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Abstract

Objective: eHealth interventions are being developed to meet the needs of diverse populations. Despite these advance-

ments, little is known about how these interventions are used to improve the health of persons experiencing homelessness.

The aim of this systematic review was to examine the feasibility, effectiveness, and experience of eHealth interventions for

the homeless population.

Methods: Following PRISMA guidelines, a systematic search of PsycINFO, PubMed, Web of Science, and Google Scholar was

conducted along with forward and backward citation searching to identify relevant articles.

Results: Eight articles met eligibility criteria. All articles were pilot or feasibility studies that used modalities, including

short message service, mobile apps, computers, email, and websites, to deliver the interventions. The accessibility, flex-

ibility, and convenience of the interventions were valued by participants. However, phone retention, limited adaptability, a

high level of human involvement, and preference for in-person communication may pose future implementation

challenges.

Conclusions: eHealth interventions are promising digital tools that have the potential to improve access to care and service

delivery. eHealth interventions are feasible and usable for persons experiencing homelessness. These interventions may

have health benefits by augmenting existing services and if implementation challenges are addressed. Further evaluation of

the effectiveness of eHealth interventions is needed before widespread implementation. Those with lived experience should

also be engaged in developing and evaluating these interventions.
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Introduction

Persons experiencing homelessness have poorer physi-

cal and mental health than the general population.1

Rates of chronic medical conditions, infectious dis-

eases, mental illness, and substance use disorders are

each high among the homeless population.2–5 Barriers

to accessing healthcare are also common, leading to

high levels of unmet needs, delayed help-seeking, and

frequent use of emergency departments.6,7 When health

services are accessed, care is often oriented toward

addressing acute problems, as opposed to the manage-

ment of chronic medical conditions, health education,

or preventive care. Further, poor quality care and

discrimination are common, which can decrease the
likelihood that persons experiencing homelessness
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access treatment in the future and leave them with lim-
ited care options.8–10

Most persons experiencing homelessness have access
to technology, including mobile phones, computers,
and the internet. Although estimates vary between
studies,11 new research suggests that the digital divide
between people who are homeless and the general pop-
ulation is narrowing.12 Further, technology access is
consistent across the lifespan, with similar rates being
found among homeless youth, adults, and older
adults.12–16 Persons experiencing homelessness use
technology and the internet to stay connected with
family and friends, search for housing and employ-
ment, and contact employers and case workers.11,17–19

Further, persons experiencing homelessness are open
and willing to use technology for health-related pur-
poses.20,21 Health information on nutrition and
weight loss, mental health, management of chronic
medical conditions, smoking cessation, and problemat-
ic substance use delivered via technology and the inter-
net are the most frequently identified areas of need.22

As such, given the barriers that persons experiencing
homelessness can encounter when seeking and receiv-
ing healthcare, technology and the internet may be a
promising approach to addressing the health needs of
this population.

Electronic health (eHealth) initiatives refer to
health services and information delivered through the
internet and related technologies.23 Over the past two
decades, eHealth interventions have been widely devel-
oped and studied to understand their potential value in
improving the health of various populations, including
persons experiencing homelessness. Given that a range
of factors can contribute to the success or failure of
eHealth interventions,24 it is important to understand
the feasibility, effectiveness, and experience of these
interventions for people who do not have a home.
However, to our knowledge, no review of eHealth
interventions for this population has been conducted.
Accordingly, we conducted a systematic review to
examine the feasibility, effectiveness, and experience
of eHealth interventions for persons experiencing
homelessness.

Methods

Search strategy

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.25 See Supplementary File 1. We conducted
an electronic search of four databases: PsycINFO
(1926–2019), PubMed (1971–2019), Web of Science
(1969–2019), and Google Scholar (1915–2019). The
database searches were completed in December 2019.

