, 178 

emotional wellbeing, satisfaction with care and cost effectiveness. These are fully 179 

detailed in Additional File 1 180 

 181 
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Literature Search 182 

 183 

Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, and Cochrane Central 184 

Register of Controlled Trials (CENTRAL) were searched from 1966 (or inception) 185 

until October 2016. The search was updated in November 2017. Our search 186 

strategy was “homelessness” AND “long-term condition or healthcare delivery 187 

terms” AND “trial or evaluation terms”. The full search terms for Medline are 188 

shown in Additional File 1 and were adapted for other databases. Database 189 

searches were supplemented by hand searching of reference lists of all eligible 190 

studies, hand searching the Journal of the Poor and Underserved, and forward 191 

citation searches of included studies using Web of Science. A number of ‘Grey 192 

Literature’ sources were also searched, (Additional File 1). Grey literature and 193 

relevant conference abstracts were used to identify recently publishes studies.  194 

 195 

Two reviewers (PH plus LY, RL or RE), using DistillerSR software, independently 196 

screened titles and abstracts of all records identified. Full texts of all potentially 197 

eligible studies were obtained and assessed independently by two reviewers 198 

(PH, LY or RE) against the eligibility criteria. At all levels disagreements were 199 

resolved by discussion, involving a third reviewer (RL or LY) when consensus 200 

could not be reached. Where studies included homeless participants but analysis 201 

of these participants was not presented separately, we contacted the study 202 

authors to request these data. Studies were excluded if these were not available. 203 

Using a standardised data extraction form, two reviewers (PH plus LY or LG) 204 

independently extracted data from each study eligible for inclusion. The 205 

components of each intervention were described according to the Cochrane 206 
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Effective Practice and Organization of Care (EPOC) taxonomy.31 Two reviewers 207 

independently assessed each study according to the criteria outlined in the 208 

Cochrane EPOC guidelines for assessing risk of bias (ROB) in RCTs, non-209 

randomised controlled trials and CBA studies.31 After grading each study a 210 

judgment of the overall risk of bias was made for each outcome, taking into 211 

account the relative importance of potential sources of bias to the outcome in 212 

question.  213 

 214 

 215 

Synthesis 216 

 217 

We assessed the clinical and methodological heterogeneity of the eligible studies. 218 

Few studies considered similar outcomes, and those that did had either different 219 

comparator groups,32 33 differing methods of assessing similar outcomes (e.g. 220 

survey vs. routine data for emergency department (ED) attendance)34 35 or 221 

concerned complex interventions, the diversity of which would limit the utility of 222 

a pooled analysis.34 36 Consequently, a meta-analysis was deemed inappropriate 223 

and we performed a narrative synthesis of the study findings. Studies were 224 

grouped by outcome and the strength of the body of evidence for each outcome 225 

was assessed using the Grades of Recommendation, Assessment, Development 226 

and Evaluation (GRADE) approach.37 227 

 228 

We constructed a Harvest Plot post hoc to display the results. Harvest plots use 229 

bars representing individual studies placed on a plot matrix to indicate whether 230 

the review intervention showed an overall positive, negative, or no consistent 231 
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effect for the outcome in question. They enable data to be summarised when 232 

study designs and outcomes are diverse and heterogeneous.38 39 We used the 233 

following criteria to decide how each study should be displayed:  234 

• Height of the bar represented the number of participants in the study; 235 

• RCTs were displayed in bold with other designs in grey;  236 

• The risk of bias for the outcome of each study was indicated as low, 237 

moderate or high using a coloured dot above the bar;  238 

• Statistically significant differences were displayed as a positive effect if 239 

they favoured the intervention; negative if they favoured the comparator 240 

and neutral if not statistically significant; 241 

• Where some, but not all, findings in a group of outcomes showed a 242 

positive or negative effect, bars were hatched to indicate inconsistency.  243 

244 
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RESULTS 245 

 246 

Study Selection 247 

 248 

The results of abstract and full-text screening are shown in the PRISMA diagram 249 

in Figure 1. A full list of studies excluded at full-text level, along with reasons for 250 

exclusion, is shown in Additional File 2.  251 

 252 

FIGURE 1 – PRISMA DIAGRAM 253 

 254 

Description of Studies 255 

Sixteen papers were eligible for inclusion which described eleven unique 256 

studies.32-36 40-50 Ten studies were from the USA 32 33 35 36 40-50 and one from UK.34 257 

Three studies  included a range of LTCs;34-36 four studies concerned latent 258 

tuberculosis;32 33 40-44 one concerned Hepatitis C;49 two studies concerned HIV;46-259 

48 50 and one concerned Type 2 Diabetes Mellitus.45 Eight were RCTs, two quasi-260 

experimental and one was a pilot study.  261 

 262 

Study Populations 263 

Details of the study populations are summarised in table 1. Sample sizes ranged 264 

from 9 to 520. Median age ranged from 37 to 49 years. In all of the studies the 265 

majority of participants were male (percentage male participants ranged from 266 

67% to 94% in the intervention groups). Age and sex distributions were 267 

consistent with previous literature on homelessness.1 Six studies, all from the 268 

USA reported details of ethnicity.32 33 40 44 46 49 African American participants 269 
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were the most prevalent in five of these. Only two studies included any detail of 270 

comorbidities.34 40 Details of attrition are shown in Additional File 3.   271 

 272 

Quality Assessment 273 

Results of the EPOC Risk of Bias assessment for each of the included studies is 274 

shown in table 2. None of the included studies scored low risk for each of the 275 

criteria. These were used to inform outcome-level risk of bias assessment. These 276 

are displayed, along with justification, in Additional File 3.  277 

 278 

Intervention Components and Theoretical Underpinnings  279 

Each of the studies described interventions that were complex and included 280 

multiple components. These included changes to how, and where, care was 281 

delivered, the personnel delivering care, how care delivery was coordinated, and 282 

the provision of financial support. The components of the EPOC taxonomy 283 

relating to each of the interventions are shown in table 3, along with a summary 284 

of the intervention and control interventions. Descriptions of the specific aspects 285 

of each intervention relating to the taxonomy are shown in Additional File 4.  286 

 287 

Four of the eleven studies reported an explicit theoretical framework 288 

underpinning the intervention (table 3). These included the Comprehensive 289 

Health Seeking and Coping Paradigm underpinning two of the studies, and Self-290 

Efficacy Theory and the Health Belief Model each underpinning one intervention.  291 

 292 

 293 
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Table 1: Summary of study populations 

Study Design Location Number of 
Participants 
 

Age, mean 
(SD) 

Sex (%) Ethnicity (%) Long-term 
Condition 

Homelessness 
definition 

Pilote 199644 RCT USA 244 
 
I1: 83 
I2: 82 
C: 79 

I1: median 40 
I2: median 39 
C: median 40 

I1: M (71%) 
I2: M (67%) 
C: M (66%) 

African American (I1: 48%, I2: 
57%, C: 54%) 
White (I1: 33%, I2: 27%, C: 27%) 
Hispanic (I1: 16%, I2: 11%, C: 
13%) 

Latent TB Homeless: not further 
defined 

Tulsky 
200033 

RCT USA 118 
 
I1: 43 
I2: 37 
C: 38 

Median 37 M (89%) African American (52%) 
White (21%) 
Hispanic (27%) 

Latent TB Homeless or marginally 
housed 

Tulsky 
200432 

RCT USA 141 
 
I: 72 
C: 69 

Median 41 
(range 21-79) 

M (85%) African American (47%) 
White (32%) 
Other (20%) 

Latent TB Homeless or marginally 
housed 

Samet 
200550 

RCT USA 151 (34 
homeless) 
 
I: 19 
C: 15 

Median 44 
(range 26-60) 

M (82%) n/a HIV with alcohol 
problems 

Homeless: not further 
defined 

Ciaranello 
200635 
 

Quasi-
experi-
mental 

USA 6 transitional 
housing 
facilities 
 
I:219 sampled 
C: 50 sampled 

I: 41.6 (9.6) 
C: 41.3 (10.4) 

I: M (81%) 
C: M (44%) 

n/a Various* “Formerly homeless” 
residents of transitional 
housing 

Nyamathi 
200640 
Nyamathi 
200741 
Schumann 
200742 
Nyamathi 
200843 

RCT USA 520 
 
I: 279 
C: 241 

41.5 (8.5) M (79.6%) African American (81%) 
White (7.3%) 
Hispanic (9.4%) 
Other (2.3%) 

Latent TB Sleeping in homeless 
shelters 

Tsai 201346 RCT USA 137 I: Median 44 I: M (91%) I: Caucasian (48%) HIV with comorbid “homeless or marginally 
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Tsai 201347 
Grelotti 
201648 

 
I: 66 
C: 71 

(IQR: 37-53) 
C: Median 42 
(IQR: 37-79) 

C: M (89%) C: Caucasian (51%) depression housed” 

Savage 
201445 

Random-
ised 
pilot/ 
feasibility 

USA 9 
 
I: 6 
C: 3 

n/a n/a n/a Type 2 diabetes Living without shelter or 
adequate 
accommodation 

Tyler 201449 Random-
ised 
quasi-
experi-
mental 

USA 107 (hepatitis C 
positive subset) 
 
I: 46 
C: 61 

Males: 44 
(7.1) 
 
Females: 45.3 
(8.9) 

M (79%) African American (63%) 
White (17%) 
Latino (18%) 

Hepatitis C Homeless: not further 
specified 

O’Toole 
201536 

RCT USA 185 
 
I1: 39 
I2: 40 
I1+2: 44 
C: 62 

48.6 (10.8) M (94%) “Minority population” (43%) Various** “lacking fixed, regular 
and adequate night-
time residence.” 

Hewett 
201634 

RCT UK 410 I: 41.6 (12.1) 
C: 42.5 (11.3) 

I: M (81.6%) 
C: M 
(81.4%) 

N.S.  
Nationality: 
UK: I (69.4%), C (72.5%) 
European union: I (22.3%), C 
(17.6%) 
Other: I (8.3%) C (9.8%) 

Various*** No fixed residence on 
hospital discharge 

* Included hypertension, otherwise not fully specified    ** Asthma, COPD, hepatitis, cirrhosis, diabetes, hypertension, arthritis   *** Categorised by organ system (included liver, pulmonary, musculoskeletal, central nervous 
system, cardiovascular system, endocrine, skin, gastrointestinal and haematological pathology). Causes for hospital attendance also categorised by aetiology, 35% related to cardiovascular disease, 15% to metabolic conditions 
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Table 2: Risk of bias within individual studies 

Criteria Study 

C
ia

ra
ne

llo
 2

01
4 

H
ew

et
t 2

01
6 

N
ya

m
at

hi
 2

00
6,

 2
00

7,
 

20
08

 a
nd

 S
ch

um
an

n 
20

07
 

O
’T

oo
le

 2
01

5 

P
ilo

te
 1

99
6 

S
am

et
 2

00
5*

 

S
av

ag
e 

20
14

 

T
sa

i 2
01

3,
 2

01
3 

an
d 

 
G

re
lo

tti
 2

01
6 

T
ul

sk
y 

20
00

 

T
ul

sk
y 

20
04

 

T
yl

er
 2

01
4 

Random sequence generation 
 

 
High 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear  

 
High 

 
Low 

 
Low 

 
Low 

 
High 

Allocation concealment 
 

 
High 

 
Low 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

Blinding of participants/ personnel 
 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
Unclear 

 
High 

Similar baseline outcome measures 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear 

 
Low 

Similar baseline characteristics 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Blinding of outcome assessment 
 

 
High 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

Incomplete outcome data 
 

 
High 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

Protection from contamination 
 

 
High 

 
Unclear  

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Selective Outcome Reporting  
High  r   

 
Low 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
High 

 
Unclear 

 
Low 

 
High 

 
Unclear 

Other bias 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
High 

 
High 

 
Low 

* Assessment based on methods and results as described in the original manuscript. Unpublished data were supplied by authors for secondary analysis of homeless study participants.  
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Table 3: Intervention Components, Theoretical Underpinning, and Outcomes 
Study Components Healthcare 

Professional 
delivering the 
intervention 

Theory Intervention Comparator Outcomes 

Pilote 199644 How care is delivered: Individual 
delivery 
Location/environment: Orientation to 
environment/facilities; transportation 
services 
Finance: Incentives 

Nurse plus 
peer health 
advisor 

None specified Monetary incentive for TB clinic 
attendance (group 1).  Peer 
health advisor assisting with 
clinic attendance (group 2). 

Usual care (clinic 
appointment and 
tokens for travel 
expenses). 

Attendance at initial TB 
clinic appointment.  

Tulsky 200033 How care is delivered: Individual 
delivery 
Location/environment: Orientation to 
environment/facilities; transportation 
services 
Finance: Incentives  

Nurse, 
outreach 
worker, peer 
health advisor 

None specified Monetary incentive for uptake of 
directly observed therapy (group 
1). Peer-health advisor 
supporting directly observed 
therapy (group 2). 

Usual care Completion of 6 
months isoniazid 
therapy 

Tulsky 200432 How care is delivered: Individual 
delivery 
Location/environment: Transportation 
services  
Finance: Incentives  

Nurse, 
outreach 
worker, peer 
health advisor 

None specified Monetary incentive for uptake of 
directly observed therapy 

Non-cash incentive of 
equal value 
(vouchers) 

Completion of 6 
months isoniazid 
therapy 
Cost effectiveness 

Samet 200550 How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Outreach 
services. 
Coordination of care: Disease 
management. 

Nurse Health belief 
model and 
motivational 
interviewing. 

Adherence support for 
antiretroviral treatment 
 

Usual care (written 
instructions/advice 
regarding treatment 
adherence) 

Adherence to 
antiretroviral treatment 
CD4+ count 
HIV viral load 

Ciaranello 
200635 
 

How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Outreach 
services; changing site of service 
delivery. 
Coordination of care: Communication 

Medical 
director, nurse 
practitioner, 
medical clerk, 
social worker 

None specified Weekly visits including health 
assessment, education, referral 
and social support. 

Transitional houses 
in a different area not 
receiving the 
intervention. 

ED attendance 
Hospital admission 
Blood pressure 
Satisfaction with care 
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between providers; disease 
management; multidisciplinary teams.  

Nyamathi 
200640 
Nyamathi 
200741 
Schumann 
200742 
Nyamathi 
200843 

How care is delivered: Group 
delivery. Self-management. 
Location/environment: Outreach 
services; transportation services. 
Coordination of care: Case 
management; disease management. 
Finance: Incentives. 

Nurse and 
outreach 
worker 

Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Directly observed therapy plus 8 
education sessions. Information 
provided on community 
resources and participants 
escorted to appointments. 

Directly observed 
therapy plus 20 
minute educational 
lecture 

Completion of directly 
observed TB therapy 
TB knowledge 
HIV knowledge 
Self-efficacy 

Tsai 201346 
Tsai 201347 
Grelotti 201648 

How care is delivered: Individual 
delivery 
Coordination of care: Case 
management; disease management. 
Finance: Incentives 

Psychiatrist 
and study 
nurse 

None specified Directly observed fluoxetine and 
weekly psychiatric interview 

Advice on sources of 
mental health support 

Adherence to 
antiretroviral therapy 
HIV viral load 
Depression 

Savage 201445 How care is delivered: Individual 
delivery 
Self-management 

Nurse Self-efficacy 
theory 

Nurse led case-management 
and diabetes education 

No intervention 
(usual care) 

Self-efficacy 

Tyler 201449 How care is delivered: Group delivery 
Self-management 
Coordination of care: Case 
management; communication between 
providers 

Nurse Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Case management with group 
sessions, self-management 
training and education. 

Single, brief 
educational 
intervention 

Hepatitis C knowledge 

O’Toole 201536 How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Orientation to 
environment/facilities; outreach 
services; transportation services. 
Coordination of care: Case 
management; disease management. 

Nurse None specified Nurse-led brief health 
assessment with motivational 
interviewing (group 1). Guided 
orientation to primary care clinic 
facilities (group 2). Both 
interventions together (group 3). 

Usual care (social 
work assessment and 
description of 
available services) 

ED attendance 
Hospital admission 
Access to primary care 

Hewett 201634 How care is delivered: Individual 
delivery; Coordination of care 
providers. 
Role expansion; recruitment of specific 

General 
practitioner, 
specialist nurse 

None specified Nurse and GP led inpatient 
intervention. Goal setting. 
Discharge planning. Liaison and 
multiagency meetings 

Initial meeting with 
nurse and 
signposting of 
services 

ED attendance 
Hospital readmission 
Quality of Life 
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professionals. 
Coordination of care: Care pathways; 
communication between professionals; 
discharge planning; integration of 
services; shared care; multidisciplinary 
teams. 
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The Impact of Interventions on Healthcare Outcomes 294 

The overall findings of the included studies for impact on unscheduled 295 

healthcare utilization, adherence or access to care, and knowledge of self-296 

efficacy, are illustrated in the harvest plot shown in Figure 2. The text that 297 

follows synthesized these findings under each outcome.  298 

 299 

FIGURE 2 – HARVEST PLOT  300 

 301 

Primary Review Outcomes 302 

 303 

Unscheduled Healthcare Utilisation 304 

 305 

Three studies assessed the impact of interventions on hospital admissions and 306 

emergency department (ED) attendance.34-36 None focused on a specific LTC, 307 

however participants reported a range of LTCs and each intervention included 308 

identification and engagement with medical, as well as wider needs. The highest 309 

quality evidence was from two RCTs, neither of which showed any significant 310 

reduction in unscheduled healthcare utilisation.34 36 One RCT evaluated a 311 

multidisciplinary, multicomponent intervention targeting patients in two inner-312 

city hospitals involving goal setting, discharge planning, and liaising with 313 

community services.34 Neither hospital admissions, nor ED attendance after one 314 

year, were significantly different compared with usual care. The other RCT was a 315 

four-arm trial comparing usual care; a brief nurse-led physical health needs 316 

assessment; a guided orientation to clinical facilities with introduction to staff; 317 

and clinic orientation in combination with the physical health 318 
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assessment.36Hospital admissions and ED attendance were assessed at 6 months 319 

post intervention in a post-hoc analysis and showed no significant difference to 320 

usual care. A third study, with a quasi-experimental design and high risk of bias, 321 

concerned a ‘comprehensive health assessment’ delivered to residents at  322 

transitional housing facilities. ED attendances were reportedly lower at 18 323 

month follow-up, but not at 6 months. There was no difference in hospitalization 324 

at either follow-up point. 325 

 326 

Taken together the available evidence does not suggest that the 327 

multidisciplinary, multifaceted interventions described reduced rates of 328 

unscheduled healthcare utilisation. The overall confidence in the estimate of 329 

effect is low.  330 

 331 

 332 

Secondary Review Outcomes 333 

 334 

Access to primary healthcare 335 

One RCT concerned access to primary healthcare.36 A brief nurse-led physical 336 

health needs assessment; a guided orientation to clinical facilities with 337 

introduction to staff; and clinic orientation in combination with the physical 338 

health assessment were compared to usual care. All three intervention groups 339 

showed higher uptake of primary healthcare services after 6 months with clinic 340 

orientation alone and in combination with a physical health assessment 341 

significantly improving primary care access in adjusted analyses. Overall 342 
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confidence in effect for improvement in this outcome was high, but limited to one 343 

study so should be interpreted with caution. 344 

 345 

 346 

Adherence to specific treatment 347 

Six studies (7 papers)  assessed adherence to treatment or attendance at 348 

appointments.32 33 40 44 46 47 50 Four recruited patients with latent tuberculosis 349 

undergoing directly observed therapy (DOT)32 33 40 44, one included participants 350 

with HIV and alcohol problems,50 and one (2 papers) concerned participants 351 

with HIV and co-morbid depression.46 47 Of the TB studies, three were conducted 352 

by the same research group and assessed the impact of monetary incentives 353 

(cash and/or voucher) on attendance at initial TB clinic follow up 44 or on 354 

completion of DOT with isoniazid.32 33 Clinic attendance and DOT completion 355 

rates were significantly higher with cash incentives compared with usual care or 356 

peer-health advisors.33 There was no statistically significant difference in DOT 357 

completion between cash and voucher incentives.32 Details of the availability to 358 

the participants of social security or other sources of financial support are not 359 