Search terms included (homeless* OR shelter* OR

unsheltered OR rough sleeper* OR street* OR run-

away) AND (internet* OR online OR technology OR

digital OR phone* OR smartphone). Seven keywords

(homeless, shelter, street, internet, online, technology,

and digital) were used to search Google Scholar gener-

ating 9,060 records. Results were sorted by relevance

and reviewed until 200 consecutive records did not

yield any potentially eligible articles—a strategy used

frequently in other reviews.26,27 Additional studies were

identified by manually searching personal records and

bibliographies of relevant articles through backward

and forward citation searching.
Studies were eligible for inclusion if they were

original research, written in English, published in a

peer-reviewed journal, and examined the use of an

eHealth intervention among persons experiencing

homelessness. For the purpose of this review, eHealth

was defined as any health intervention that is delivered

using technology and the internet.28 Homelessness was

defined as any person who is staying in an emergency

shelter, outdoors, in an abandoned building, or tempo-

rarily with friends and family without paying rent. No

eligibility restrictions were placed on study design, date

of publication, homeless subgroup, or type of interven-

tion as all were necessary to adequately assess the goals

of the review. However, studies were excluded if the

intervention did not have a web-based component

(requiring internet access to deliver or use the interven-

tion) or the sample included participants who were not

homeless.

Data screening and extraction

Two reviewers (AP and SGR) independently reviewed

the titles and abstracts of all articles and the full texts

of eligible articles. If it was unclear whether or not a

study met the eligibility criteria, its authors were con-

tacted to retrieve additional information. A structured

data extraction tool was developed using the

CONSORT-EHEALTH checklist and piloted on 2

randomly selected articles.29 A finalized version of the

tool was used by two reviewers (AP and SGR) to

extract data from included studies. See

Supplementary File 2 for a list of extracted variables

and their descriptions. Study quality was assessed inde-

pendently by the two reviewers using checklists from

the Joanna Briggs Institute.30 Findings were compared

in regular meetings with the research team and any

discrepancies were resolved by a third member of the

research team (NK). Inter-rater agreement was excel-

lent (94%) for article eligibility and good (88%) for

quality assessment.
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Results

Study selection

The database searches yielded 7,822 articles with one

additional article identified through backward and for-

ward citation searching. After removing duplicates,

7,026 titles and abstracts were screened and the full-

text of 84 articles were reviewed for inclusion. Of

them, 76 articles were excluded for the following rea-

sons: no intervention (n¼ 51), not original research

(n¼ 7), not published in a peer-reviewed journal

(n¼ 1), ineligible sample in that participants were not

experiencing homelessness (n¼ 6), no health interven-

tion (n¼ 6), and no web-based component (n¼ 5). A

total of 8 articles were included in this systematic

review. The study selection process is outlined in

Figure 1.

Study characteristics

Study characteristics are presented in Table 1. Studies

were conducted in the United States (n¼ 7) and the

United Kingdom (n¼ 1) and published between 2012

and 2019. Samples included homeless youth aged 9–25

years (n¼ 4), homeless veterans (n¼ 2), and homeless

single adults (n¼ 2). Sample sizes ranged from 6 to 149,

with most participants recruited from homeless shelters

(n¼ 4) or health care clinics (n¼ 3). Studies had pri-

marily qualitative (n¼ 4) or quasi-experimental designs

(n¼ 3); there was only one randomized-controlled trial

(RCT). Qualitative studies examined the feasibility,

acceptability, and usability of electronic case manage-

ment, web-based personal health records, computer-

assisted substance use treatment, and a mobile app to

help homeless youth access resources. Quasi-

experimental and RCT studies evaluated the effects of

mobile apps and short message service (SMS) text mes-

saging interventions on primary outcomes of smoking

abstinence, appointment attendance, and treatment

adherence. Secondary outcomes included mental

health symptoms, treatment adherence and engage-

ment, appointment attendance, emergency department

visits, hospitalizations, and cost-effectiveness. Length

of follow-up in the studies ranged from one to six

months.

Appraisal of study quality

Critical appraisal of individual studies are shown in

Supplementary File 3. No study met all the
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Figure 1. Flow diagram outlining the selection process for studies included in this review.
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methodological criteria needed to be considered high

quality. The RCT had the highest quality assessment

rating (62%).31 It was unclear who was blinded to

treatment assignment and if reliability was assessed.

The reasons for loss to follow-up were also not

reported. The quasi-experimental studies had moderate

quality assessment scores (44%–56%).32–34 Common

problems included absence of a control group, no
information about loss to follow-up, and attrition

and co-intervention bias. It was also unclear if studies

had adequate power or evaluated reliability. Because

the qualitative studies assessed feasibility, they did

not fulfill all the requirements of qualitative research

resulting in low quality assessment scores (20%–

30%).35–38 Authors did not state their philosophical

and methodological stance or discuss their positionality

in the research process. One study did not report ethics

approval and another did not include adequate quotes

to highlight participants’ experiences.