described in either study. Although the cash incentive and delivery of the 360 

intervention were similar in both studies assessing DOT completion, the 361 

completion rate in the intervention group differed widely between the two 362 

studies (44% and 89%, respectively).32 33  The authors speculate that the location 363 

of the clinic (the higher completion rate being in an area more accessible and 364 

frequented by people who are homeless) or alterations in the follow-up protocol 365 

for non-attendees may explain the differences.  366 
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The final study concerning TB evaluated the impact of a nurse-led case 367 

management intervention on completion of latent tuberculosis treatment and 368 

tuberculosis knowledge (described below under knowledge and self-efficacy). 369 

They found odds of DOT completion were three times greater with the 370 

intervention compared with usual care.40 371 

 372 

An RCT concerning people with HIV and comorbid depression assessed 373 

fluoxetine prescription and weekly psychiatric evaluation compared with the 374 

provision of information about how to access local psychology services without 375 

the prescription of fluoxetine. Both arms were given a weekly cash incentive for 376 

attending. Outcomes included rate of uptake of anti-retroviral treatment (ART), 377 

and adherence to ART (assessed by unannounced pill counts) for those receiving 378 

treatment. Neither outcome was significantly different between the groups 379 

despite an improvement in depression severity and remission in the fluoxetine 380 

group.46 47 381 

 382 

Finally an RCT aimed at supporting antiretroviral medication adherence among 383 

HIV positive participants with a history of alcohol dependence or harmful 384 

drinking showed no change in antiretroviral adherence.50 Findings were similar 385 

to a secondary analysis of participants who described themselves as homeless 386 

(unpublished results).  387 

 388 

Overall, there is a moderate level of evidence for interventions improving 389 

adherence to treatment for latent TB, including a case-management educational 390 

approach and provision of monetary incentives (cash or non-cash). However, the 391 
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efficacy of such interventions may be dependent on the social and cultural 392 

context in which it is delivered (highlighted by variation in completion rates 393 

between evaluations of similar interventions), of which there is limited 394 

description in the available studies.  395 

 396 

Knowledge and Self-efficacy 397 

Three studies (5 papers) assessed the impact of interventions on TB, HIV, 398 

hepatitis and diabetes disease knowledge and self-efficacy.40-42 45 49 Two were 399 

trials incorporating nurse-led case management (for patients with latent TB or 400 

hepatitis C, respectively) combined with a regular educational intervention 401 

focusing on self-management, self-esteem, communication skills and social 402 

support. One was an RCT focusing on DOT for latent TB and assessed the impact 403 

on TB knowledge in all participants.40 The intervention also involved HIV 404 

education and the impact of this was evaluated in a subset judged to be ‘at risk’ 405 

of HIV (i.e. sexually active or known to be intravenous drug users). Two analyses 406 

using structural equation modeling showed that the nurse-led case management 407 

intervention was associated with greater improvement in TB knowledge 41 and 408 

in HIV knowledge in the ‘at risk’ subset.42 The latter also showed improved self-409 

efficacy for condom use.42 The other evaluated a similar approach concerning 410 

Hepatitis education for participants enrolled in a Hepatitis A/B vaccination 411 

programme (only the Hepatitis C positive subset was included in this review).49 412 

The case-management group showed a greater improvement in Hepatitis C 413 

knowledge than the control group. However, the randomisation procedure was 414 

designed for the vaccine trial, not for the evaluation of the case-management 415 
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intervention, and the statistical analysis was not designed to compare the 416 

intervention with control in the Hepatitis C subset alone.49  417 

 418 

The third study reported improved knowledge in a small (n=9) pilot study using 419 

a self-efficacy based approach for Type 2 Diabetes Mellitus. However, the small 420 

sample size meant there was insufficient power to detect any difference between 421 

groups and there was incomplete reporting of outcomes and no clear 422 

comparison is made between the intervention and comparator.45 423 

 424 

Taken together, there is a moderate quality of evidence showing that an 425 

educational case-management approach can improve disease specific knowledge 426 

when delivered alongside wider interventions, such as DOT or a vaccine study. 427 

The available studies, however, do not assess the impact on behavioural 428 

outcomes or the retention of knowledge beyond the trial period.  429 

 430 

Biological markers of disease control 431 

 432 

Two studies (3 papers) assessed the impact of interventions on disease control 433 

outcomes. One RCT assessed the impact on HIV-1 viral load of directly observed 434 

fluoxetine in comorbid HIV and depression. There was no difference in viral 435 

suppression between intervention and comparator groups.46-48 The other RCT 436 

found no difference in viral load or CD4+ count with adherence support for 437 

antiretroviral therapy in HIV infected individuals with a history of alcohol 438 

problems.50 439 

 440 
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Cost effectiveness 441 

 442 

Only one study assessed cost-effectiveness, within the hospital sector.[30] Using 443 

a parallel arm design, people who were homeless and admitted to hospital, 444 

received an intervention comprising thrice weekly GP and homelessness nurse 445 

led inpatient visits in addition to regular visits by the homelessness nurse, or 446 

standard in patient care (an information leaflet describing local services). 447 

Patients in the intervention group also had multiagency care plans devised 448 

before, and implemented after hospital discharge. Quality of life was a secondary 449 

outcome, with health gain measured by translating generic EQ-5D-5L index 450 

scores into generic quality adjusted life years (QALYs). EQ5D5L scores were 451 

completed by approximately one quarter of participants in both arms. There was 452 

a non statistically significant increase in EQ-5D-5L scores at follow up, and there 453 

was no impact of the intervention on inpatient costs, therefore the authors 454 

compared the costs of the intervention with the effect on health gain as 455 

measured by QALYs.  On this basis the incremental cost effectiveness ratio was 456 

£26,000 with the authors describing circumstances in which the intervention 457 

may be cost effective, and an accompanying sensitivity analysis.34  458 

 459 

DISCUSSION  460 

 461 

Summary of findings 462 

The available evidence from controlled trials of interventions by healthcare 463 

professionals managing physical LTCs in people who are homeless does not 464 

show any convincing effects on unscheduled healthcare utilisation.34-36 The 465 
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impact on mortality was not assessed, and evidence for the impact on biological 466 

markers of disease control is limited to a few studies on HIV, which did not show 467 

any evidence of benefit on viral load.46 47 Patient-centred interventions – 468 

incorporating case management, education, self-management support and social 469 

support – may improve disease specific knowledge in TB, HIV, and Hepatitis C; 470 

improve completion of DOT in latent TB; and increase access to primary care in 471 

combination with clinic orientation.36 40-42 49 Cash and non-cash incentives, in the 472 

context of DOT for latent TB, may improve clinic attendance and treatment 473 

adherence; however treatment completion rates vary between different studies 474 

of similar interventions.32 33 44 It is not clear if improvement in these 475 

intermediate outcomes impacts other clinical outcomes, or if effects are 476 

sustained beyond the course of treatment evaluated in these studies. There was 477 

only one study of cost effectiveness.  478 

 479 

Strengths and Limitations 480 

The strengths of this review include a-priori methods with a robust process for 481 

study identificatuion, appraisal, data extraction and description.28  The 482 

comprehensive search strategy included database searches supplemented by 483 

hand searching, forward citation searching, grey literature, and contact with 484 

study authors. All screening and data extraction was performed by two 485 

reviewers independently. We also described the components of each 486 

intervention using a previously defined taxonomy,31 which is important when 487 

reviewing complex interventions such as those included.51 52 However, many of 488 

the findings, particularly those concerning adherence to treatment, were in the 489 

context of specific conditions (e.g. latent TB), included a time-limited course of 490 
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treatment, and were conducted in a single centre. All but one of the included 491 

studies was from the USA. As such the findings may not be directly applicable to 492 

other disease areas or other health and social care contexts.   Limitations in the 493 

existing evidence base also meant we were unable to undertake a formal meta-494 

analyses. Contacting study authors to obtain results pertaining to participants 495 

who were homeless (when not reported separately) contributed to the 496 

comprehensiveness of the review, however this strength needs to be balanced 497 

against the potential bias of performing post-hoc secondary analyses on existing 498 

trial data. Furthermore, in such circumstances studies are not specifically 499 

powered to assess outcomes in this subgroup. 500 

 501 

This review is timely given the increasing number and complexity of physical 502 

LTCs among people who are homeless,1 the pressure on healthcare services to 503 

address this burden, and the potentially expanding roles of various healthcare 504 

professionals to support physical LTC management.23 However, by focusing on 505 

interventions by healthcare professionals this review may overlook evidence for 506 

housing or social interventions that may impact on physical LTCs.53 54 507 

 508 

Implications for practice, policy and research. 509 

 510 

Despite the social complexity and exclusion that typify the experience of 511 

homelessness, a patient-focused case-management approach was shown to 512 

positively impact disease specific knowledge and self-efficacy in the management 513 

of physical LTCs.40-42 49 514 

 515 
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It is not clear to what extent the findings presented here are generalisable to 516 

wider social or healthcare contexts. The evidence for improved adherence was 517 

predominantly in the context of DOT for latent TB and in some cases involved 518 

cash incentives. Further research would be required to establish whether these 519 

principles of adherence support are transferable to the long-term management 520 

of non-communicable diseases. Further research may benefit from being 521 

multicentre and having a longer duration of follow up. Furthermore, the 522 

potential efficacy of cash incentives will vary between societal contexts where 523 

access to, and the extent of, financial support varies widely. The application of 524 

such findings, derived from studies with short-term durations of follow up, to 525 

life-long treatment for other LTCs also has important implications for cost-526 

effectiveness and future research. Finally, the available literature focuses mainly 527 

on the role of nurses and physicians, often alongside other ancillary staff (such as 528 

peer advisors, case-managers and care coordinators), with little consideration of 529 

the potential role of other healthcare professionals e.g. pharmacists. 530 

 531 

Two reports of quasi-experimental studies of specialist primary-care services for 532 

people who are homeless were excluded as they had only historical comparator 533 

groups.55 56 Both showed improvements in glycaemic control in diabetes, and 534 

improved blood pressure and lipid profiles in Hypertension,55 56 however 535 

emergency department use and hospitalisations both increased.  Few included 536 

studies concerned the impact on biological markers of disease control, and none 537 

evaluated mortality. The extent to which the improvements in knowledge or 538 

adherence that have been demonstrated may impact on physical or behavioural 539 

outcomes has not been evaluated. This raises the question of how such issues 540 
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may be best addressed by future research. It is likely, given their apparent 541 

scarcity, that further evaluation of complex interventions to address LTC 542 

management (including aspects of randomization, longer follow-up and 543 

consideration of broader outcomes) will be needed to inform practice. However, 544 

the intrinsic complexity of the experience of homelessness, and the impact this 545 

has on health, may require a broader methodological approach (e.g. realist 546 

synthesis) to understand the context and process of potential interventions in 547 

this area.  548 

 549 

Finally, the higher use of emergency healthcare services by people who are 550 

homeless makes the reduction of unscheduled healthcare use a potential target 551 

for interventions aiming not only to improve the health of such individuals, but 552 

to ease pressure on healthcare services and reduce costs. There is a need to 553 

evaluate anticipatory interventions, aiming to prevent or pre-empt the 554 

development of health crises. Based on existing patterns of need and service 555 

utilisation, as well as the need to demonstrate effectiveness and cost-556 

effectiveness of novel models of care, well designed and conducted studies 557 

following a framework for testing complex interventions 52 for people who are 558 

homeless are overdue.   559 

 560 

Conclusions 561 

Trials of interventions delivered by healthcare professionals for the management 562 

of physical LTCs in people who are homeless do not show convincing evidence of 563 

the primary outcome measure for this review – an impact on unscheduled 564 

healthcare utilisation. A patient-centred case-management approach may 565 
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improve knowledge and self-efficacy. These interventions, as well as incentives, 566 

may also improve adherence in specific contexts. The impact on biological 567 

outcomes and mortality remains largely unexplored, as does the economic 568 

impact of successful interventions. Future complex intervention evaluation 569 

research is needed to test innovative models of care, and expand those 570 

interventions showing promise, into diverse health and social care contexts.  571 

 572 

  573 
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Figure 1: PRISMA diagram of search results and screening  
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Figure 2: Harvest Plot of findings of included studies  
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Inclusion Criteria and Search Strategy (adapted from protocol paper Hanlon et al 2017 [1a]) 

PICOS component Description 

Population  Adults (≥ 18 years old) 

 ETHOS criteria for homelessness* 

 ≥1 physical LTC 

Intervention  Be delivered, in whole or in part, by a healthcare professional** 

 Address the management of one or more physical LTC 

Comparator ‘Usual care’ or alternative intervention 

Contemporaneous comparator only (exclude historical controls) 

Outcomes Primary outcome: Unscheduled use of healthcare services, including: 

 Emergency department attendance 

 Hospital admission 

 Use of out-of-hours services 

 Ambulance call-outs 

Secondary outcomes: 

 Physical health outcomes (e.g. mortality, disease specific markers of control) 

 Quality of life 

 Patient engagement (e.g. attendance at planned healthcare services, medication 
adherence) 

 Behavioural or cognitive (e.g. self-efficacy, knowledge) changes related to health 

 Emotional wellbeing, anxiety, and depression 

 Satisfaction with care 

 Cost effectiveness 

 Changes to treatment or medication 

Settings Community: interventions delivered solely in non-community settings (e.g. hospitals, ) will be 
excluded 

Study design RCTs (including Cluster RCTs) 

Non-randomised controlled trials/ quasi-experimental studies 

CBAs 

Databases Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, Cochrane Central Register of Controlled 
Trials (CENTRAL) 

Manual searching Reference lists of all eligible studies. 

Journal of the Poor and Underserved. 

Grey literature Websites of non-governmental organisations that aim to assist homeless persons: Department of 
Health England webpage; OpenGrey; WorldCat; Grey Literature Report; OAlster and 
WorldWideScience for reports and theses; British library and Zetoc; Research Councils UK 
information on publicly funded research; Repositories including Grey Guide and Open DOAR. 
Other related sites including UK health forum, St. Michael’s hospital, and Grey Net. 

Forward citations Performed for all included studies (using Web of Science). 

Contact with study 
authors 

Where data pertaining to homeless participants were not presented separately, we attempted to 
contact study authors to request these data.  

Restrictions English language only 

Dates Database: Jan 1966 (or inception) to Oct 2016, updated Nov 2017. Forward citation search 
completed Mar 2017 
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* Studies including a broader population but including homeless participants will be included only if data pertaining to 
homeless participants are considered separately. 

** any professional trained to provide any form of health care, but excluding social workers and professionals 
without a health-related training , including, but not limited to, physicians, nurses, dentists, pharmacists, 
paramedics, mental health professionals, allied health professionals (e.g. physiotherapists, dieticians, clinical 
psychologists etc.), midwives. 

 
(1a) Hanlon P, Yeoman L, Esiovwa R, Gibson L, Williamson AE, Mair FS, Lowrie R. 
Interventions by healthcare professionals to improve management of physical 
long-term conditions in adults who are homeless: a systematic review protocol. 
BMJ Open. 2017 Aug 21;7(8):e016756. doi: 10.1136/bmjopen-2017-016756. 
 
Medline Search Strategy* 

1. Exp. Homeless Persons/ 
2. Home?less.mp 
3. Roof?less.mp 
4. House?less.mp 
5. (home* adj2 lack).mp 
6. (home* adj2 no).mp 
7. (without adj2. Home*).mp 
8. (lack adj2 hous*).mp 
9. (no adj2 hous*).mp 
10. (without adj2. hous*).mp 
11. (lack adj2 roof*).mp 
12. (no adj2 roof*).mp 
13. (without adj2 roof*).mp 
14. (inadequate* adj3 hous*).mp 
15. (insecur* adj3 hous*).mp 
16. (insecur* adj2 tenan*).mp 
17. (unfit* adj2 hous*).mp 
18. ((transition* or insecure or inadequate or substandard or substandard or sheltered or emergency or 

intermittent or transient or marginal* or problem*) adj (hous* or home* or accommodat*)).mp 
19. (sheltered or unsheltered or shelters).mp 
20. Vagran*.mp 
21. Destitute.mp 
22. Skid row.mp 
23. (sleep* adj2 rough).mp 
24. (“street person” or “street people”). Mp 
25. Exp “Delivery of Health Care”/ 
26. Exp Primary Health Care/ 
27. Exp Community Health Services/ 
28. Exp Chronic Disease 
29. ((chronic or long term) adj2 (disease or condition*)).mp 
30. Exp Patient Care Management/ 
31. Intervention*.mp 
32. Exp Pragmatic Clinical Trial/ or exp Clinical Trial/ or exp Randomized Controlled Trial/ or exp Controlled 

Clinical Trial/ 
33. Trial*.mp 
34. Control*.mp 
35. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 

21 or 22 or 23 or 24 
36. 25 or 26 or 27 or 28 or 29 or 30 

Page 42 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020161 on 7 A

pril 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

37. 31 or 32 or 33 or 34 
38. 35 and 36 and 37 

 

*Adapted for other databases 
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Additional File 2. Studies Excluded at Full-Text Assessment 

104 not RCT/NRCT/CBA (including those without contemporaneous comparator group) [1-104] 

5 not published in English [105-109] 

1 did not include adults [110] 

6 participants were not homeless, or homeless participants were not considered separately [111-

116] 

11 intervention not delivered by a healthcare professional [117-127] 

55 did not consider physical long-term conditions [128-182] 

2 did not report relevant outcomes [183, 184] 

 

Not RCT/NRCT/CBA with contemporaneous control group 

1. Gilpatrick, E.E., On any avenue. Journal of psychiatric nursing and mental health services, 
1979. 17(8): p. 27-30. 

2. Stern, R. and B. Stilwell, Treadmill on trial. The healthcare needs and problems of single 
homeless people. The Health service journal, 1989. 99(5167): p. 1102-1103. 

3. Nordentoft, M. and B. Jessen-Petersen, Homelessness, mental disease and intervention 
programs in the USA. Ugeskrift for Laeger, 1992. 154(10): p. 650-651. 

4. Brickner, P.W., et al., Providing health services for the homeless: A stitch in time. Bulletin of 
the New York Academy of Medicine: Journal of Urban Health, 1993. 70(2): p. 146-170. 

5. Bailey, S.B., Improving the quality of healthcare delivery to homeless tuberculosis patients: a 
new approach. Journal for healthcare quality : official publication of the National Association 
for Healthcare Quality, 1993. 15(2): p. 20-23. 

6. Rothenberg, K.H. and E.C. Lovoy, Something old, something new: the challenge of 
tuberculosis control in the age of AIDS. Buffalo Law Review, 1994. 42(3): p. 715-60. 

7. Nyamathi, A., et al. Evaluation of 2 AIDS education programs for impoverished latina women. 
AIDS education and prevention, 1994. 6, 296-309. 

8. Min, K.K., The white plague returns: law and the new tuberculosis. Washington Law Review, 
1994. 69: p. 1121-42. 

9. Boyd-Franklin, N. and M.G. Boland, A multisystems approach to service delivery for HIV/AIDS 
families, in Children, families, and HIV/AIDS: Psychosocial and therapeutic issues., N. Boyd-
Franklin, et al., Editors. 1995, Guilford Press: New York, NY, US. p. 199-215. 

10. Stoner, M.R., Interventions and policies to serve homeless people infected by HIV and AIDS. 
Journal of Health & Social Policy, 1995. 7(1): p. 53-68. 

11. Valvassori, P., Controlling the rise in tuberculosis among the homeless. NP News, 1995. 3(2): 
p. 3, 6. 

12. Breakey, W.R., Clinical work with homeless people in the USA, in Homelessness and mental 
health., D. Bhugra and D. Bhugra, Editors. 1996, Cambridge University Press: New York, NY, 
US. p. 110-132. 

13. Diez, E., et al., Evalution of a social health intervention among homeless tuberculosis 
patients. Tubercle and Lung Disease, 1996. 77(5): p. 420-424. 
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14. Caminero, J.A., et al., Evaluation of a directly observed six months fully intermittent 
treatment regimen for tuberculosis in patients suspected of poor compliance. Thorax, 1996. 
51(11): p. 1130-3. 

15. Stein, J.A. and L. Gelberg, Comparability and representativeness of clinical homeless, 
community homeless, and domiciled clinic samples: Physical and mental health, substance 
use, and health services utilization. Health Psychology, 1997. 16(2): p. 155-162. 

16. Plescia, M., et al., A Multidisciplinary Health Care Outreach Team to the Homeless: The 10-
year Experience of the Montefiore Care for the Homeless Team. Family and Community 
Health, 1997. 20(2): p. 58-69. 

17. Mason, J., Care and control. Nursing times, 1997. 93(22): p. 25-26. 
18. Tenner, A.D., et al., Seattle YouthCare's prevention, intervention, and education program: A 

model of care for HIV-positive, homeless, and at-risk youth. Journal of Adolescent Health, 
1998. 23(2): p. 96-106. 

19. Nuttbrock, L., et al. Intensive case management for homeless substance users on a mobile 
medical clinic. Proceedings of the 61st Annual Scientific Meeting of the College on Problems 
of Drug Dependence; 1999 June; Acapulco, Messico, 1999. 180. 

20. Moss, A. Adherence to TB and HIV drug regimens among marginalized people. 152nd Annual 
Meeting of the American Psychiatric Association; 1999 May 15-20; Washington DC, USA, 
1999. 

21. Rayner, D., Reducing the spread of tuberculosis in the homeless population. British journal of 
nursing (Mark Allen Publishing), 2000. 9(13): p. 871-875. 

22. Brewer, T.F., et al., Strategies to decrease tuberculosis in us homeless populations: a 
computer simulation model. JAMA, 2001. 286(7): p. 834-42. 

23. Macrorie, R., A. Cordell, and N. Hamlet, Tuberculosis in primary care. British Journal of 
General Practice, 2002. 52(481): p. 674-675. 

24. McDonald, P., From streets to sidewalks: Developments in primary care services for Injecting 
Drug Users. Australian Journal of Primary Health, 2002. 8(1): p. 65-69. 

25. Noddings, N., Caring, social policy, and homelessness. Theoretical Medicine & Bioethics, 
2002. 23(6): p. 441-54. 

26. Collins, E., Infection control. A service to address the sexual health needs of the homeless 
population. Nursing Times, 2003. 99(37): p. 53-54. 

27. Hackman, A. Assertive community treatment with homeless individuals. 156th Annual 
Meeting of the American Psychiatric Association, May 17-22, San Francisco CA, 2003. No. 
78B. 

28. Wilde, M.H., et al., Development of a Student Nurses' Clinic for Homeless Men. Public Health 
Nursing, 2004. 21(4): p. 354-360. 

29. Masson, C., et al. Predictors of medical service utilization among individuals with co-
occurring HIV infection and substance abuse disorders. AIDS care, 2004. 16, 744-55 DOI: 
10.1080/09540120412331269585. 

30. Karabanow, J. and P. Clement, Interventions With Street Youth: A Commentary on the 
Practice-Based Research Literature. Brief Treatment and Crisis Intervention, 2004. 4(1): p. 
93-108. 

31. Mitty, J.A. and T.P. Flanigan, Community-based interventions for marginalized populations. 
Clinical Infectious Diseases, 2004. 38(SUPPL. 5): p. S373-S375. 

32. Davey, T.L., A multiple-family group intervention for homeless families: The weekend retreat. 
Health and Social Work, 2004. 29(4): p. 326-329. 

33. Hatton, D.C. and L. Kaiser, Methodological and ethical issues emerging from pilot testing an 
intervention with women in a transitional shelter. Western Journal of Nursing Research, 
2004. 26(1): p. 129-36. 

34. Hwang, S.W., et al., Interventions to improve the health of the homeless: A systematic 
review. American Journal of Preventive Medicine, 2005. 29(4): p. 311.e1-311.e75. 
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35. Colvin, R.A., Seeding community partnerships in providing medical care that lowers cost of 
care. Journal of Healthcare Management, 2005. 50(5): p. 343-348. 

36. Gish, R.G., et al., Management of hepatitis C virus in special populations: Patient and 
treatment considerations. Clinical Gastroenterology and Hepatology, 2005. 3(4): p. 311-318. 

37. Driver, C.R., et al., Factors associated with tuberculosis treatment interruption in New York 
City. Journal of Public Health Management & Practice, 2005. 11(4): p. 361-8. 

38. Lee, T.C., et al., Risk factors for cardiovascular disease in homeless adults. Circulation, 2005. 
111(20): p. 2629-35. 

39. Moskowitz, D., et al., Students in the community: An interprofessional student-run free clinic. 
Journal of Interprofessional Care, 2006. 20(3): p. 254-259. 

40. Ferlazzo, H., E. Toughill, and M.A. Christopher, Early Intervention Services for Persons with 
HIV/AIDS and Hepatitis C: A Community Health Center Perspective. Nursing Clinics of North 
America, 2006. 41(3): p. 371-382. 

41. Wright, N.M.J. and C.N.E. Tompkins, How can health services effectively meet the health 
needs of homeless people? British Journal of General Practice, 2006. 56(525): p. 286-293. 

42. Herzberg, G.L., S.A. Ray, and K. Swenson Miller, The status of occupational therapy: 
Addressing the needs of people experiencing homelessness. Occupational Therapy in Health 
Care, 2006. 20(3-4): p. 1-8. 

43. Moskowitz, D., et al., Students in the community: an interprofessional student-run free 
clinic.[Erratum appears in J Interprof Care. 2006 Dec;20(6):692]. Journal of Interprofessional 
Care, 2006. 20(3): p. 254-9. 

44. Miller, T.L., et al., Using cost and health impacts to prioritize the targeted testing of 
tuberculosis in the United States. Annals of Epidemiology, 2006. 16(4): p. 305-12. 

45. Herman, D., et al. Critical Time Intervention: an empirically supported model for preventing 
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46. Lashley, M., A Targeted Testing Program for Tuberculosis Control and Prevention Among 
Baltimore City's Homeless Population. Public Health Nursing, 2007. 24(1): p. 34-39. 

47. Mills, E.J. and C. Cooper, Simple, effective interventions are key to improving adherence in 
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49. Hogenmiller, J.R., et al., Self-efficacy scale for Pap smear screening participation in sheltered 
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Details of included studies 

Study Participants Recruitment, retention 
and attrition 

Intervention/Comparator 
(description) 

Frequency, Duration 
and Intensity of 
intervention. 
 
Length of Follow-up 

Theoretical 
underpinning of 
intervention 

Findings Risk of bias (outcome level 
assessment ² See Additional 
File 4 for study level 
assessment) 

Ciaranello 
2006 
 
(quasi-
expieri-
mental, non-
equivalent 
comparator 
group) 

Sample: 6 transitional 
housing facilities (I: 4, C: 
2. Residents (I: ~200, C: 
~50) randomly sampled at 
time points but not 
followed up individually) 
 
Sex: I: 81% male at 
baseline, C: 44% male at 
baseline 
 
Age: I: 41.6 (9.6), C: 41.3 
(10.4) 
 
LTC: Various 
 
Homeless definition: 
Residents of transitional 
housing facilities, referred 
WR�DV�µIRUPHUO\�KRPHOHVV¶�� 

Four transitional housing 
facilities selected from 
area in which 
intervention took place. 
Comparator was two 
transitional housing 
facilities in a different 
area, under control of a 
different authority.  
 
Residents were sampled 
at baseline and 6 and 18 
month follow-up points, 
however follow-up 
surveys included 
residents who had 
arrived in the intervening 
period, owing to the 
usual length of stay of 
less than 9 months.  

I: µ,QWHJUDWHG�VHUYLFH�WHDP¶�
(medical director, nurse 
practitioner, medical clerk and 
social worker) made weekly 
visits to housing facilities. 
3HUIRUPHG�µFRPSUHKHQVLYH�
KHDOWK�DVVHVVPHQW¶��KHDOWK�
education, medical and dental 
referrals, brief psychotherapy, 
diagnostic studies, and social 
work services. Supplemented by 
24 hour a day nurse telephone-
advice line. Additional HIV and 
TB clinics. 
 
C: µ8VXDO�FDUH¶��)DFLOLWLHV�XQGHU�
a different healthcare authority. 
No additional details given 

Weekly visits and 
assessments 
 
24 hour telephone 
advice service 
 
Service delivered for 2 
years. 
 
Data collected by 
survey of residents at 
6 and 18 months post 
initiation of 
intervention. 

None described ED attendances (assessed by 
survey): Significantly fewer residents 
in LQWHUYHQWLRQ�IDFLOLWLHV�UHSRUWLQJ����('�
attendances in previous 6 months at 
compared with comparator group at 18 
month follow-up (adjusted OR: 0.3, 
95%CI 0.12 to 0.74). No significant 
difference at 6 month follow-up. 
 
Hospitalisation (assessed by 
survey): No significant difference in 
DGMXVWHG�25�RI�KDYLQJ����
hospitalisation in previous 6 months 
between intervention or comparator 
facilities at 6 or 18 months follow-up 

High: Survey data susceptible 
to recall bias (e.g. for ED use). 
Follow-up surveys included 
people who had arrived in the 
facility between initial and 
follow-up surveys. As such 
changed in outcome variable 
could be the result of a 
different sample, rather than 
changes in outcome relating to 
the intervention. Also no 
blinding, randomisation, 
protection from contamination. 
Differences in baseline 
outcomes.  

Diastolic blood pressure: Adjusted 
mean lower in intervention group at 6 
months (mean difference -6.4mmHg, 
SE 2.4, p=0.03) but not 18 months 
(mean difference 0.57mmHg, SE 2.3, 
p=0.80) 

High: All biases above 
relalvant, particularly the 
inclusion of residents arriving 
between baseline and follow-
up. Also unclear if participants 
were hypertensive as such 
validity of outcome measure is 
questionable 

Satisfaction with care: No significant 
differences described between 
intervention and control based on 
survey data. Not further described.  

High: Biases above also 
relevant for satisfaction data 

Hewett 
2016 
 
RCT 
 
 
 
 
 
 
 
 
 
 
 

Sample: I: 206, C: 204 
 
Sex: I: 81.6% male, C: 
81.4% male 
 
Age:  I: 41.6 (12.1), C: 
42.5 (11.3) 
 
LTC: Various (79.1% and 
������KDG�µORQJ-term 
PHGLFDWLRQ�FRQGLWLRQ¶�LQ�,�
and C groups, 
respectively) 
 
Homeless definition: 

1009 patients identified 
by ward team of whom 
622 were eligible. 410 
consented and were 
included in analysis. 
 
3 month admission data 
routinely collected and 
was available for all 410. 
 
Survey data collected 
using telephone follow-
up and was only 
obtained for 110 
participants (57 

I: During hospital admission 
patients who were homeless 
were identified by ward teams. 
Nurse met completes interview 
including medical, mental 
health, drug and alcohol details, 
housing history, care needs and 
consideration of any goals on 
discharge.3x weekly GP led 
ward round reviewing goals, 
care plans, medial findings and 
discharge planning. Regular visit 
by homelessness nurse to 
provide community links 
including with social work and 

3-4 times weekly GP 
ward round during 
admission 
 
Initial meeting by 
nurse followed by 
liaising with relevant 
services. 
 
Weekly multiagency 
meetings 
 
Questionnaire data 
obtained 6 (+/-4) 
weeks following 

None explicitly 
described. 
Development of 
service was the result 
of quality improvement 
work based in the 
study site which has 
been published and 
described 
 
 
 
 
 
 

ED attendance: no significant 
difference between standard or 
enhanced care at 12 months (adjusted 
mean difference -0.8, 95% CI -4.3 to 
2.8) 
 
Hospital readmission: No significant 
difference between standard or 
enhanced care at 30 or 90 days 
(adjusted OR 0.83 (95% CI 0.52 to 
1.33) and 1.02 (95% CI 0.67 to 1.54), 
respectively) 

Low: Data on readmission 
and attendance was routinely 
collected and complete data 
available for those who 
consented. Protection from 
contamination and adjustment 
for baseline imbalances made 

Quality of Life: (EQ-5D-5L 
questionnaire) Non-statistically 
significant improvement with enhanced 

Moderate: Based on survey 
data with poor response to 
follow-up. Potential for 
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´+RPHOHVV´��L�H��QR�IL[HG�
residence) 
 
 
 
 
 
 
 
 
 

intervention, 53 
comparator). 
 
Consent to longer term 
follow up (1 year) was a 
change in protocol. 
Consent obtained from 
226 participants).  
 
 
 
 
 
 

housing services. Weekly 
multiagency meeting in which 
housing manager, social 
workers, drug and alcohol 
workers, liason psychiatry, 
street outreach workers, hostel 
key workers and ward staff met 
wiWK�µSDWKZD\¶�WHDP�WR�UHYLHZ�
discharge plans for all patients. 
 
C: Visited once by 
homelessness nurse and given 
information leaflet detailing local 
services 

discharge. 
 
Emergency 
department 
attendance assessed 
at 1 and 3 months, 
readmission at 3 
months. 

 
 
 
 
 
 
 
 
 
 

care over standard care at 6 week 
follow-up (adjusted mean difference 
0.09 (95% CI -0.03 to 0.22) 

selection bias from those who 
responded to follow-up. 

Cost effectiveness: £26,000 per 
quality adjusted life year 

Moderate: Based on survey 
data with poor response to 
follow-up.  

Nyamathi 
2006, 
Nyamathi 
2007,  
Schumann 
2007, 
Nyamathi 
2008 
 
RCT 

Sample: I: 279, C: 241 
 
Sex: 79.6% male 
 
Age: 41.5 (SD 8.5) 
 
LTC: Latent TB (a subset 
of these judged at risk of 
HIV also identified) 
 
Homeless definition: 
Individuals having spent 
the night prior to 
recruitment at one of the 
study shelters considered 
homeless and eligible for 
inclusion 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment by flyers in 
12 homeless shelters.  
 
3959 screened, 980 PPD 
positive. 25 refused 
CXR, 199 did not return 
for follow-up. 221 not 
eligible due to active TB, 
suspected TB or other 
medical indications.  
 
520 randomised 
 
Follow-up data on 494 

I: Delivered alongside Directly 
Observed Therapy (DOT) for 
latent TB. Research nurse and 
outreach worker delivered 8 1-
hour TB education sessions. 
Focus was on self-esteem, TB 
and HIV risk, coping, self-
management, problem solving 
and positive relationships and 
social networks to maintain 
behaviour change. Provided 
with community resourced and 
escorted to appointments. 
Participants not attending were 
tracked by the outreach worker. 
 
C: 20 minute lecture and 10 
minute discussion with study 
nurse in addition to DOT. 

8 1 hour sessions over 
a period of 6 months.  

Comprehensive Health 
Seeking and Coping 
Paradigm.  

Completion of Directly Observed 
Therapy for Latent TB: Nurse led 
case management with education, 
incentives and tracking associated with 
improved DOT completion (61.5% 
completion vs 39% with usual care, 
adjusted OR for completion 3.01 (95% 
CI 2.15 to 4.20). 
 
 

Low: Complete outcome data 
available and adjusted for 
potential confounders in 
multivariate analysis.  

TB knowledge: Latent variable 
analysis showed nurse-led case 
management predicted greater TB 
knowledge at 6 month follow-up. 
HIV knowledge/self-efficacy: Latent 
variable analysis of subgroup at risk of 
HIV showed nurse-led case 
management predicted greater HIV 
knowledge and greater self-efficacy for 
condom use at 6 month follow-up. 

Low: two separate models 
used to control for numerous 
confounders and assess 
magnitude of the impact of 
inter intervention on 
knowledge.  

2·7RROH�

2015 
 
RCT 

Sample: I: 123, C: 62 
 
Sex: 94% male 
 
Age: 48.5 (SD 10.8) 
 
LTC: 72.7% reported at 
least one chronic medical 
problem, most commonly 
hypertension, 
arthritis/chronic pain, 

Recruitment from 11 
community sites (soup 
kitchens, transitional and 
emergency shelters, 
drop-in centres). 
Potential participants 
identified in common 
areas and provided with 
information about the 
study. No healthcare 
services offered at time 

I: Group 1, (n=39), personal 
health assessment/brief 
intervention. Nurse led interview 
about medical history, health, 
risk behaviours, barriers to care, 
medications and self-identified 
needs. Cursory examination. 
Brief motivational interview and 
summary of findings highlighting 
unmet health needs. No clinic 
orientation performed  

Personal health 
assessment was a 
brief, one off, 
intervention. As 
described. Lasted 20-
30 minutes.  
 
Clinic orientation also 
a one off intervention. 
15-20 minutes. Also 
transport to clinic.  

None described ED attendance: no significant 
difference between groups (ANOVA 
p=0.61) 
Medical hospital admission: no 
significant difference between groups 
(ANOVA p=0.07) 

Moderate: Post-hoc analysis 
and very small number of 
events. High possibility of type 
2 error. Randomised design, 
routinely collected data reduce 
potential bias. 

Access to primary care: Cox 
regression using usual care as baseline 
showed clinic orientation alone (HR 
2.64 (95% CI 1.54 to 4.53)) and 
physical health assessment in 

Low: Primary outcome with 
design focused on assessing 
outcome. Participants all 
HOLJLEOH�IRU�YHWHUDQV¶�VHrvices 
and data on usage routinely 

Page 55 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

hepatitis/cirrhosis 
 
Homeless definition: 
³ODFNLQJ�D�IL[HG��UHJXODU�
and adequate night-time 
UHVLGHQFH´�SOXV�HOLJLEOH�IRU�
Veterans Healthcare 
Services. Must have not 
been in receipt of primary 
healthcare services in 
previous 6 months 

of recruitment.  
 
221 enrolled, 36 
removed as ineligible (6 
duplicate enrolment, 15 
QRW�HOLJLEOH�IRU�YHWHUDQV¶�
services, 14 receiving 
primary care in prev. 6 
months, 1 did not 
adequately complete 
baseline assessment). 
 
Follow-up for re-
interview was 81% at 1 
month and 71% at 6 
months.  

Group 2, (n=40), clinic 
orientation, transported to clinic 
and introduced to clinic team. 
Orientated to services available. 
Usual care only following this. 
Group 3, (n=44), physical health 
assessment plus clinic 
orientation.  
 
C: Usual care, comprising 
social-worker administered 
assessment of homelessness 
and social needs, description of 
services available and how to 
access (verbal or written) 

 
Follow-up at 1 and 6 
months.  

combination with clinic orientation (HR 
3.41 (95% CI 2.02 to 5.76)) were both 
significantly associated with improved 
primary care access. Unadjusted Chi-
squared estimates were significant at 
both 4-weeks and 6-months with usual 
care showing lowest rates of access. 

collected and complete for 
eligible participants. Potential 
bias from randomisation 
procedure for clinic orientation 
arm as randomised by 
calendar day based on 
attendance.  

Pilote 1996 
 
RCT 

Sample: I1: 83, I2: 82, C: 
79 
 
Sex: I1: 71% male, I2: 
67% male, C: 66% male 
 
Age: Median: I1: 40, I2: 
39, C: 40 
 
LCT: Latent TB 
 
Homeless definition: 
³KRPHOHVV´��QRW�IXUWKHU�
defined 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

During a population 
based survey of TB and 
HIV, homeless people 
with positive purified 
protein derivative (PPD) 
were assessed 
approached for inclusion.  
 
1608 interviewed, 1257 
had skin tests and 
returned for evaluation. 
441 PPD positive. 297 of 
these eligible (no recent 
follow-up). 244 agreed to 
participate.  
 
 

I1: Monetary incentive. $5 
incentive given on attendance to 
TB clinic follow-up in addition to 
appointment and bus tokens 
received by all participants.  
 
I2: Peer health advisors: In 
addition to bus tokens and 
appointment, peer health 
advisors met participants in 
shelters, accompanied to 
appointment, helped with paper-
work and orientation. 
 
C: Usual care. Bus tokens and 
TB clinic appointment only. 

One off payment for 
monetary incentive 
arm. 
 
One off intervention in 
peer health advisor 
arm, as described. 
Included transport 
assistance and 
support in attendance.  

None described Attendance at initial TB clinic follow-
up: Monetary incentive (84%) and peer 
health advisor (75%) groups more likely 
to attend appointment than usual care 
(53%) (p=<0.001 and p=0.004, 
respectively). Both interventions 
significant predictors of adherence in 
multivariate analysis. 