Intervention characteristics and outcomes

Intervention details are outlined in Table 2. Seven stud-

ies used mobile phones and two used computers as

platforms to deliver eHealth interventions. Two studies

delivered SMS texting interventions, three were mobile

app interventions, and three were interventions that

leveraged email, social networking sites, and web por-

tals. Six studies provided participants with devices and

six had interventions with 2-way communication capa-

bilities. Five studies had co-interventions that involved

mental health coaching and assessments, assistance

with using devices, counselling, nicotine replacement
therapy (NRT), and medication for smoking cessation.

A high level of human involvement was needed for the

co-interventions, as well as on the back-end when

designing and delivering eHealth interventions to

study participants. Intervention length ranged from

four to twelve weeks.

SMS texting interventions

Study results are highlighted in Table 3.

SmokefreeTXT and Texting Intervention for Linkage

and Engagement were two SMS texting interventions
piloted on small samples.31,34 In an RCT of

SmokefreeTXT, participants were sent one to five

automated texts with tips on quitting smoking and 2-

way texts offering supportive comments and mood

check-ins.31 Counselling on tobacco addiction and

NRT were also provided alongside the texting interven-

tion. This study did not find significant differences in

smoking abstinence or attendance (at study visits and

counselling sessions) between participants receiving

SmokefreeTXT and those in the control arm.31 The

Texting Intervention for Linkage and Engagement

sent 1-way text reminders five days and two days

before their outpatient appointments.34 The texting

intervention was associated with reduced appointment

cancellations and emergency department visits, with

smaller effects for appointment no-shows and

hospitalizations.34

Smoking cessation mobile apps

Stepping Stone and Mobile CM were also mobile inter-

ventions evaluated using a single group quasi-

experimental design.32,33 Mobile CM was a mobile

app that allowed users who were enrolled in a smoking

cessation intervention to video record themselves taking

a carbon monoxide reading and they would upload it to

a website that was only accessible to the research

team.32 Mobile CM was used in addition to counselling

on smoking cessation, NRT, and medication. In this

study, half of the sample had quit smoking by the end
of treatment (four weeks) and quit rates remained rela-

tively stable at 3- and 6-month follow-ups.32 Stepping

Stone was comprised of three mental health apps con-

taining a daily survey and tips on coping skills, mind-

fulness audio recordings, and a sleep tracker.33

Participants were also given access to remote coaching

sessions by phone or text as a co-intervention. No sig-

nificant changes were found in depressive, trauma, or

emotion dysregulation symptoms over time.33

Other platforms

The other four studies examined the feasibility and

experience of eHealth interventions for persons

experiencing homelessness using qualitative and

survey methods. YTH StreetConnect was a mobile

app that provided its users with weekly tips, a discus-

sion forum to share experiences, emergency hotlines,

and a list of resources in the community with their

location and contact information.38 Service providers

could also refer users to services through the app.

Healthshack was a portable personal health record

that stored information gathered during intake assess-

ments with a nurse. Users could share their personal

health record with others, store documents securely,
and access links to community resources.36 Breaking

Free Online (BFO) was a secure, online substance use

treatment that incorporated 20 psychosocial strategies;

however, intervention details were limited.37 Electronic

case management (ECM) provided sessions through

email, text message, social networking sites, and

phone calls. Trained graduate students delivered the

intervention and incorporated case management com-

ponents into the sessions, such as check-ins, assess-

ments, goal development, and problem-solving.35
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d
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n
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a
b
st
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b
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fe
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sa
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re
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e
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ra
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p
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d
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p
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d
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b
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fo
r

in
te
ra
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ch
u
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et
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p
o
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57
%

o
f
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rt
ic
ip
a
n
ts
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m
p
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co
a
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g
se
ss
io
n
s,
a
n
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t
a
n
a
ve
ra
g
e
o
f
15

te
xt

m
es
sa
g
es

d
u
ri
n
g
th
e

m
o
n
th
.
52
%

w
er
e
ve
ry
/

ex
tr
em

el
y
sa
ti
sf
ie
d
w
it
h
th
e

in
te
rv
en
ti
o
n
,
w
it
h
43
%

fi
n
d
in
g
it
h
el
p
fu
l.
64
%

p
re
-

fe
rr
ed

th
e
d
a
il
y
ti
p
s
fe
a
tu
re
,

a
n
d
th
e
m
ed
it
a
ti
o
n
a
n
d

sl
ee
p
in
g
a
p
p
s
w
er
e
le
ss

p
o
p
u
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r.