Moderate: Details of 
randomisation not clear and 
blinding not possible, 
otherwise low risk of bias. 

Samet 2005 
 
RCT 

Sample: I: 74 (15 
homeless), C: 77 (19 
homeless) 
 
Sex: 84% male (homeless 
subset) 
 
Age: Median: 43.6 (37.9-
45.0) (homeless subset) 
 
LCT: HIV 
 

Participants were from a 
longditudinal cohort 
study (HIV Alcohol 
Longitudinal Cohort). 
Mostly recrtuied from 
Boston Medical Centre 
Clinic.  
 
Of 74 randomised to 
intervention, 56 received 
complete intervention, 13 
received partial 

I: ADHERE intervention: 
- Assessment and 

discussion of alcohol and 
substance use of 
readiness for behaviour 
change.  

- A watch that served as a 
medication timer 
reminder.  

- Enhancement of 
perceived efficacy of 
medications. 

Baseline visit at 
medical centre lasting 
60 minutes.  
 
Home visit within 3 
weeks of intervention 
lasting 30-45 minutes.  
 
1-month follow-up at 
assessment centre: 
15-30 minutes.  
 

Intervention used 
behavioural science 
theories using 
motivational 
interviewing to 
promote behaviour 
change and using 
principles of the Health 
Belief Model to 
support the benefit 
and need for therapy.  

No separate analysis of homeless 
participants is provided in the published 
paper. Analyses were repeated on the 
homeless participants only using 
Generalised Estimating Equations as 
described in the original manuscript. 
Data were provided by the study 
authors and the analysis was 
performed by the review authors. 
Models were fit to analyse the overage 
intervention effect over time.  
 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 
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Homeless definition: 
³KRPHOHVV´�DV�D�YDULDEOH�± 
not otherwise defined 
 
Inclusion/exclusion: HIV 
positive participants with a 
history of alcohol 
problems (current or 
lifetime history of alcohol 
abuse or dependence ± 
CAGE questionnaire or 
study clinician diagnosis). 
Participants also needed 
to be taking antiretroviral 
medication. 

intervention, 5 received 
no intervention (could 
not be contacted). 
Homeless proportions of 
these numbers not 
available.  
 
10 in total lost to follow-
up (3 control, 7 
intervention). Proportion 
of these who were 
homeless not stated.  
 

 

- Individualised HIV 
counselling ± ways to 
tailor medication use to 
specific circumstances. 

 
C: Standard care. At study 
period this included verbal or 
written instructions regarding 
antiretroviral treatment and 
adherence strategies.   

3 month follow-up visit 
at medical centre: 15-
30 minutes.  
 
At follow-up visits all 4 
components of the 
intervention were 
reassessed and 
reinforced.  

Adherence to Antiretroviral 
treatment: No significant improvement 
with intervention after controlling for 
baseline adherence (p=0.55) 
 
 
CD4 count: No significant change in 
CD4 count with the intervention after 
adjusting for baseline CD4 count 
(p=0.31) 
 
HIV1-RNA: No significant reduction in 
viral load seen with intervention after 
adjusting for baseline laboratory 
estimates. (p=0.23) 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 

Savage 
2014 
 
Randomised 
pilot/ 
feasibility 
study 

Sample: I: 6, C: 3 
 
Sex: Not specified 
 
Age: Not specified 
 
LTC: Type 2 diabetes 
mellitus 
 
Homeless definition: 
Those living without 
adequate shelter or in 
temporary 
accommodation. 

Convenience sample 
recruited from a 
homeless clinic. Unclear 
how those with type 2 
diabetes were identified. 
9 identified in total for 
participation in feasibility 
study.  

I: Nursing case-management 
with diabetes self-management. 
Education sessions delivered 
alongside nursing case-
management (6 sessions total). 
 
C: No intervention  

6 sessions over 12 
weeks. Each 45 
minutes long.  

Chronic disease self-
management 
approach based on 
self-efficacy theory.  

Self-efficacy: paper states 
³SDUWLFLSDQWV�ZKR�DWWHQGHG�WKH�
intervention had higher scores on some 
outcome variables, most notable in 
cognitive symptom management, which 
improved from a pre-intervention score 
of 1.3/5 to a post-intervention score of 
����´��3DUWLFLSDQWV�LQ�FRPSDULVRQ�VWDWHG�
WR�KDYH�³VLPLODU�VFRUHV´�DW�EDVHOLQH�DQG�
12 week follow-up. 

High: Randomisation not 
clear. Incomplete outcome 
reporting. No assessment of 
baseline imbalances. Small 
sample size, incomplete 
recruitment.  

Tsai 2013, 
Tsai 2013, 
Grelotti 
2016 
 
RCT 
 
 
 

Sample: I: 66, C: 71 
 
Sex: I: 91% male, C: 89% 
male 
 
Age: I: 44 (37-53), C: 42 
(37-49) 
 
LTC: HIV 
 
Homeless definition: 
³+RPHOHVV�RU�PDUJLQDOO\�
KRXVHG´��1RW�IXUWKHU�
defined 
 
Inclusion/exclusion: HIV 
positive, depression 
(DSM-IV). Excluded if self-
report of alternative 

Participants identified 
from homeless shelters, 
free-lunch programmes, 
low-income single-room 
occupancy hotels, public 
HIV clinics and social 
service agencies.  
 
Block randomisation.  
 
1555 screened. 647 
potentially eligible. Of 
these 190 met DSM-IV 
criteria for depression. 

I: Psychiatric evaluation and 
prescription of fluoxetine. 
Directly observed therapy for 24 
weeks. Psychiatric interview 
was carried out weekly. 25 
dollar reimbursement given per 
week for all doses.  
 
C: Advised of diagnosis of 
depression and advised to seek 
treatment at a public mental 
health clinic specialising in care 
of HIV positive persons. 25 
dollar incentive for attending 
study site weekly for data 
collection.  

Weekly dispensing 
and incentive. Weekly 
psychiatric evaluation.  
 
Follow-up 6 months.  

None stated Adherence to antiretroviral therapy: 
Mixed-model analysis showed no 
statistically significant effects of the 
intervention on antiretroviral therapy 
update (adjusted OR 1.18 (95% CI 
(0.83 to 1.68)). Percentage of 
antiretroviral adherence was similar in 
intervention and comparator groups. 

Moderate: Low risk from study 
design however unannounced 
pill-counts on a monthly basis 
may not be a robust method of 
assessing compliance with 
treatment.  

HIV-1 viral load: No statistically 
significant difference in viral 
suppression between intervention and 
comparator group (adjusted OR 1.04 
(95% CI 0.97 to 1.12). 

Low: Good methodological 
rigour across study (Additional 
file 4) and objective 
measurement of outcome 

Depression: Improved mood in both 
study arms. Statiscially significant 
treatment effect observed using with 
Ham-D and BDI-II scores to assess 
depression. 

Low: Good methodological 
rigour across study (Additional 
file 4). Assessed as primary 
outcome with analysis 
designed around this. Two 
measured used and compared 
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psychiatric diagnosis. as sensitivity analysis.  
Tulsky 2000 
 
RCT 

Sample: I1: 43, I2: 37, C: 
38 
 
Sex: 89% male 
 
Age: Median 37 
 
LTC:  Latent TB 
 
Homeless definition: 
(LWKHU�³OLWHUDOO\�KRPHOHVV´��
staying in emergency 
shelter, street, car, or 
other shelter not designed 
IRU�VOHHSLQJ��RU�³PDJLQDOO\�
KRXVHG´��VWD\LQJ�LQ�ORZ-
cost temporary 
accommodation. 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
Eligibility was positive 
TST and no TB follow-up 
in previous 6 months. 
 
2158 screened. 618 
positive TST. 89 refused 
randomisation. 199 
ineligible as did not 
return or rsults, HIV 
infection, recent 
screening with chest x-
ray or current isoniazid 
treatment. 330 
randomised and 
attended clinic. Of these 
121 prescribed isoniazid.  
 
3 stopped due to toxicity. 
118/121 analysed.  

I1: Monetary incentive: $5 at 
each twice weekly visit for 
directly observed isoniazid. If a 
dose missed, attempts to 
contact participant made by 
letter or telephone call. Any 
onward referrals were made by 
TB clinic, not research 
assistants following up patients.  
I2: Peer health adviser: Adviser 
provided and observed isoniazid 
twice weekly. Adviser 
accompanied participant for 
monthly refill appointments.  If 
appointments missed, adviser 
spent an allotted amount of time 
looking for the participant.  
 
C: Usual care: routine TB clinic 
care. Given 1 month supply of 
treatment and monthly drop in 
follow-up scheduled. Adherence 
monitored by TB charts. For 
non-attendance, standard 
follow-up or 3 letters or 
telephone calls. Treatment not 
directly observed.  Protocol 
change during study due to low 
initial clinic attendance in usual 
care arm meant that the protocol 
was changed to offer all 
participants $5 at the initial visit.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described Completion of 6 months isoniazid 
therapy: Completion significantly 
higher in monetary incentive group 
(44%) than peer advisor (18%, p=0.01) 
and usual care (26%, p=0.04). No 
statistically significant difference 
between peer advisors and usual care. 
Multivariate analysis comparing 
monetary incentive to peer advisors 
and usual care considered together 
(i.e. single comparison group) showed 
monetary incentive arm significantly 
more likely to complete treatment 
(Adjusted OR 2.57 (95% CI 1.11 to 
5.94)). 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention.  
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Tulsky 2004 
 
RCT 

Sample: I: 72, C: 69 
 
Sex: 85% male 
 
Age: Median 41 (21-79) 
 
LTC: Latent TB 
 
Homeless definition: 
³WUXH�KRPHOHVV´��VWUHHW�RU�
shelter dwelling, or 
³PDUJLQDOO\�KRXVHG´���
staying in low-cost 
temporary 
accommodation 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
2570 tested. 647 positive 
TST, 488 new or 
required further 
screening. 95% 
accepted referral. 353 
attended initial 
appointment. 212 of 
these were not 
randomised (190 not 
prescribed isoniazid, 6 
active TB, 16 refused). 
141 randomised. 
 
16 not prescibred 
isoniazid after diagnostic 
tests (4 cash, 12 non-
cash). 6 censored (3 
cash, 3 non-cash).  

I: Cash incentive: $5 payment 
for keeping twice weekly 
appointment for directly 
observed isoniazid therapy. 
Tracking included names and 
addresses of family, friends and 
case workers. Missed 
appointments were followed up 
by letters, telephone calls, and 
using tracking information, 
following a protocol specifying a 
number of outreach attempts.  
 
C: Non-cash incentive: A choice 
of fast-food or grocery coupons, 
phone cards or bus tokens with 
a value of $5 was offered from 
each kept appointment. 
Tracking and follow-up of 
missed appointment was 
identical to the cash incentive 
group.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described 
 
 
 
 
 

Completion of 6 months isoniazid 
therapy: Completion rates were 89% 
with monetary incentives and 81% with 
non-monetary incentives (no 
statistically significant difference, 
p=0.23) 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention. 

Tyler 2014 
 
Randomised 
quasi-
experimental 

Sample: I: 46, C: 61 
(Hepatitis C positive 
subset only) 
 
Sex: 79% male 
 
Age: males 44 (7.1), 
females 45.3 (8.9) 
 
LTC: Hepatitis C 
 
Homeless definition: 
³KRPHOHVV´��1RW�IXUWKHU�
defined.  
 
Inclusion/exclusion: 
Recruitment was to a 
vaccine study (Hep A/B). 
Data presented here 

Recruitment view flyers 
in homeless shelters 
within the study area.  

I: Case management in the 
context of a hepatitis A/B 
vaccination programme. Three 
40 minute group sessions 
delivered by study nurse with 
education on hepatitis A, B, C 
and HIV diagnosis, prevention 
and transmission. Self-
management training. Case 
management focusing on self-
esteem, social, behavioural and 
communication skills. 
Behavioural education around 
blood-borne virus risk. Also 
included participant needs 
assessment and onward referral 
to address medical, mental 
health, food, shelter and 
transportation needs.  

Total of 3 group 
session across study 
period in intervention 
group. Time-frame not 
specifically stated.  
 
Outcomes assessed 6 
months post-
intervention 

Based on the 
Comprehensive Health 
Seeking and Coping 
Paradign (CHSCP) 

Hepatitis C knowledge: Measured 
using a modification of an 18 item tool 
initially developed for tuberculosis. 
Greater improvement in the nurse 
case-managed group than the standard 
intervention in the hepatitis C positive 
subset. Statistical analysis of the 
significance of the difference between 
intervention and control groups not 
performed for the hepatitis C positive 
subset. 

High: Randomisation was 
carried out according to a 
protocol to assess the vaccine 
efficacy, not that of the case-
management/education 
intervention. Futhermore, 
while data on the hepatitis C 
positive subset are presented, 
the study design and analysis 
was not focused on a 
comparison of intervention 
and control intervention in this 
subset of participants. As such 
baseline imbalances and 
sequence of allocation could 
introduce bias for the outcome 
of hepatitis C knowledge.  
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pertain to hepatitis C 
positive subset 

 
C: Single brief 20 minute 
presentation around hepatitis A, 
B, C and HIV at baseline visit of 
vaccination programme.  
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Characterisation of Interventions by the Effective Practice and Organisation of Care (EPOC) Taxonomy  

Study How care is delivered Where care is delivered Who and delivers care Coordination of care Finance 
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Cianarello 
2006 

Individual   Took place 
in 
transitional 
housing 
facility 

Services 
delivered 
at 
transitional 
housing 
facilities 

  Health 
education a 
component of 
intervention 

   Liaising 
with social 
work 

 Diagnostic 
studies and 
medical 
referral 
carried out 

  Multidisciplinary 
model of 
service 
provision 

 

Hewett 
2016 

Individual Liaising 
between 
inpatient 
and 
community 
services 

    GPs 
delivering 
ward-
based 
care. 
Homeless-
specific 
nurses 

 Specialised 
“pathway” 
team 

Focus of 
the 
intervention 

 “Pathway” 
meeting 
with further 
liaising with 
community 
services 

Focus of 
the 
intervention 

 Liaising 
between 
inpatient 
and 
community 
services. 
Needs 
assessment 

“pathway” 
and ward 
inpatient 
teams 

MDT meeting 
key part of 
intervention 

 

Nyamathi 
2006, 
Nyamathi 
2007, 
Schumann 
2007, and 
Nyamathi 
2008 

Group   Tracking of 
non-
attenders 

 Escorted to 
appointments 

 Education 
and self-
management 
focus of the 
case-
management 
sessions 

  Focus of 
intervention, 
given in 
addition to 
DOT for 
latent TV 

  In context of 
DOT 

   Incentive 
to both 
groups 
when 
taking 
DOT. 

O’Toole 
2014 

Individual  Clinic 
orientation 
arm and 
combined 
arm. 

Both arms  Clinic 
orientation 
arm and 
combined 
arm. 

 Health 
promotion 
within 
personal 
health 
assessment 
arm and 
combined 
arm. 

  Personal 
health 
assessment 
and 
combined 
arm 

  Personal 
health 
assessment 
and 
combined 
arm 

    

Pilote 1996 Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Samet 
2005 

Individual   Home visit 
at 3 weeks 
to reinforce 
intervention 

   Motivational 
interviewing 
for behaviour 
change and 
adherence 
support 

     Tailored 
support for 
antiretroviral 
treatment.  

    

Savage 
2014 

Individual       Educational 
intervention  

          

Tsai 2013, 
Tsai 2013, 
Gerlotti 
2014 

Individual          Psychiatric 
evaluation 
and initiation 
of therapy 

  Treatment of 
comorbid 
depression 

   Monetary 
incentive 
for 
treatment 

Tulsky 
2000 

Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Tulsky Individual     Bus tokens to            Both 
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2004 all groups study 
arms 

Tyler 2014 Group       Health 
promotion 
and 
transmission 
prevention 
education 

  Case 
management 
on top of 
vaccination 
programme 

Onward 
referral for 
medical or 
social 
needs 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-6 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

7 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
7 

Additional 
file 1 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7-8 

Additional 
file 1 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Additional 
file 1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

8 

Additional 
file 5 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

8 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta-analysis.  

10 

 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

8 

Additional 
file 4 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 

indicating which were pre-specified.  
n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 
at each stage, ideally with a flow diagram.  

Figure 1,  

Page 11 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 
and provide the citations.  

11,12 

Table 1 
(page 13) 

Additional 
file 4 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Table 2 
(page 15) 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

18-23 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  n/a (figure 2 
summarises 
narrative 
synthesis) 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Figure 2,  

Additional 
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file 4,  

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).   

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

24 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

25 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  28 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  

29 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Abstract 27 

 28 

Objective: Identify, describe and appraise trials of interventions delivered by 29 

healthcare professionals to manage non-communicable diseases (NCD) and 30 

communicable diseases requiring long-term care (LT-CDs), excluding mental 31 

health and substance use disorders, in homeless adults.    32 

 33 

Design: Systematic review of Randomised Controlled Trials (RCTs), Non-34 

randomised Controlled Trials and Controlled Before-After studies. Interventions 35 

characterised using Effective Practice and Organisation of Care (EPOC) 36 

taxonomy. Quality assessed using EPOC Risk of Bias (ROB) criteria. 37 

 38 

Data sources: Database searches (Medline, Embase, PsycINFO, Scopus, CINAHL, 39 

Assia, CENTRAL), hand searching reference lists, citation searches, Grey 40 

literature, and contact with study authors. 41 

 42 

Setting: Community. 43 

 44 

Participants: Adults (≥ 18 years) fulfilling European Typology of Homelessness 45 

(ETHOS) criteria. 46 

 47 

Intervention: Delivered by healthcare professionals managing NCD and LT-CDs. 48 

 49 

Outcomes: Primary outcome: unscheduled healthcare utilization. Secondary 50 

outcomes: mortality, biological markers of disease control, adherence to 51 
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3 

 

treatment, engagement in care, patient satisfaction, knowledge, self-efficacy, 52 

quality of life, cost-effectiveness. 53 

 54 

Results: 11 studies were included (8 RCTs, 2 quasi-experimental, 1 feasibility) 55 

involving 9-520 participants (71-94% male, median age 37-48). Ten from USA, 56 

one from UK.  Studies included various NCDs (n=3); or focused on latent 57 

tuberculosis (n=4); HIV (n=2); Hepatitis C (n=1); or Type 2 Diabetes (n=1). All 58 

interventions were complex with multiple components. Four described theories 59 

underpinning intervention. Three assessed unscheduled healthcare utilization: 60 

none showed consistent reduction in hospitalization or emergency department 61 

attendance. Six assessed adherence to specific treatments, of which four showed 62 

improved adherence to latent TB therapy. Three concerned education case-63 

management, all of which improved disease specific knowledge. No 64 

improvements in biological markers of disease (two studies) and none assessed 65 

mortality.  66 

 67 

 68 

 69 

Conclusions: Evidence for management of NCD and LT-CDs in homeless adults is 70 

sparse. Educational case-management interventions may improve knowledge 71 

and medication adherence.  Large trials of theory-based interventions are 72 

needed, assessing healthcare utilization and outcomes as well as assessment of 73 

biological outcomes and cost-effectiveness. 74 

 75 

Abstract word count: 300  76 
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4 

 

Strengths and Limitations of the Study 77 

• This is the first systematic review to explicitly focus on NCD and LT-CD 78 

management for adults who are homeless. 79 

• A comprehensive search strategy was supplemented with hand searching, 80 

Grey literature searches and contact with study authors.  81 

• Interventions are described using the Effective Practice and Organisation 82 

of Care (EPOC) Taxonomy 83 

• Significant heterogeneity precluded meta-analysis, so a narrative 84 

synthesis is presented along with a Harvest Plot summarising study 85 

findings. 86 

• Evidence available is mostly limited to the USA, with one study from the 87 

UK. 88 

  89 
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INTRODUCTION  90 

 91 

The prevalence of homelessness is increasing across high income countries.1 The 92 

experience of homelessness is associated with increased morbidity and 93 

mortality.2-4 Social exclusion and socio-economic deprivation,5 6 adversity over 94 

the life course,7 and environmental and behavioral risk factors8 typical of 95 

homelessness, contribute to an increased prevalence of a range of health 96 

problems compared to the rest of the population.1 This review focuses on both 97 

non-communicable diseases (NCD) and communicable diseases that require 98 

long-term care or treatment (LT-CDs), excluding mental health and substance 99 

use disorders. We take this focus because, compared to interventions for mental 100 

health disorders or substance use disorders, the management of NCD and LT-101 

CDs in the context of homelessness has not been synthesised in the systematic 102 

review literature.9 Such conditions disproportionateley affect people who are 103 

homeless (e.g. TB rates between 20 times higher than general population, 104 

generally pooprer control of diabetes and hypertension and higher 105 

cardiovascular mortality).1 Innovative models of care and expanded roles of 106 

healthcare professionals offer potential strategies to target NCDs and LT-CDs.  107 

 108 

Outcomes of both NCDs and LT-CDs are poorer among people who are 109 

homeless.10 11 Engagement with scheduled appointments, preventative health 110 

services and adherence to treatment are typically lower.12-15 Barriers to access, 111 

conflicting priorities, physical and mental multimorbidity are thought to 112 

contribute to poorly coordinated use of healthcare services. 15 Consequently, 113 

there is a need for tailored services.15-17  Healthcare delivery models for people 114 
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experiencing homelessness include specialised or generalist primary care 115 

services;18 and integrated housing and health interventions. There is insufficient 116 

evidence of reach and effectiveness to favour one model over another.19 The 117 

expanding role of various healthcare professionals e.g. registered nurses and 118 

pharmacists, targeting NCD/LT-CDs,20 offers a complementary model of 119 

healthcare for people who are homeless. Sharing clinical roles may be welcome 120 

given the increasing evidence of multimorbidity and polypharmacy.21  121 

 122 

Controlled evaluations of models of healthcare for people who are homeless are 123 

relatively few and optimal delivery varies between different health and social 124 

care systems.17 There have been calls to evaluate more interventions to improve 125 

the health of people who are homeless,22 including long-term prospective studies 126 

with economic analyses.  127 

 128 

Previous systematic reviews have identified the potential benefit of tailored 129 

interventions for addressing mental health disorders and at-risk substance use.23 130 

24 These have shown potential for monetary incentives to improve adherence for 131 

people who are homeless with latent tuberculosis,23 and that provision of 132 

housing improved health outcomes in HIV.24 However, to the authors’ 133 

knowledge, no previous systematic reviews have specifically focussed on the 134 

potential impact of healthcare professional or other intervention on NCDs and 135 

LT-CDs for adults experiencing homelessness. 136 

 137 

Aims 138 

 139 
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This review aims to systematically identify, describe and appraise trials of 140 

interventions focusing on the management of NCD and LT-CDs, delivered by 141 

healthcare professionals for adults who are homeless.  It addresses the following 142 

two research questions:  143 

 144 

1. What are the key components of interventions delivered by healthcare 145 

professionals aimed at improving management of NCD and LT-CDs 146 

including theoretical underpinnings? 147 

2. What impact has been demonstrated by trials of interventions delivered 148 

by healthcare professionals aimed at improving management of NCD and 149 

LT-CDs? 150 

 151 

  152 
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METHODS 153 

This systematic review followed a pre-specified protocol 25(registered with 154 

PROSPERO, ID: CRD42016046183, available at 155 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD420160461156 

83) and is described according to the Preferred Reporting Items for Systematic 157 

Reviews and Meta-Analyses (PRISMA) statement.26 158 

 159 

Eligibility Criteria 160 

 161 

Eligibility criteria and search process are described in detail in our published 162 

protocol paper,25 and are outlined briefly below. Full details are given in 163 

Additional File 1. Homelessness was defined according to the ETHOS criteria27. 164 

Eligible studies included adult participants who met the ETHOS defined 165 

homelessness criteria with one or more NCD or LT-CDs or those concerning 166 

management of these conditions as part of a broader intervention (e.g. access to 167 

primary care). We considered any change to the organization or delivery of care 168 

to be an intervention. Delivery by a healthcare professional was required, 169 

defined as a person with professional training or registration to provide 170 

healthcare. Peer-health advisors (lacking professional training) and social 171 

workers (lacking health-specific training) were not considered healthcare 172 

professionals, however interventions involving a wider range of roles were 173 

eligible for inclusion if a healthcare professional was involved in delivery as part 174 

of a wider team.  175 

 176 
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We considered a range of pre-specified outcomes. Studies including any of our 177 

primary or secondary outcomes were eligible for inclusion. Unscheduled 178 

healthcare utilization was our primary outcome. Secondary outcomes included 179 

physical measures of disease control, quality of life, behavioural outcomes, 180 

emotional wellbeing, satisfaction with care and cost effectiveness. These are fully 181 

detailed in Additional File 1 182 

 183 

Literature Search 184 

 185 

Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, and Cochrane Central 186 

Register of Controlled Trials (CENTRAL) were searched from 1966 (or inception) 187 

until October 2016. The search was updated in November 2017. Our search 188 

strategy was “homelessness” AND “NCD/LT-CDs or healthcare delivery terms” 189 

AND “trial or evaluation terms”. The full search terms for Medline are shown in 190 

Additional File 1 and were adapted for other databases. Database searches were 191 

supplemented by hand searching of reference lists of all eligible studies, hand 192 

searching the Journal of the Poor and Underserved, and forward citation 193 

searches of included studies using Web of Science. A number of ‘Grey Literature’ 194 

sources were also searched, (Additional File 1). Grey literature and relevant 195 

conference abstracts were used to identify recently publishes studies.  196 

 197 

Two reviewers (PH plus LY, RL or RE), using DistillerSR software, independently 198 

screened titles and abstracts of all records identified. Full texts of all potentially 199 

eligible studies were obtained and assessed independently by two reviewers 200 

(PH, LY or RE) against the eligibility criteria. At all levels disagreements were 201 
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resolved by discussion, involving a third reviewer (RL or LY) when consensus 202 

could not be reached. Where studies included homeless participants but analysis 203 

of these participants was not presented separately, we contacted the study 204 

authors to request these data. Studies were excluded if these were not available. 205 

Using a standardised data extraction form, two reviewers (PH plus LY or LG) 206 

independently extracted data from each study eligible for inclusion. The 207 

components of each intervention were described according to the Cochrane 208 

Effective Practice and Organization of Care (EPOC) taxonomy.28 Two reviewers 209 

independently assessed each study according to the criteria outlined in the 210 

Cochrane EPOC guidelines for assessing risk of bias (ROB) in RCTs, non-211 

randomised controlled trials and CBA studies.28 After grading each study a 212 

judgment of the overall risk of bias was made for each outcome, taking into 213 

account the relative importance of potential sources of bias to the outcome in 214 

question.  215 

 216 

 217 

Synthesis 218 

 219 

We assessed the clinical and methodological heterogeneity of the eligible studies. 220 

Few studies considered similar outcomes, and those that did had either different 221 

comparator groups,29 30 differing methods of assessing similar outcomes (e.g. 222 

survey vs. routine data for emergency department (ED) attendance)31 32 or 223 

concerned complex interventions, the diversity of which would limit the utility of 224 

a pooled analysis.31 33 Consequently, a meta-analysis was deemed inappropriate 225 

and we performed a narrative synthesis of the study findings. Studies were 226 
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grouped by outcome and the strength of the body of evidence for each outcome 227 

was assessed using the Grades of Recommendation, Assessment, Development 228 

and Evaluation (GRADE) approach.34 229 

 230 

We constructed a Harvest Plot post hoc to display the results. Harvest plots use 231 

bars representing individual studies placed on a plot matrix to indicate whether 232 

the review intervention showed an overall positive, negative, or no consistent 233 

effect for the outcome in question. They enable data to be summarised when 234 

study designs and outcomes are diverse and heterogeneous.35 36 We used the 235 

following criteria to decide how each study should be displayed:  236 

• Height of the bar represented the number of participants in the study; 237 

• RCTs were displayed in bold with other designs in grey;  238 

• The risk of bias for the outcome of each study was indicated as low, 239 

moderate or high using a coloured dot above the bar;  240 

• Statistically significant differences were displayed as a positive effect if 241 

they favoured the intervention; negative if they favoured the comparator 242 

and neutral if not statistically significant; 243 

• Where some, but not all, findings in a group of outcomes showed a 244 

positive or negative effect, bars were hatched to indicate inconsistency.  245 

246 
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RESULTS 247 

 248 

Study Selection 249 

 250 

The results of abstract and full-text screening are shown in the PRISMA diagram 251 

in Figure 1. A full list of studies excluded at full-text level, along with reasons for 252 

exclusion, is shown in Additional File 2.  253 

 254 

FIGURE 1 – PRISMA DIAGRAM 255 

 256 

Description of Studies 257 

Sixteen papers were eligible for inclusion which described eleven unique 258 

studies.29-33 37-47 Ten studies were from the USA 29 30 32 33 37-47 and one from UK.31 259 

Eight were RCTs, two quasi-experimental and one was a pilot study.  260 

 261 

Three studies included a range of NCDs.31-33 None of these studies included 262 

specific diagnoses as inclusion criteria, but rather recruited at hospital admission 263 

or from homeless accommodation targeting access to community health services. 264 

It was not specified if participants included also had LT-CDs. The three studies 265 

including a range of NCDs each focused on access to care and services. 266 

Identification and management of health needs were included in this, however 267 

the interventions did not target specific conditions or management strategies. 268 

With the exception of one small (n=9) pilot study in type 2 diabetes, all other 269 

studies focusing on management of specific conditions concerned LT-CDs: four 270 
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studies concerned latent tuberculosis;29 30 37-41 one concerned Hepatitis C;46 two 271 

studies concerned HIV.43-45 47  272 

 273 

Study Populations 274 

Details of the study populations are summarised in table 1. Sample sizes ranged 275 

from 9 to 520. Median age ranged from 37 to 49 years. In all of the studies the 276 

majority of participants were male (percentage male participants ranged from 277 

67% to 94% in the intervention groups). Age and sex distributions were 278 

consistent with previous literature on homelessness.1 Six studies, all from the 279 

USA reported details of ethnicity.29 30 37 41 43 46 African American participants 280 

were the most prevalent in five of these. Only two studies included any detail of 281 

comorbidities.31 37 Details of attrition are shown in Additional File 3.   282 

 283 

Quality Assessment 284 

Results of the EPOC Risk of Bias assessment for each of the included studies is 285 

shown in table 2. None of the included studies scored low risk for each of the 286 

criteria. These were used to inform outcome-level risk of bias assessment. These 287 

are displayed, along with justification, in Additional File 3.  288 

 289 

Intervention Components and Theoretical Underpinnings  290 

Multidisciplinary teams including both a physician and nurse working alongside 291 

social workers delivered two of the interventions.31 32 The nine remaining 292 

interventions were delivered primarily by a nurse, alone46 47 or alongside 293 

psychiatrists,43 peer health advisors,29 30 41 or outreach workers.37  294 

 295 
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Each of the studies described interventions that were complex and included 296 

multiple components. These included changes to how, and where, care was 297 

delivered, the personnel delivering care, how care delivery was coordinated, and 298 

the provision of financial support. The components of the EPOC taxonomy 299 

relating to each of the interventions are shown in table 3, along with a summary 300 

of the intervention and control interventions. Descriptions of the specific aspects 301 

of each intervention relating to the taxonomy are shown in Additional File 4.  302 

 303 

Four of the eleven studies reported an explicit theoretical framework 304 

underpinning the intervention (table 3). These included the Comprehensive 305 

Health Seeking and Coping Paradigm underpinning two of the studies, and Self-306 

Efficacy Theory and the Health Belief Model each underpinning one intervention.  307 

 308 

 309 
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Table 1: Summary of study populations 

Study Design Location Number of 
Participants 
 

Age, mean 
(SD) 

Sex (%) Ethnicity (%) Condition Homelessness 
definition 

Pilote 199641 RCT USA 244 
 
I1: 83 
I2: 82 
C: 79 

I1: median 40 
I2: median 39 
C: median 40 

I1: M (71%) 
I2: M (67%) 
C: M (66%) 

African American (I1: 48%, I2: 
57%, C: 54%) 
White (I1: 33%, I2: 27%, C: 27%) 
Hispanic (I1: 16%, I2: 11%, C: 
13%) 

Latent TB Homeless: not further 
defined 

Tulsky 
200030 

RCT USA 118 
 
I1: 43 
I2: 37 
C: 38 

Median 37 M (89%) African American (52%) 
White (21%) 
Hispanic (27%) 

Latent TB Homeless or marginally 
housed 

Tulsky 
200429 

RCT USA 141 
 
I: 72 
C: 69 

Median 41 
(range 21-79) 

M (85%) African American (47%) 
White (32%) 
Other (20%) 

Latent TB Homeless or marginally 
housed 

Samet 
200547 

RCT USA 151 (34 
homeless) 
 
I: 19 
C: 15 

Median 44 
(range 26-60) 

M (82%) n/a HIV with alcohol 
problems 

Homeless: not further 
defined 

Ciaranello 
200632 
 

Quasi-
experi-
mental 

USA 6 transitional 
housing 
facilities 
 
I:219 sampled 
C: 50 sampled 

I: 41.6 (9.6) 
C: 41.3 (10.4) 

I: M (81%) 
C: M (44%) 

n/a Various* “Formerly homeless” 
residents of transitional 
housing 

Nyamathi 
200637 
Nyamathi 
200738 
Schumann 
200739 
Nyamathi 
200840 

RCT USA 520 
 
I: 279 
C: 241 

41.5 (8.5) M (79.6%) African American (81%) 
White (7.3%) 
Hispanic (9.4%) 
Other (2.3%) 

Latent TB Sleeping in homeless 
shelters 

Tsai 201343 RCT USA 137 I: Median 44 I: M (91%) I: Caucasian (48%) HIV with comorbid “homeless or marginally 
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Tsai 201344 
Grelotti 
201645 

 
I: 66 
C: 71 

(IQR: 37-53) 
C: Median 42 
(IQR: 37-79) 

C: M (89%) C: Caucasian (51%) depression housed” 

Savage 
201442 

Random-
ised 
pilot/ 
feasibility 

USA 9 
 
I: 6 
C: 3 

n/a n/a n/a Type 2 diabetes Living without shelter or 
adequate 
accommodation 

Tyler 201446 Random-
ised 
quasi-
experi-
mental 

USA 107 (hepatitis C 
positive subset) 
 
I: 46 
C: 61 

Males: 44 
(7.1) 
 
Females: 45.3 
(8.9) 

M (79%) African American (63%) 
White (17%) 
Latino (18%) 

Hepatitis C Homeless: not further 
specified 

O’Toole 
201533 

RCT USA 185 
 
I1: 39 
I2: 40 
I1+2: 44 
C: 62 

48.6 (10.8) M (94%) “Minority population” (43%) Various** “lacking fixed, regular 
and adequate night-
time residence.” 

Hewett 
201631 

RCT UK 410 I: 41.6 (12.1) 
C: 42.5 (11.3) 

I: M (81.6%) 
C: M 
(81.4%) 

N.S.  
Nationality: 
UK: I (69.4%), C (72.5%) 
European union: I (22.3%), C 
(17.6%) 
Other: I (8.3%) C (9.8%) 

Various*** No fixed residence on 
hospital discharge 

* Included hypertension, otherwise not fully specified    ** Asthma, COPD, hepatitis, cirrhosis, diabetes, hypertension, arthritis   *** Categorised by organ system (included liver, pulmonary, musculoskeletal, central nervous 
system, cardiovascular system, endocrine, skin, gastrointestinal and haematological pathology). Causes for hospital attendance also categorised by aetiology, 35% related to cardiovascular disease, 15% to metabolic conditions 

 

 

  

Page 16 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

17 

 

Table 2: Risk of bias within individual studies 

Criteria Study 
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te
 1

99
6 

S
am

et
 2

00
5*

 

S
av

ag
e 

20
14

 

T
sa

i 2
01

3,
 2

01
3 

an
d 

 
G

re
lo

tti
 2

01
6 

T
ul

sk
y 

20
00

 

T
ul

sk
y 

20
04

 

T
yl

er
 2

01
4 

Random sequence generation 
 

 
High 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear  

 
High 

 
Low 

 
Low 

 
Low 

 
High 

Allocation concealment 
 

 
High 

 
Low 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

Blinding of participants/ personnel 
 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
High 

 
Unclear 

 
High 

Similar baseline outcome measures 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Low 

 
Unclear 

 
Unclear 

 
Low 

Similar baseline characteristics 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Blinding of outcome assessment 
 

 
High 

 
Low 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
Unclear 

 
High 

Incomplete outcome data 
 

 
High 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

Protection from contamination 
 

 
High 

 
Unclear  

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Unclear 

 
Low 

 
Low 

 
Low 

 
Low 

Selective Outcome Reporting  
High  r   

 
Low 

 
Low 

 
Low 

 
Low 

 
Unclear 

 
High 

 
Unclear 

 
Low 

 
High 

 
Unclear 

Other bias 
 

 
High 

 
Low 

 
Low 

 
Low 

 
Low 

 
Low 

 
High 

 
Low 

 
High 

 
High 

 
Low 

* Assessment based on methods and results as described in the original manuscript. Unpublished data were supplied by authors for secondary analysis of homeless study participants.  

Page 17 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

18 

 

  

Page 18 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

19 

 

Table 3: Intervention Components, Theoretical Underpinning, and Outcomes 
Study Components Healthcare 

Professional 
delivering the 
intervention 

Theory Intervention Comparator Outcomes 

Pilote 199641 How care is delivered: Individual 
delivery 
Location/environment: Orientation to 
environment/facilities; transportation 
services 
Finance: Incentives 

Nurse plus 
peer health 
advisor 

None specified Monetary incentive for TB clinic 
attendance (group 1).  Peer 
health advisor assisting with 
clinic attendance (group 2). 

Usual care (clinic 
appointment and 
tokens for travel 
expenses). 

Attendance at initial TB 
clinic appointment.  

Tulsky 200030 How care is delivered: Individual 
delivery 
Location/environment: Orientation to 
environment/facilities; transportation 
services 
Finance: Incentives  

Nurse, 
outreach 
worker, peer 
health advisor 

None specified Monetary incentive for uptake of 
directly observed therapy (group 
1). Peer-health advisor 
supporting directly observed 
therapy (group 2). 

Usual care Completion of 6 
months isoniazid 
therapy 

Tulsky 200429 How care is delivered: Individual 
delivery 
Location/environment: Transportation 
services  
Finance: Incentives  

Nurse, 
outreach 
worker, peer 
health advisor 

None specified Monetary incentive for uptake of 
directly observed therapy 

Non-cash incentive of 
equal value 
(vouchers) 

Completion of 6 
months isoniazid 
therapy 
Cost effectiveness 

Samet 200547 How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Outreach 
services. 
Coordination of care: Disease 
management. 

Nurse Health belief 
model and 
motivational 
interviewing. 

Adherence support for 
antiretroviral treatment 
 

Usual care (written 
instructions/advice 
regarding treatment 
adherence) 

Adherence to 
antiretroviral treatment 
CD4+ count 
HIV viral load 

Ciaranello 
200632 
 

How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Outreach 
services; changing site of service 
delivery. 
Coordination of care: Communication 

Medical 
director, nurse 
practitioner, 
medical clerk, 
social worker 

None specified Weekly visits including health 
assessment, education, referral 
and social support. 

Transitional houses 
in a different area not 
receiving the 
intervention. 

ED attendance 
Hospital admission 
Blood pressure 
Satisfaction with care 
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between providers; disease 
management; multidisciplinary teams.  

Nyamathi 
200637 
Nyamathi 
200738 
Schumann 
200739 
Nyamathi 
200840 

How care is delivered: Group 
delivery. Self-management. 
Location/environment: Outreach 
services; transportation services. 
Coordination of care: Case 
management; disease management. 
Finance: Incentives. 

Nurse and 
outreach 
worker 

Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Directly observed therapy plus 8 
education sessions. Information 
provided on community 
resources and participants 
escorted to appointments. 

Directly observed 
therapy plus 20 
minute educational 
lecture 

Completion of directly 
observed TB therapy 
TB knowledge 
HIV knowledge 
Self-efficacy 

Tsai 201343 
Tsai 201344 
Grelotti 201645 

How care is delivered: Individual 
delivery 
Coordination of care: Case 
management; disease management. 
Finance: Incentives 

Psychiatrist 
and study 
nurse 

None specified Directly observed fluoxetine and 
weekly psychiatric interview 

Advice on sources of 
mental health support 

Adherence to 
antiretroviral therapy 
HIV viral load 
Depression 

Savage 201442 How care is delivered: Individual 
delivery 
Self-management 

Nurse Self-efficacy 
theory 

Nurse led case-management 
and diabetes education 

Usual care Self-efficacy 

Tyler 201446 How care is delivered: Group delivery 
Self-management 
Coordination of care: Case 
management; communication between 
providers 

Nurse Comprehensive 
Health Seeking 
and Coping 
Paradigm. 

Case management with group 
sessions, self-management 
training and education. 

Single, brief 
educational 
intervention 

Hepatitis C knowledge 

O’Toole 201533 How care is delivered: Individual 
delivery. Self-management. 
Location/environment: Orientation to 
environment/facilities; outreach 
services; transportation services. 
Coordination of care: Case 
management; disease management. 

Nurse None specified Nurse-led brief health 
assessment with motivational 
interviewing (group 1). Guided 
orientation to primary care clinic 
facilities (group 2). Both 
interventions together (group 3). 

Usual care (social 
work assessment and 
description of 
available services) 

ED attendance 
Hospital admission 
Access to primary care 

Hewett 201631 How care is delivered: Individual 
delivery; Coordination of care 
providers. 
Role expansion; recruitment of specific 

General 
practitioner, 
specialist nurse 

None specified Nurse and GP led inpatient 
intervention. Goal setting. 
Discharge planning. Liaison and 
multiagency meetings 

Initial meeting with 
nurse and 
signposting of 
services 

ED attendance 
Hospital readmission 
Quality of Life 
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professionals. 
Coordination of care: Care pathways; 
communication between professionals; 
discharge planning; integration of 
services; shared care; multidisciplinary 
teams. 
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The Impact of Interventions on Healthcare Outcomes 310 

The overall findings of the included studies for impact on unscheduled 311 

healthcare utilization, adherence or access to care, and knowledge of self-312 

efficacy, are illustrated in the harvest plot shown in Figure 2. The text that 313 

follows synthesizes these findings under each outcome.  314 

 315 

FIGURE 2 – HARVEST PLOT  316 

 317 

Primary Review Outcomes 318 

 319 

Unscheduled Healthcare Utilisation 320 

 321 

Three studies assessed the impact of interventions on hospital admissions and 322 

emergency department (ED) attendance.31-33 None focused on a specific 323 

conditions, however participants reported a range of NCD and each intervention 324 

included identification and engagement with medical, as well as wider needs. 325 

The highest quality evidence was from two RCTs, neither of which showed any 326 

significant reduction in unscheduled healthcare utilisation.31 33 One RCT 327 

evaluated a multidisciplinary, multicomponent intervention targeting patients in 328 

two inner-city hospitals involving goal setting, discharge planning, and liaising 329 

with community services.31 Neither hospital admissions, nor ED attendance after 330 

one year, were significantly different compared with usual care. The other RCT 331 

was a four-arm trial comparing usual care; a brief nurse-led physical health 332 

needs assessment; a guided orientation to clinical facilities with introduction to 333 

staff; and clinic orientation in combination with the physical health 334 
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assessment.33Hospital admissions and ED attendance were assessed at 6 months 335 

post intervention in a post-hoc analysis and showed no significant difference to 336 

usual care. A third study, with a quasi-experimental design and high risk of bias, 337 

concerned a ‘comprehensive health assessment’ delivered to residents at  338 

transitional housing facilities. ED attendances were reportedly lower at 18 339 

month follow-up, but not at 6 months. There was no difference in hospitalization 340 

at either follow-up point. 341 

 342 

Taken together the available evidence does not suggest that the 343 

multidisciplinary, multifaceted interventions described reduced rates of 344 

unscheduled healthcare utilisation. The overall confidence in the estimate of 345 

effect is low. There were no studies targeting specific NCD or LT-CDs. 346 

 347 

 348 

Secondary Review Outcomes 349 

 350 

Access to primary healthcare 351 

One RCT, including a range of NCDs, concerned access to primary healthcare.33 A 352 

brief nurse-led physical health needs assessment; a guided orientation to clinical 353 

facilities with introduction to staff; and clinic orientation in combination with the 354 

physical health assessment were compared to usual care. All three intervention 355 

groups showed higher uptake of primary healthcare services after 6 months with 356 

clinic orientation alone and in combination with a physical health assessment 357 

significantly improving primary care access in adjusted analyses. Overall 358 

Page 23 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020161 on 7 A

pril 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

24 

 

confidence in effect for improvement in this outcome was high, but limited to one 359 

study so should be interpreted with caution. 360 

 361 

 362 

Adherence to specific treatment 363 

Six studies (7 papers), all of which concerned LT-CDs, assessed adherence to 364 

treatment or attendance at appointments.29 30 37 41 43 44 47 Four recruited patients 365 

with latent tuberculosis undergoing directly observed therapy (DOT),29 30 37 41 366 

one included participants with HIV and alcohol problems,47 and one (2 papers) 367 

concerned participants with HIV and co-morbid depression.43 44 Of the TB 368 

studies, three were conducted by the same research group and assessed the 369 

impact of monetary incentives (cash and/or voucher) on attendance at initial TB 370 

clinic follow up 41 or on completion of DOT with isoniazid.29 30 Clinic attendance 371 

and DOT completion rates were significantly higher with cash incentives 372 

compared with usual care or peer-health advisors.30 There was no statistically 373 

significant difference in DOT completion between cash and voucher incentives.29 374 

Details of the availability to the participants of social security or other sources of 375 

financial support are not described in either study. Although the cash incentive 376 

and delivery of the intervention were similar in both studies assessing DOT 377 

completion, the completion rate in the intervention group differed widely 378 

between the two studies (44% and 89%, respectively).29 30  The authors 379 

speculate that the location of the clinic (the higher completion rate being in an 380 

area more accessible and frequented by people who are homeless) or alterations 381 

in the follow-up protocol for non-attendees may explain the differences.  382 
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The final study concerning TB evaluated the impact of a nurse-led case 383 

management intervention on completion of latent tuberculosis treatment and 384 

tuberculosis knowledge (described below under knowledge and self-efficacy). 385 

They found odds of DOT completion were three times greater with the 386 

intervention compared with usual care.37 387 

 388 

An RCT concerning people with HIV and comorbid depression assessed 389 

fluoxetine prescription and weekly psychiatric evaluation compared with the 390 

provision of information about how to access local psychology services without 391 

the prescription of fluoxetine. Both arms were given a weekly cash incentive for 392 

attending. Outcomes included rate of uptake of anti-retroviral treatment (ART), 393 

and adherence to ART (assessed by unannounced pill counts) for those receiving 394 

treatment. Neither outcome was significantly different between the groups 395 

despite an improvement in depression severity and remission in the fluoxetine 396 

group.43 44 397 

 398 

Finally an RCT aimed at supporting antiretroviral medication adherence among 399 

HIV positive participants with a history of alcohol dependence or harmful 400 

drinking showed no change in antiretroviral adherence.47 Findings were similar 401 

to a secondary analysis of participants who described themselves as homeless 402 

(unpublished results).  403 

 404 

Overall, there is a moderate level of evidence for interventions improving 405 

adherence to treatment for latent TB, including a case-management educational 406 

approach and provision of monetary incentives (cash or non-cash). However, the 407 
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efficacy of such interventions may be dependent on the social and cultural 408 

context in which it is delivered (highlighted by variation in completion rates 409 

between evaluations of similar interventions), of which there is limited 410 

description in the available studies.  411 

 412 

Knowledge and Self-efficacy 413 

Three studies (5 papers) assessed the impact of interventions on disease specific 414 

knowledge and self-efficacy.37-39 42 46 Two (4 papers) concerned LT-CDs (TB, HIV 415 

and hepatitis) and one concerned type 2 diabetes. Two were trials incorporating 416 

nurse-led case management (for patients with latent TB or hepatitis C, 417 

respectively) combined with a regular educational intervention focusing on self-418 

management, self-esteem, communication skills and social support. One was an 419 

RCT focusing on DOT for latent TB and assessed the impact on TB knowledge in 420 

all participants.37 The intervention also involved HIV education and the impact of 421 

this was evaluated in a subset judged to be ‘at risk’ of HIV (i.e. sexually active or 422 

known to be intravenous drug users). Two analyses using structural equation 423 

modeling showed that the nurse-led case management intervention was 424 

associated with greater improvement in TB knowledge 38 and in HIV knowledge 425 

in the ‘at risk’ subset.39 The latter also showed improved self-efficacy for condom 426 

use.39 The other evaluated a similar approach concerning Hepatitis education for 427 

participants enrolled in a Hepatitis A/B vaccination programme (only the 428 

Hepatitis C positive subset was included in this review).46 The case-management 429 

group showed a greater improvement in Hepatitis C knowledge than the control 430 

group. However, the randomisation procedure was designed for the vaccine trial, 431 

not for the evaluation of the case-management intervention, and the statistical 432 
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analysis was not designed to compare the intervention with control in the 433 

Hepatitis C subset alone.46  434 

 435 

The third study reported improved knowledge in a small (n=9) pilot study using 436 

a self-efficacy based approach for Type 2 Diabetes Mellitus. However, the small 437 

sample size meant there was insufficient power to detect any difference between 438 

groups and there was incomplete reporting of outcomes and no clear 439 

comparison is made between the intervention and comparator.42 440 

 441 

Taken together, there is a moderate quality of evidence showing that an 442 

educational case-management approach can improve disease specific knowledge 443 

in the context of specific LT-CDs when delivered alongside wider interventions, 444 

such as DOT or a vaccine study. The available studies, however, do not assess the 445 

impact on behavioural outcomes or the retention of knowledge beyond the trial 446 

period.  447 

 448 

Biological markers of disease control 449 

 450 

Two studies (3 papers) concerning LT-CDs assessed the impact of interventions 451 

on disease control outcomes. One RCT assessed the impact on HIV-1 viral load of 452 

directly observed fluoxetine in comorbid HIV and depression. There was no 453 

difference in viral suppression between intervention and comparator groups.43-454 

45 The other RCT found no difference in viral load or CD4+ count with adherence 455 

support for antiretroviral therapy in HIV infected individuals with a history of 456 

alcohol problems.47 457 
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 458 

Cost effectiveness 459 

 460 

Only one study, including participants with a range of conditions including NCDs, 461 

assessed cost-effectiveness, within the hospital sector.31 Patients in the 462 

intervention group also had multiagency care plans devised before, and 463 

implemented after hospital discharge. Quality of life was a secondary outcome, 464 

with health gain measured by translating generic EQ-5D-5L index scores into 465 

generic quality adjusted life years (QALYs). EQ5D5L scores were completed by 466 

approximately one quarter of participants in both arms. There was a non-467 

statistically significant increase in EQ-5D-5L scores at follow up, and there was 468 

no impact of the intervention on inpatient costs, therefore the authors compared 469 

the costs of the intervention with the effect on health gain as measured by 470 

QALYs.  On this basis the incremental cost effectiveness ratio was £26,000 with 471 

the authors describing circumstances in which the intervention may be cost 472 

effective, and an accompanying sensitivity analysis.31  473 

 474 

DISCUSSION  475 

 476 

Summary of findings 477 

The available evidence from controlled trials of interventions by healthcare 478 

professionals improving access to care for people with NCDs who are homeless 479 

does not show any convincing effects on unscheduled healthcare utilisation.31-33 480 

There is also a lack of evidence to inform the management of specific NCDs in 481 
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this context. One multidisciplinary intervention did demonstrate improved 482 

access to primary healthcare.  483 

 484 

Seven interventions were identified targeting specific LT-CDs. All of these 485 

involved a nurse primarily delivering the intervention, sometimes with support 486 

of peer-health advisors. Patient-centred interventions – incorporating case 487 

management, education, self-management support and social support – may 488 

improve disease specific knowledge in TB, HIV, and Hepatitis C; improve 489 

completion of DOT in latent TB; and increase access to primary care in 490 

combination with clinic orientation.33 37-39 46 Cash and non-cash incentives, in the 491 

context of DOT for latent TB, may improve clinic attendance and treatment 492 

adherence; however treatment completion rates vary between different studies 493 

of similar interventions.29 30 41 It is not clear if improvement in these 494 

intermediate outcomes impacts other clinical outcomes, or if effects are 495 

sustained beyond the course of treatment evaluated in these studies. The impact 496 

on mortality was not assessed, and evidence for the impact on biological markers 497 

of disease control is limited to a few studies on HIV, which did not show any 498 

evidence of benefit on viral load.43 44 There was only one study of cost 499 

effectiveness.  500 

 501 

Strengths and Limitations 502 

The strengths of this review include a-priori methods with a robust process for 503 

study identificatuion, appraisal, data extraction and description.25  The 504 

comprehensive search strategy included database searches supplemented by 505 

hand searching, forward citation searching, grey literature, and contact with 506 
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study authors. All screening and data extraction was performed by two 507 

reviewers independently. We also described the components of each 508 

intervention using a previously defined taxonomy,28 which is important when 509 

reviewing complex interventions such as those included.48 49 However, many of 510 

the findings, particularly those concerning adherence to treatment, were in the 511 

context of specific conditions (e.g. latent TB), included a time-limited course of 512 

treatment, and were conducted in a single centre. All but one of the included 513 

studies was from the USA. As such the findings may not be directly applicable to 514 

other disease areas or other health and social care contexts.   Limitations in the 515 

existing evidence base also meant we were unable to undertake a formal meta-516 

analyses. Contacting study authors to obtain results pertaining to participants 517 

who were homeless (when not reported separately) contributed to the 518 

comprehensiveness of the review, however this strength needs to be balanced 519 

against the potential bias of performing post-hoc secondary analyses on existing 520 

trial data. Furthermore, in such circumstances studies are not specifically 521 

powered to assess outcomes in this subgroup. 522 

 523 

This review is timely given the increasing number and complexity of health 524 

problems among people who are homeless,1 the pressure on healthcare services 525 

to address this burden, and the potentially expanding roles of various healthcare 526 

professionals to support management of NCDs and LT-CDs.20 However, by 527 

focusing on interventions by healthcare professionals this review may overlook 528 

evidence for housing or social interventions that may impact on such 529 

conditions.50 51 530 

 531 
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Implications for practice, policy and research. 532 

 533 

Despite the social complexity and exclusion that typify the experience of 534 

homelessness, a patient-focused case-management approach was shown to 535 

positively impact disease specific knowledge and self-efficacy in the management 536 

of selected LT-CDs.37-39 46 These interventions were primarily delivered by a 537 

study nurse, with or without peer-health advisors, adopting a case-management 538 

approach.  539 

 540 

It is not clear to what extent the findings presented here are generalisable to 541 

wider social or healthcare contexts, or to other conditions. The evidence for 542 

improved adherence was predominantly in the context of DOT for latent TB and 543 

in some cases involved cash incentives. Further research would be required to 544 

establish whether these principles of adherence support are transferable to the 545 

management of NCDs. Furthermore, the potential efficacy of cash incentives will 546 

vary between societal contexts where access to, and the extent of, financial 547 

support varies widely. Finally, the available literature focuses mainly on the role 548 

of nurses and physicians, often alongside other ancillary staff (such as peer 549 

advisors, case-managers and care coordinators), with little consideration of the 550 

potential role of other healthcare professionals e.g. pharmacists. 551 

 552 

The extent to which the improvements in knowledge or adherence that have 553 

been demonstrated may impact on physical or behavioural outcomes has not 554 

been evaluated. This raises the question of how such issues may be best 555 

addressed by future research. It is likely, given their apparent scarcity, that 556 
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further evaluation of complex interventions to address both NCD and LT-CDs 557 

management (including aspects of randomization, longer follow-up and 558 

consideration of broader outcomes) will be needed to inform practice. Based on 559 

existing patterns of need and service utilisation, as well as the need to 560 

demonstrate effectiveness and cost-effectiveness of novel models of care, well 561 

designed and conducted studies following a framework for testing complex 562 

interventions 49 for people who are homeless are overdue.  563 

However, the intrinsic complexity of the experience of homelessness, and the 564 

impact this has on health, may require a broader methodological approach (e.g. 565 

realist synthesis) to understand the context and process of potential 566 

interventions in this area.  567 

 568 

 569 

Conclusions 570 

Trials of interventions delivered by healthcare professionals targeting NCD in 571 

people who are homeless do not show convincing evidence of the primary 572 

outcome measure for this review – an impact on unscheduled healthcare 573 

utilisation. Despite their high prevalence and associated morbidity and mortality, 574 

little evidence was identified to inform the management of specific NCDs.  575 

 576 

In the context of specific LT-CDs (HIV, TB and hepatitis C), patient-centred case-577 

management interventions may improve knowledge and self-efficacy. Available 578 

evidence supports interventions delivered by a nurse and incorporating peer-579 

health advisors. These interventions, as well as incentives, may also improve 580 

adherence in specific contexts. The impact on biological outcomes and mortality 581 
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remains largely unexplored, as does the effectiveness of alternative models of 582 

care involving different professions. The economic impact of successful 583 

interventions is also largely unexplored. Future complex intervention evaluation 584 

research is needed to test innovative models of care, and expand those 585 

interventions showing promise, into diverse health and social care contexts.  586 

 587 

  588 
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Figure 1: PRISMA diagram of search results and screening  
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Figure 2: Harvest Plot of findings of included studies  
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Inclusion Criteria and Search Strategy (adapted from protocol paper Hanlon et al 2017 [1a]) 

PICOS component Description 

Population  Adults (≥ 18 years old) 

 ETHOS criteria for homelessness* 

 ≥1 non-communicable disease (NCD) or communicable disease requiring long-term care 
(LT-CD) 

Intervention  Be delivered, in whole or in part, by a healthcare professional** 

 Address the management of one or more NCD or LT-CD 

Comparator ‘Usual care’ or alternative intervention 

Contemporaneous comparator only (exclude historical controls) 

Outcomes Primary outcome: Unscheduled use of healthcare services, including: 

 Emergency department attendance 

 Hospital admission 

 Use of out-of-hours services 

 Ambulance call-outs 

Secondary outcomes: 

 Physical health outcomes (e.g. mortality, disease specific markers of control) 

 Quality of life 

 Patient engagement (e.g. attendance at planned healthcare services, medication 
adherence) 

 Behavioural or cognitive (e.g. self-efficacy, knowledge) changes related to health 

 Emotional wellbeing, anxiety, and depression 

 Satisfaction with care 

 Cost effectiveness 

 Changes to treatment or medication 

Settings Community: interventions delivered solely in non-community settings (e.g. hospitals, ) will be 
excluded 

Study design RCTs (including Cluster RCTs) 

Non-randomised controlled trials/ quasi-experimental studies 

CBAs 

Databases Medline, EMBASE, Scopus, PsycINFO, CINAHL, Assia, Cochrane Central Register of Controlled 
Trials (CENTRAL) 

Manual searching Reference lists of all eligible studies. 

Journal of the Poor and Underserved. 

Grey literature Websites of non-governmental organisations that aim to assist homeless persons: Department of 
Health England webpage; OpenGrey; WorldCat; Grey Literature Report; OAlster and 
WorldWideScience for reports and theses; British library and Zetoc; Research Councils UK 
information on publicly funded research; Repositories including Grey Guide and Open DOAR. 
Other related sites including UK health forum, St. Michael’s hospital, and Grey Net. 

Forward citations Performed for all included studies (using Web of Science). 

Contact with study 
authors 

Where data pertaining to homeless participants were not presented separately, we attempted to 
contact study authors to request these data.  

Restrictions English language only 

Dates Database: Jan 1966 (or inception) to Oct 2016. Forward citation search completed Mar 2017 
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* Studies including a broader population but including homeless participants will be included only if data pertaining to 
homeless participants are considered separately. 

** any professional trained to provide any form of health care, but excluding social workers and professionals 
without a health-related training , including, but not limited to, physicians, nurses, dentists, pharmacists, 
paramedics, mental health professionals, allied health professionals (e.g. physiotherapists, dieticians, clinical 
psychologists etc.), midwives. 

 
(1a) Hanlon P, Yeoman L, Esiovwa R, Gibson L, Williamson AE, Mair FS, Lowrie R. 
Interventions by healthcare professionals to improve management of physical 
long-term conditions in adults who are homeless: a systematic review protocol. 
BMJ Open. 2017 Aug 21;7(8):e016756. doi: 10.1136/bmjopen-2017-016756. 
 
Medline Search Strategy* 

1. Exp. Homeless Persons/ 
2. Home?less.mp 
3. Roof?less.mp 
4. House?less.mp 
5. (home* adj2 lack).mp 
6. (home* adj2 no).mp 
7. (without adj2. Home*).mp 
8. (lack adj2 hous*).mp 
9. (no adj2 hous*).mp 
10. (without adj2. hous*).mp 
11. (lack adj2 roof*).mp 
12. (no adj2 roof*).mp 
13. (without adj2 roof*).mp 
14. (inadequate* adj3 hous*).mp 
15. (insecur* adj3 hous*).mp 
16. (insecur* adj2 tenan*).mp 
17. (unfit* adj2 hous*).mp 
18. ((transition* or insecure or inadequate or substandard or substandard or sheltered or emergency or 

intermittent or transient or marginal* or problem*) adj (hous* or home* or accommodat*)).mp 
19. (sheltered or unsheltered or shelters).mp 
20. Vagran*.mp 
21. Destitute.mp 
22. Skid row.mp 
23. (sleep* adj2 rough).mp 
24. (“street person” or “street people”). Mp 
25. Exp “Delivery of Health Care”/ 
26. Exp Primary Health Care/ 
27. Exp Community Health Services/ 
28. Exp Chronic Disease 
29. ((chronic or long term) adj2 (disease or condition*)).mp 
30. Exp Patient Care Management/ 
31. Intervention*.mp 
32. Exp Pragmatic Clinical Trial/ or exp Clinical Trial/ or exp Randomized Controlled Trial/ or exp Controlled 

Clinical Trial/ 
33. Trial*.mp 
34. Control*.mp 
35. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 

21 or 22 or 23 or 24 
36. 25 or 26 or 27 or 28 or 29 or 30 
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37. 31 or 32 or 33 or 34 
38. 35 and 36 and 37 

 

*Adapted for other databases 
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Additional File 2. Studies Excluded at Full-Text Assessment 

104 not RCT/NRCT/CBA (including those without contemporaneous comparator group) [1-104] 

5 not published in English [105-109] 

1 did not include adults [110] 

6 participants were not homeless, or homeless participants were not considered separately [111-

116] 

11 intervention not delivered by a healthcare professional [117-127] 

55 did not consider physical long-term conditions [128-182] 

2 did not report relevant outcomes [183, 184] 

 

Not RCT/NRCT/CBA with contemporaneous control group 

1. Gilpatrick, E.E., On any avenue. Journal of psychiatric nursing and mental health services, 
1979. 17(8): p. 27-30. 

2. Stern, R. and B. Stilwell, Treadmill on trial. The healthcare needs and problems of single 
homeless people. The Health service journal, 1989. 99(5167): p. 1102-1103. 

3. Nordentoft, M. and B. Jessen-Petersen, Homelessness, mental disease and intervention 
programs in the USA. Ugeskrift for Laeger, 1992. 154(10): p. 650-651. 

4. Brickner, P.W., et al., Providing health services for the homeless: A stitch in time. Bulletin of 
the New York Academy of Medicine: Journal of Urban Health, 1993. 70(2): p. 146-170. 

5. Bailey, S.B., Improving the quality of healthcare delivery to homeless tuberculosis patients: a 
new approach. Journal for healthcare quality : official publication of the National Association 
for Healthcare Quality, 1993. 15(2): p. 20-23. 

6. Rothenberg, K.H. and E.C. Lovoy, Something old, something new: the challenge of 
tuberculosis control in the age of AIDS. Buffalo Law Review, 1994. 42(3): p. 715-60. 

7. Nyamathi, A., et al. Evaluation of 2 AIDS education programs for impoverished latina women. 
AIDS education and prevention, 1994. 6, 296-309. 

8. Min, K.K., The white plague returns: law and the new tuberculosis. Washington Law Review, 
1994. 69: p. 1121-42. 

9. Boyd-Franklin, N. and M.G. Boland, A multisystems approach to service delivery for HIV/AIDS 
families, in Children, families, and HIV/AIDS: Psychosocial and therapeutic issues., N. Boyd-
Franklin, et al., Editors. 1995, Guilford Press: New York, NY, US. p. 199-215. 

10. Stoner, M.R., Interventions and policies to serve homeless people infected by HIV and AIDS. 
Journal of Health & Social Policy, 1995. 7(1): p. 53-68. 

11. Valvassori, P., Controlling the rise in tuberculosis among the homeless. NP News, 1995. 3(2): 
p. 3, 6. 

12. Breakey, W.R., Clinical work with homeless people in the USA, in Homelessness and mental 
health., D. Bhugra and D. Bhugra, Editors. 1996, Cambridge University Press: New York, NY, 
US. p. 110-132. 

13. Diez, E., et al., Evalution of a social health intervention among homeless tuberculosis 
patients. Tubercle and Lung Disease, 1996. 77(5): p. 420-424. 
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14. Caminero, J.A., et al., Evaluation of a directly observed six months fully intermittent 
treatment regimen for tuberculosis in patients suspected of poor compliance. Thorax, 1996. 
51(11): p. 1130-3. 

15. Stein, J.A. and L. Gelberg, Comparability and representativeness of clinical homeless, 
community homeless, and domiciled clinic samples: Physical and mental health, substance 
use, and health services utilization. Health Psychology, 1997. 16(2): p. 155-162. 

16. Plescia, M., et al., A Multidisciplinary Health Care Outreach Team to the Homeless: The 10-
year Experience of the Montefiore Care for the Homeless Team. Family and Community 
Health, 1997. 20(2): p. 58-69. 

17. Mason, J., Care and control. Nursing times, 1997. 93(22): p. 25-26. 
18. Tenner, A.D., et al., Seattle YouthCare's prevention, intervention, and education program: A 

model of care for HIV-positive, homeless, and at-risk youth. Journal of Adolescent Health, 
1998. 23(2): p. 96-106. 

19. Nuttbrock, L., et al. Intensive case management for homeless substance users on a mobile 
medical clinic. Proceedings of the 61st Annual Scientific Meeting of the College on Problems 
of Drug Dependence; 1999 June; Acapulco, Messico, 1999. 180. 

20. Moss, A. Adherence to TB and HIV drug regimens among marginalized people. 152nd Annual 
Meeting of the American Psychiatric Association; 1999 May 15-20; Washington DC, USA, 
1999. 

21. Rayner, D., Reducing the spread of tuberculosis in the homeless population. British journal of 
nursing (Mark Allen Publishing), 2000. 9(13): p. 871-875. 

22. Brewer, T.F., et al., Strategies to decrease tuberculosis in us homeless populations: a 
computer simulation model. JAMA, 2001. 286(7): p. 834-42. 

23. Macrorie, R., A. Cordell, and N. Hamlet, Tuberculosis in primary care. British Journal of 
General Practice, 2002. 52(481): p. 674-675. 

24. McDonald, P., From streets to sidewalks: Developments in primary care services for Injecting 
Drug Users. Australian Journal of Primary Health, 2002. 8(1): p. 65-69. 

25. Noddings, N., Caring, social policy, and homelessness. Theoretical Medicine & Bioethics, 
2002. 23(6): p. 441-54. 

26. Collins, E., Infection control. A service to address the sexual health needs of the homeless 
population. Nursing Times, 2003. 99(37): p. 53-54. 

27. Hackman, A. Assertive community treatment with homeless individuals. 156th Annual 
Meeting of the American Psychiatric Association, May 17-22, San Francisco CA, 2003. No. 
78B. 

28. Wilde, M.H., et al., Development of a Student Nurses' Clinic for Homeless Men. Public Health 
Nursing, 2004. 21(4): p. 354-360. 

29. Masson, C., et al. Predictors of medical service utilization among individuals with co-
occurring HIV infection and substance abuse disorders. AIDS care, 2004. 16, 744-55 DOI: 
10.1080/09540120412331269585. 

30. Karabanow, J. and P. Clement, Interventions With Street Youth: A Commentary on the 
Practice-Based Research Literature. Brief Treatment and Crisis Intervention, 2004. 4(1): p. 
93-108. 

31. Mitty, J.A. and T.P. Flanigan, Community-based interventions for marginalized populations. 
Clinical Infectious Diseases, 2004. 38(SUPPL. 5): p. S373-S375. 

32. Davey, T.L., A multiple-family group intervention for homeless families: The weekend retreat. 
Health and Social Work, 2004. 29(4): p. 326-329. 

33. Hatton, D.C. and L. Kaiser, Methodological and ethical issues emerging from pilot testing an 
intervention with women in a transitional shelter. Western Journal of Nursing Research, 
2004. 26(1): p. 129-36. 

34. Hwang, S.W., et al., Interventions to improve the health of the homeless: A systematic 
review. American Journal of Preventive Medicine, 2005. 29(4): p. 311.e1-311.e75. 
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35. Colvin, R.A., Seeding community partnerships in providing medical care that lowers cost of 
care. Journal of Healthcare Management, 2005. 50(5): p. 343-348. 
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Details of included studies 

Study Participants Recruitment, retention 
and attrition 

Intervention/Comparator 
(description) 

Frequency, Duration 
and Intensity of 
intervention. 
 
Length of Follow-up 

Theoretical 
underpinning of 
intervention 

Findings Risk of bias (outcome level 
assessment – See Additional 
File 4 for study level 
assessment) 

Ciaranello 
2006 
 
(quasi-
expieri-
mental, non-
equivalent 
comparator 
group) 

Sample: 6 transitional 
housing facilities (I: 4, C: 
2. Residents (I: ~200, C: 
~50) randomly sampled at 
time points but not 
followed up individually) 
 
Sex: I: 81% male at 
baseline, C: 44% male at 
baseline 
 
Age: I: 41.6 (9.6), C: 41.3 
(10.4) 
 
Condition: Various 
 
Homeless definition: 
Residents of transitional 
housing facilities, referred 
to as ‘formerly homeless’.  

Four transitional housing 
facilities selected from 
area in which 
intervention took place. 
Comparator was two 
transitional housing 
facilities in a different 
area, under control of a 
different authority.  
 
Residents were sampled 
at baseline and 6 and 18 
month follow-up points, 
however follow-up 
surveys included 
residents who had 
arrived in the intervening 
period, owing to the 
usual length of stay of 
less than 9 months.  

I: ‘Integrated service team’ 
(medical director, nurse 
practitioner, medical clerk and 
social worker) made weekly 
visits to housing facilities. 
Performed ‘comprehensive 
health assessment’, health 
education, medical and dental 
referrals, brief psychotherapy, 
diagnostic studies, and social 
work services. Supplemented by 
24 hour a day nurse telephone-
advice line. Additional HIV and 
TB clinics. 
 
C: ‘Usual care’. Facilities under 
a different healthcare authority. 
No additional details given 

Weekly visits and 
assessments 
 
24 hour telephone 
advice service 
 
Service delivered for 2 
years. 
 
Data collected by 
survey of residents at 
6 and 18 months post 
initiation of 
intervention. 

None described ED attendances (assessed by 
survey): Significantly fewer residents 
in intervention facilities reporting ≥2 ED 
attendances in previous 6 months at 
compared with comparator group at 18 
month follow-up (adjusted OR: 0.3, 
95%CI 0.12 to 0.74). No significant 
difference at 6 month follow-up. 
 
Hospitalisation (assessed by 
survey): No significant difference in 
adjusted OR of having ≥1 
hospitalisation in previous 6 months 
between intervention or comparator 
facilities at 6 or 18 months follow-up 

High: Survey data susceptible 
to recall bias (e.g. for ED use). 
Follow-up surveys included 
people who had arrived in the 
facility between initial and 
follow-up surveys. As such 
changed in outcome variable 
could be the result of a 
different sample, rather than 
changes in outcome relating to 
the intervention. Also no 
blinding, randomisation, 
protection from contamination. 
Differences in baseline 
outcomes.  

Diastolic blood pressure: Adjusted 
mean lower in intervention group at 6 
months (mean difference -6.4mmHg, 
SE 2.4, p=0.03) but not 18 months 
(mean difference 0.57mmHg, SE 2.3, 
p=0.80) 

High: All biases above 
relalvant, particularly the 
inclusion of residents arriving 
between baseline and follow-
up. Also unclear if participants 
were hypertensive as such 
validity of outcome measure is 
questionable 

Satisfaction with care: No significant 
differences described between 
intervention and control based on 
survey data. Not further described.  

High: Biases above also 
relevant for satisfaction data 

Hewett 
2016 
 
RCT 
 
 
 
 
 
 
 
 
 
 
 

Sample: I: 206, C: 204 
 
Sex: I: 81.6% male, C: 
81.4% male 
 
Age:  I: 41.6 (12.1), C: 
42.5 (11.3) 
 
Condition: Various 
(79.1% and 76.5% had 
‘long-term medication 
condition’ in I and C 
groups, respectively) 
 
Homeless definition: 

1009 patients identified 
by ward team of whom 
622 were eligible. 410 
consented and were 
included in analysis. 
 
3 month admission data 
routinely collected and 
was available for all 410. 
 
Survey data collected 
using telephone follow-
up and was only 
obtained for 110 
participants (57 

I: During hospital admission 
patients who were homeless 
were identified by ward teams. 
Nurse met completes interview 
including medical, mental 
health, drug and alcohol details, 
housing history, care needs and 
consideration of any goals on 
discharge.3x weekly GP led 
ward round reviewing goals, 
care plans, medial findings and 
discharge planning. Regular visit 
by homelessness nurse to 
provide community links 
including with social work and 

3-4 times weekly GP 
ward round during 
admission 
 
Initial meeting by 
nurse followed by 
liaising with relevant 
services. 
 
Weekly multiagency 
meetings 
 
Questionnaire data 
obtained 6 (+/-4) 
weeks following 

None explicitly 
described. 
Development of 
service was the result 
of quality improvement 
work based in the 
study site which has 
been published and 
described 
 
 
 
 
 
 

ED attendance: no significant 
difference between standard or 
enhanced care at 12 months (adjusted 
mean difference -0.8, 95% CI -4.3 to 
2.8) 
 
Hospital readmission: No significant 
difference between standard or 
enhanced care at 30 or 90 days 
(adjusted OR 0.83 (95% CI 0.52 to 
1.33) and 1.02 (95% CI 0.67 to 1.54), 
respectively) 

Low: Data on readmission 
and attendance was routinely 
collected and complete data 
available for those who 
consented. Protection from 
contamination and adjustment 
for baseline imbalances made 

Quality of Life: (EQ-5D-5L 
questionnaire) Non-statistically 
significant improvement with enhanced 

Moderate: Based on survey 
data with poor response to 
follow-up. Potential for 
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“Homeless” (i.e. no fixed 
residence) 
 
 
 
 
 
 
 
 
 

intervention, 53 
comparator). 
 
Consent to longer term 
follow up (1 year) was a 
change in protocol. 
Consent obtained from 
226 participants).  
 
 
 
 
 
 

housing services. Weekly 
multiagency meeting in which 
housing manager, social 
workers, drug and alcohol 
workers, liason psychiatry, 
street outreach workers, hostel 
key workers and ward staff met 
with ‘pathway’ team to review 
discharge plans for all patients. 
 
C: Visited once by 
homelessness nurse and given 
information leaflet detailing local 
services 

discharge. 
 
Emergency 
department 
attendance assessed 
at 1 and 3 months, 
readmission at 3 
months. 

 
 
 
 
 
 
 
 
 
 

care over standard care at 6 week 
follow-up (adjusted mean difference 
0.09 (95% CI -0.03 to 0.22) 

selection bias from those who 
responded to follow-up. 

Cost effectiveness: £26,000 per 
quality adjusted life year 

Moderate: Based on survey 
data with poor response to 
follow-up.  

Nyamathi 
2006, 
Nyamathi 
2007,  
Schumann 
2007, 
Nyamathi 
2008 
 
RCT 

Sample: I: 279, C: 241 
 
Sex: 79.6% male 
 
Age: 41.5 (SD 8.5) 
 
Condition: Latent TB (a 
subset of these judged at 
risk of HIV also identified) 
 
Homeless definition: 
Individuals having spent 
the night prior to 
recruitment at one of the 
study shelters considered 
homeless and eligible for 
inclusion 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment by flyers in 
12 homeless shelters.  
 
3959 screened, 980 PPD 
positive. 25 refused 
CXR, 199 did not return 
for follow-up. 221 not 
eligible due to active TB, 
suspected TB or other 
medical indications.  
 
520 randomised 
 
Follow-up data on 494 

I: Delivered alongside Directly 
Observed Therapy (DOT) for 
latent TB. Research nurse and 
outreach worker delivered 8 1-
hour TB education sessions. 
Focus was on self-esteem, TB 
and HIV risk, coping, self-
management, problem solving 
and positive relationships and 
social networks to maintain 
behaviour change. Provided 
with community resourced and 
escorted to appointments. 
Participants not attending were 
tracked by the outreach worker. 
 
C: 20 minute lecture and 10 
minute discussion with study 
nurse in addition to DOT. 

8 1 hour sessions over 
a period of 6 months.  

Comprehensive Health 
Seeking and Coping 
Paradigm.  

Completion of Directly Observed 
Therapy for Latent TB: Nurse led 
case management with education, 
incentives and tracking associated with 
improved DOT completion (61.5% 
completion vs 39% with usual care, 
adjusted OR for completion 3.01 (95% 
CI 2.15 to 4.20). 
 
 

Low: Complete outcome data 
available and adjusted for 
potential confounders in 
multivariate analysis.  

TB knowledge: Latent variable 
analysis showed nurse-led case 
management predicted greater TB 
knowledge at 6 month follow-up. 
HIV knowledge/self-efficacy: Latent 
variable analysis of subgroup at risk of 
HIV showed nurse-led case 
management predicted greater HIV 
knowledge and greater self-efficacy for 
condom use at 6 month follow-up. 

Low: two separate models 
used to control for numerous 
confounders and assess 
magnitude of the impact of 
inter intervention on 
knowledge.  

O’Toole 
2015 
 
RCT 

Sample: I: 123, C: 62 
 
Sex: 94% male 
 
Age: 48.5 (SD 10.8) 
 
Condition: 72.7% 
reported at least one 
chronic medical problem, 
most commonly 
hypertension, 

Recruitment from 11 
community sites (soup 
kitchens, transitional and 
emergency shelters, 
drop-in centres). 
Potential participants 
identified in common 
areas and provided with 
information about the 
study. No healthcare 
services offered at time 

I: Group 1, (n=39), personal 
health assessment/brief 
intervention. Nurse led interview 
about medical history, health, 
risk behaviours, barriers to care, 
medications and self-identified 
needs. Cursory examination. 
Brief motivational interview and 
summary of findings highlighting 
unmet health needs. No clinic 
orientation performed  

Personal health 
assessment was a 
brief, one off, 
intervention. As 
described. Lasted 20-
30 minutes.  
 
Clinic orientation also 
a one off intervention. 
15-20 minutes. Also 
transport to clinic.  

None described ED attendance: no significant 
difference between groups (ANOVA 
p=0.61) 
Medical hospital admission: no 
significant difference between groups 
(ANOVA p=0.07) 

Moderate: Post-hoc analysis 
and very small number of 
events. High possibility of type 
2 error. Randomised design, 
routinely collected data reduce 
potential bias. 

Access to primary care: Cox 
regression using usual care as baseline 
showed clinic orientation alone (HR 
2.64 (95% CI 1.54 to 4.53)) and 
physical health assessment in 

Low: Primary outcome with 
design focused on assessing 
outcome. Participants all 
eligible for veterans’ services 
and data on usage routinely 
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arthritis/chronic pain, 
hepatitis/cirrhosis 
 
Homeless definition: 
“lacking a fixed, regular 
and adequate night-time 
residence” plus eligible for 
Veterans Healthcare 
Services. Must have not 
been in receipt of primary 
healthcare services in 
previous 6 months 

of recruitment.  
 
221 enrolled, 36 
removed as ineligible (6 
duplicate enrolment, 15 
not eligible for veterans’ 
services, 14 receiving 
primary care in prev. 6 
months, 1 did not 
adequately complete 
baseline assessment). 
 
Follow-up for re-
interview was 81% at 1 
month and 71% at 6 
months.  

Group 2, (n=40), clinic 
orientation, transported to clinic 
and introduced to clinic team. 
Orientated to services available. 
Usual care only following this. 
Group 3, (n=44), physical health 
assessment plus clinic 
orientation.  
 
C: Usual care, comprising 
social-worker administered 
assessment of homelessness 
and social needs, description of 
services available and how to 
access (verbal or written) 

 
Follow-up at 1 and 6 
months.  

combination with clinic orientation (HR 
3.41 (95% CI 2.02 to 5.76)) were both 
significantly associated with improved 
primary care access. Unadjusted Chi-
squared estimates were significant at 
both 4-weeks and 6-months with usual 
care showing lowest rates of access. 

collected and complete for 
eligible participants. Potential 
bias from randomisation 
procedure for clinic orientation 
arm as randomised by 
calendar day based on 
attendance.  

Pilote 1996 
 
RCT 

Sample: I1: 83, I2: 82, C: 
79 
 
Sex: I1: 71% male, I2: 
67% male, C: 66% male 
 
Age: Median: I1: 40, I2: 
39, C: 40 
 
Condition: Latent TB 
 
Homeless definition: 
“homeless”, not further 
defined 
 
Inclusion/exclusion: 
Positive PPD without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

During a population 
based survey of TB and 
HIV, homeless people 
with positive purified 
protein derivative (PPD) 
were assessed 
approached for inclusion.  
 
1608 interviewed, 1257 
had skin tests and 
returned for evaluation. 
441 PPD positive. 297 of 
these eligible (no recent 
follow-up). 244 agreed to 
participate.  
 
 

I1: Monetary incentive. $5 
incentive given on attendance to 
TB clinic follow-up in addition to 
appointment and bus tokens 
received by all participants.  
 
I2: Peer health advisors: In 
addition to bus tokens and 
appointment, peer health 
advisors met participants in 
shelters, accompanied to 
appointment, helped with paper-
work and orientation. 
 
C: Usual care. Bus tokens and 
TB clinic appointment only. 

One off payment for 
monetary incentive 
arm. 
 
One off intervention in 
peer health advisor 
arm, as described. 
Included transport 
assistance and 
support in attendance.  

None described Attendance at initial TB clinic follow-
up: Monetary incentive (84%) and peer 
health advisor (75%) groups more likely 
to attend appointment than usual care 
(53%) (p=<0.001 and p=0.004, 
respectively). Both interventions 
significant predictors of adherence in 
multivariate analysis. 

Moderate: Details of 
randomisation not clear and 
blinding not possible, 
otherwise low risk of bias. 

Samet 2005 
 
RCT 

Sample: I: 74 (15 
homeless), C: 77 (19 
homeless) 
 
Sex: 84% male (homeless 
subset) 
 
Age: Median: 43.6 (37.9-
45.0) (homeless subset) 
 
Condition: HIV 
 

Participants were from a 
longditudinal cohort 
study (HIV Alcohol 
Longitudinal Cohort). 
Mostly recrtuied from 
Boston Medical Centre 
Clinic.  
 
Of 74 randomised to 
intervention, 56 received 
complete intervention, 13 
received partial 

I: ADHERE intervention: 
- Assessment and 

discussion of alcohol and 
substance use of 
readiness for behaviour 
change.  

- A watch that served as a 
medication timer 
reminder.  

- Enhancement of 
perceived efficacy of 
medications. 

Baseline visit at 
medical centre lasting 
60 minutes.  
 
Home visit within 3 
weeks of intervention 
lasting 30-45 minutes.  
 
1-month follow-up at 
assessment centre: 
15-30 minutes.  
 

Intervention used 
behavioural science 
theories using 
motivational 
interviewing to 
promote behaviour 
change and using 
principles of the Health 
Belief Model to 
support the benefit 
and need for therapy.  

No separate analysis of homeless 
participants is provided in the published 
paper. Analyses were repeated on the 
homeless participants only using 
Generalised Estimating Equations as 
described in the original manuscript. 
Data were provided by the study 
authors and the analysis was 
performed by the review authors. 
Models were fit to analyse the overage 
intervention effect over time.  
 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 
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Homeless definition: 
“homeless” as a variable – 
not otherwise defined 
 
Inclusion/exclusion: HIV 
positive participants with a 
history of alcohol 
problems (current or 
lifetime history of alcohol 
abuse or dependence – 
CAGE questionnaire or 
study clinician diagnosis). 
Participants also needed 
to be taking antiretroviral 
medication. 

intervention, 5 received 
no intervention (could 
not be contacted). 
Homeless proportions of 
these numbers not 
available.  
 
10 in total lost to follow-
up (3 control, 7 
intervention). Proportion 
of these who were 
homeless not stated.  
 

 

- Individualised HIV 
counselling – ways to 
tailor medication use to 
specific circumstances. 

 
C: Standard care. At study 
period this included verbal or 
written instructions regarding 
antiretroviral treatment and 
adherence strategies.   

3 month follow-up visit 
at medical centre: 15-
30 minutes.  
 
At follow-up visits all 4 
components of the 
intervention were 
reassessed and 
reinforced.  

Adherence to Antiretroviral 
treatment: No significant improvement 
with intervention after controlling for 
baseline adherence (p=0.55) 
 
 

CD4 count: No significant change in 
CD4 count with the intervention after 
adjusting for baseline CD4 count 
(p=0.31) 
 
HIV1-RNA: No significant reduction in 
viral load seen with intervention after 
adjusting for baseline laboratory 
estimates. (p=0.23) 

Low: Objective assessment of 
outcomes and adjustment for 
baseline variables 

Savage 
2014 
 
Randomised 
pilot/ 
feasibility 
study 

Sample: I: 6, C: 3 
 
Sex: Not specified 
 
Age: Not specified 
 
Condition: Type 2 
diabetes mellitus 
 
Homeless definition: 
Those living without 
adequate shelter or in 
temporary 
accommodation. 

Convenience sample 
recruited from a 
homeless clinic. Unclear 
how those with type 2 
diabetes were identified. 
9 identified in total for 
participation in feasibility 
study.  

I: Nursing case-management 
with diabetes self-management. 
Education sessions delivered 
alongside nursing case-
management (6 sessions total). 
 
C: No intervention  

6 sessions over 12 
weeks. Each 45 
minutes long.  

Chronic disease self-
management 
approach based on 
self-efficacy theory.  

Self-efficacy: paper states 
“participants who attended the 
intervention had higher scores on some 
outcome variables, most notable in 
cognitive symptom management, which 
improved from a pre-intervention score 
of 1.3/5 to a post-intervention score of 
2.75”. Participants in comparison stated 
to have “similar scores” at baseline and 
12 week follow-up. 

High: Randomisation not 
clear. Incomplete outcome 
reporting. No assessment of 
baseline imbalances. Small 
sample size, incomplete 
recruitment.  

Tsai 2013, 
Tsai 2013, 
Grelotti 
2016 
 
RCT 
 
 
 

Sample: I: 66, C: 71 
 
Sex: I: 91% male, C: 89% 
male 
 
Age: I: 44 (37-53), C: 42 
(37-49) 
 
Condition: HIV 
 
Homeless definition: 
“Homeless or marginally 
housed”. Not further 
defined 
 
Inclusion/exclusion: HIV 
positive, depression 
(DSM-IV). Excluded if self-
report of alternative 

Participants identified 
from homeless shelters, 
free-lunch programmes, 
low-income single-room 
occupancy hotels, public 
HIV clinics and social 
service agencies.  
 
Block randomisation.  
 
1555 screened. 647 
potentially eligible. Of 
these 190 met DSM-IV 
criteria for depression. 

I: Psychiatric evaluation and 
prescription of fluoxetine. 
Directly observed therapy for 24 
weeks. Psychiatric interview 
was carried out weekly. 25 
dollar reimbursement given per 
week for all doses.  
 
C: Advised of diagnosis of 
depression and advised to seek 
treatment at a public mental 
health clinic specialising in care 
of HIV positive persons. 25 
dollar incentive for attending 
study site weekly for data 
collection.  

Weekly dispensing 
and incentive. Weekly 
psychiatric evaluation.  
 
Follow-up 6 months.  

None stated Adherence to antiretroviral therapy: 
Mixed-model analysis showed no 
statistically significant effects of the 
intervention on antiretroviral therapy 
update (adjusted OR 1.18 (95% CI 
(0.83 to 1.68)). Percentage of 
antiretroviral adherence was similar in 
intervention and comparator groups. 

Moderate: Low risk from study 
design however unannounced 
pill-counts on a monthly basis 
may not be a robust method of 
assessing compliance with 
treatment.  

HIV-1 viral load: No statistically 
significant difference in viral 
suppression between intervention and 
comparator group (adjusted OR 1.04 
(95% CI 0.97 to 1.12). 

Low: Good methodological 
rigour across study (Additional 
file 4) and objective 
measurement of outcome 

Depression: Improved mood in both 
study arms. Statiscially significant 
treatment effect observed using with 
Ham-D and BDI-II scores to assess 
depression. 

Low: Good methodological 
rigour across study (Additional 
file 4). Assessed as primary 
outcome with analysis 
designed around this. Two 
measured used and compared 
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psychiatric diagnosis. as sensitivity analysis.  

Tulsky 2000 
 
RCT 

Sample: I1: 43, I2: 37, C: 
38 
 
Sex: 89% male 
 
Age: Median 37 
 
Condition:  Latent TB 
 
Homeless definition: 
Either “literally homeless”, 
staying in emergency 
shelter, street, car, or 
other shelter not designed 
for sleeping, or “maginally 
housed”, staying in low-
cost temporary 
accommodation. 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
Eligibility was positive 
TST and no TB follow-up 
in previous 6 months. 
 
2158 screened. 618 
positive TST. 89 refused 
randomisation. 199 
ineligible as did not 
return or rsults, HIV 
infection, recent 
screening with chest x-
ray or current isoniazid 
treatment. 330 
randomised and 
attended clinic. Of these 
121 prescribed isoniazid.  
 
3 stopped due to toxicity. 
118/121 analysed.  

I1: Monetary incentive: $5 at 
each twice weekly visit for 
directly observed isoniazid. If a 
dose missed, attempts to 
contact participant made by 
letter or telephone call. Any 
onward referrals were made by 
TB clinic, not research 
assistants following up patients.  
I2: Peer health adviser: Adviser 
provided and observed isoniazid 
twice weekly. Adviser 
accompanied participant for 
monthly refill appointments.  If 
appointments missed, adviser 
spent an allotted amount of time 
looking for the participant.  
 
C: Usual care: routine TB clinic 
care. Given 1 month supply of 
treatment and monthly drop in 
follow-up scheduled. Adherence 
monitored by TB charts. For 
non-attendance, standard 
follow-up or 3 letters or 
telephone calls. Treatment not 
directly observed.  Protocol 
change during study due to low 
initial clinic attendance in usual 
care arm meant that the protocol 
was changed to offer all 
participants $5 at the initial visit.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described Completion of 6 months isoniazid 
therapy: Completion significantly 
higher in monetary incentive group 
(44%) than peer advisor (18%, p=0.01) 
and usual care (26%, p=0.04). No 
statistically significant difference 
between peer advisors and usual care. 
Multivariate analysis comparing 
monetary incentive to peer advisors 
and usual care considered together 
(i.e. single comparison group) showed 
monetary incentive arm significantly 
more likely to complete treatment 
(Adjusted OR 2.57 (95% CI 1.11 to 
5.94)). 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention.  
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Tulsky 2004 
 
RCT 

Sample: I: 72, C: 69 
 
Sex: 85% male 
 
Age: Median 41 (21-79) 
 
LTC: Latent TB 
Condition Homeless 
definition: “true 
homeless”, street or 
shelter dwelling, or 
“marginally housed”,  
staying in low-cost 
temporary 
accommodation 
 
Inclusion/exclusion: 
Positive TST without 
active TB and with no TB 
follow-up or prevention in 
previous 6 months 

Recruitment from 
emergency shelters, free 
meal lines and low cost 
residential hostels. 
Participants were 
interviewed and 
screened with a 
tuberculin skin testing 
(TST) using Mantoux 
method.  
 
2570 tested. 647 positive 
TST, 488 new or 
required further 
screening. 95% 
accepted referral. 353 
attended initial 
appointment. 212 of 
these were not 
randomised (190 not 
prescribed isoniazid, 6 
active TB, 16 refused). 
141 randomised. 
 
16 not prescibred 
isoniazid after diagnostic 
tests (4 cash, 12 non-
cash). 6 censored (3 
cash, 3 non-cash).  

I: Cash incentive: $5 payment 
for keeping twice weekly 
appointment for directly 
observed isoniazid therapy. 
Tracking included names and 
addresses of family, friends and 
case workers. Missed 
appointments were followed up 
by letters, telephone calls, and 
using tracking information, 
following a protocol specifying a 
number of outreach attempts.  
 
C: Non-cash incentive: A choice 
of fast-food or grocery coupons, 
phone cards or bus tokens with 
a value of $5 was offered from 
each kept appointment. 
Tracking and follow-up of 
missed appointment was 
identical to the cash incentive 
group.  

Twice weekly 
attendance at TB clinic 
over 6 months in all 
participants. 
Interventions were on 
top of this, with the 
same frequency and 
duration.  
 
6 month follow-up 

None described 
 
 
 
 
 

Completion of 6 months isoniazid 
therapy: Completion rates were 89% 
with monetary incentives and 81% with 
non-monetary incentives (no 
statistically significant difference, 
p=0.23) 

Moderate: 
Randomisation/allocation 
procedure not clear. Method of 
assessment of adherence to 
isoniazid differed between 
directly observed group and 
usual care (former directly 
observed, latter assessed by 
percentage pick up of 
prescriptions). If anything, 
however, this would lead to 
underestimation of the effect 
size of the intervention. 

Tyler 2014 
 
Randomised 
quasi-
experimental 

Sample: I: 46, C: 61 
(Hepatitis C positive 
subset only) 
 
Sex: 79% male 
 
Age: males 44 (7.1), 
females 45.3 (8.9) 
 
Condition: Hepatitis C 
 
Homeless definition: 
“homeless”. Not further 
defined.  
 
Inclusion/exclusion: 
Recruitment was to a 
vaccine study (Hep A/B). 
Data presented here 

Recruitment view flyers 
in homeless shelters 
within the study area.  

I: Case management in the 
context of a hepatitis A/B 
vaccination programme. Three 
40 minute group sessions 
delivered by study nurse with 
education on hepatitis A, B, C 
and HIV diagnosis, prevention 
and transmission. Self-
management training. Case 
management focusing on self-
esteem, social, behavioural and 
communication skills. 
Behavioural education around 
blood-borne virus risk. Also 
included participant needs 
assessment and onward referral 
to address medical, mental 
health, food, shelter and 
transportation needs.  

Total of 3 group 
session across study 
period in intervention 
group. Time-frame not 
specifically stated.  
 
Outcomes assessed 6 
months post-
intervention 

Based on the 
Comprehensive Health 
Seeking and Coping 
Paradign (CHSCP) 

Hepatitis C knowledge: Measured 
using a modification of an 18 item tool 
initially developed for tuberculosis. 
Greater improvement in the nurse 
case-managed group than the standard 
intervention in the hepatitis C positive 
subset. Statistical analysis of the 
significance of the difference between 
intervention and control groups not 
performed for the hepatitis C positive 
subset. 

High: Randomisation was 
carried out according to a 
protocol to assess the vaccine 
efficacy, not that of the case-
management/education 
intervention. Futhermore, 
while data on the hepatitis C 
positive subset are presented, 
the study design and analysis 
was not focused on a 
comparison of intervention 
and control intervention in this 
subset of participants. As such 
baseline imbalances and 
sequence of allocation could 
introduce bias for the outcome 
of hepatitis C knowledge.  
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pertain to hepatitis C 
positive subset 

 
C: Single brief 20 minute 
presentation around hepatitis A, 
B, C and HIV at baseline visit of 
vaccination programme.  
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Characterisation of Interventions by the Effective Practice and Organisation of Care (EPOC) Taxonomy  

Study How care is delivered Where care is delivered Who and delivers care Coordination of care Finance 
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Cianarello 
2006 

Individual   Took place 
in 
transitional 
housing 
facility 

Services 
delivered 
at 
transitional 
housing 
facilities 

  Health 
education a 
component of 
intervention 

   Liaising 
with social 
work 

 Diagnostic 
studies and 
medical 
referral 
carried out 

  Multidisciplinary 
model of 
service 
provision 

 

Hewett 
2016 

Individual Liaising 
between 
inpatient 
and 
community 
services 

    GPs 
delivering 
ward-
based 
care. 
Homeless-
specific 
nurses 

 Specialised 
“pathway” 
team 

Focus of 
the 
intervention 

 “Pathway” 
meeting 
with further 
liaising with 
community 
services 

Focus of 
the 
intervention 

 Liaising 
between 
inpatient 
and 
community 
services. 
Needs 
assessment 

“pathway” 
and ward 
inpatient 
teams 

MDT meeting 
key part of 
intervention 

 

Nyamathi 
2006, 
Nyamathi 
2007, 
Schumann 
2007, and 
Nyamathi 
2008 

Group   Tracking of 
non-
attenders 

 Escorted to 
appointments 

 Education 
and self-
management 
focus of the 
case-
management 
sessions 

  Focus of 
intervention, 
given in 
addition to 
DOT for 
latent TV 

  In context of 
DOT 

   Incentive 
to both 
groups 
when 
taking 
DOT. 

O’Toole 
2014 

Individual  Clinic 
orientation 
arm and 
combined 
arm. 

Both arms  Clinic 
orientation 
arm and 
combined 
arm. 

 Health 
promotion 
within 
personal 
health 
assessment 
arm and 
combined 
arm. 

  Personal 
health 
assessment 
and 
combined 
arm 

  Personal 
health 
assessment 
and 
combined 
arm 

    

Pilote 1996 Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Samet 
2005 

Individual   Home visit 
at 3 weeks 
to reinforce 
intervention 

   Motivational 
interviewing 
for behaviour 
change and 
adherence 
support 

     Tailored 
support for 
antiretroviral 
treatment.  

    

Savage 
2014 

Individual       Educational 
intervention  

          

Tsai 2013, 
Tsai 2013, 
Gerlotti 
2014 

Individual          Psychiatric 
evaluation 
and initiation 
of therapy 

  Treatment of 
comorbid 
depression 

   Monetary 
incentive 
for 
treatment 

Tulsky 
2000 

Individual  Peer 
health 
advisor 
arm only 

  Bus tokens to 
all groups 

  Peer health 
advisors 
recruited 
and trained 
(not HCPs) 

        Monetary 
incentive 
arm only 

Tulsky Individual     Bus tokens to            Both 
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2004 all groups study 
arms 

Tyler 2014 Group       Health 
promotion 
and 
transmission 
prevention 
education 

  Case 
management 
on top of 
vaccination 
programme 

Onward 
referral for 
medical or 
social 
needs 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-6 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  

6 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

7 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  
7 

Additional 
file 1 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  

7-8 

Additional 
file 1 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  

Additional 
file 1 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  
8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

8 

Additional 
file 5 

Page 63 of 65

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 10, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020161 on 7 April 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  

8 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 

(e.g., I
2
) for each meta-analysis.  

10 

 

Page 1 of 2  

Section/topic  # Checklist item  
Reported 
on page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  

8 

Additional 
file 4 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 

indicating which were pre-specified.  
n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 
at each stage, ideally with a flow diagram.  

Figure 1,  

Page 11 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 
and provide the citations.  

11,12 

Table 1 
(page 13) 

Additional 
file 4 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Table 2 
(page 15) 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

18-23 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  n/a (figure 2 
summarises 
narrative 
synthesis) 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Figure 2,  

Additional 
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file 4,  

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).   

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  

24 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

25 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  28 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  

29 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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