N
o
si
g
n
if
ic
a
n
t
d
if
fe
re
n
ce
s

w
er
e
fo
u
n
d
a
cr
o
ss

d
ep
re
ss
io
n
(d
¼
0.
27
),

P
TS
D
(d
¼
0.
17
),
a
n
d

em
o
ti
o
n
re
g
u
la
ti
o
n

(d
¼
0.
10
).

M
o
st
p
a
rt
ic
ip
a
n
ts
h
a
d

a
cc
es
s
to

ce
ll
u
la
r

(5
7%

)
a
n
d
W
i-
Fi

(6
0%

)
b
ef
o
re

th
e

st
u
d
y
a
n
d
m
o
re

th
a
n

h
a
lf
(6
0%

-6
3%

)

te
xt
ed

a
n
d
em

a
il
ed

m
u
lt
ip
le

ti
m
es

a
d
ay
.

71
%

h
a
d
th
ei
r
o
w
n

p
h
o
n
es

b
ef
o
re

th
e

st
u
d
y.
11
%

o
f
p
h
o
n
es

w
er
e
re
p
la
ce
d
a
n
d

6%
o
f
p
h
o
n
es

w
er
e

st
o
le
n
d
u
ri
n
g
th
e

st
u
d
y.
M
o
st
p
a
rt
ic
i-

p
a
n
ts
d
id

n
o
t
ex
ce
ed

th
ei
r
5G

B
m
o
n
th
ly

d
a
ta

p
la
n
.

M
cI
n
n
es

et
a
l.
3
4

Q
E

1/
21

(4
.8
%
)

C
h
a
rt
re
vi
ew

a
n
d

q
u
a
li
ta
ti
ve

in
te
rv
ie
w
s

Th
e
te
xt
in
g
in
te
rv
en
ti
o
n
w
a
s

a
ss
o
ci
a
te
d
w
it
h
a
30
%

d
ec
re
a
se

in
ca
n
ce
ll
ed

a
p
p
o
in
tm

en
ts
a
n
d
a
19
%

d
ec
re
a
se

in
n
o
-s
h
o
w
s.

Th
er
e
w
a
s
a
ls
o
a
re
d
u
ct
io
n

in
E
D
vi
si
ts
(p
¼
.0
1)
,

a
n
d
a
re
d
u
ct
io
n
in

h
o
s-

p
it
a
li
za
ti
o
n
s
fr
o
m

3
to

0.

Th
e
te
xt
in
g
in
te
rv
en
ti
o
n

Pa
rt
ic
ip
a
n
ts
d
id

n
o
t

h
a
ve

p
ri
va
cy

co
n
-

ce
rn
s
a
s
th
e
te
xt
s
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id

n
o
t
co
n
ta
in

se
n
si
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ve
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fo
rm

a
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o
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.
Th
ey
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o
n
ti
n
u
ed

)
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p
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b
ec
a
u
se

it
h
el
p
ed

th
em

re
m
em

b
er

a
p
p
o
in
tm

en
ts
.
Th
ey

fo
u
n
d
it
ea
sy

to
u
se

a
n
d
w
er
e
sa
ti
sf
ie
d

w
it
h
th
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b
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b
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ra
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w
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w
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n
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d
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b
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p
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l.
3
5

Q
U
A
L

6/
48

(1
2.
5%

)
S
el
f-
re
p
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n
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a
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b
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b
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ra
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%
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b
u
t
te
xt
in
g

in
cr
ea
se
d
fr
o
m

9%
to
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p
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b
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b
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p
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b
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b
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ra
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n
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p
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b
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d
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b
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d
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b
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b
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b
le

o
n

(c
o
n
ti
n
u
ed
)

8 DIGITAL HEALTH



Ta
bl
e
3.

Co
n
ti
n
u
ed
.

A
u
th
o
r

S
tu
d
y
d
es
ig
n

Lo
ss

to

fo
ll
o
w
-u
p
(%

)
M
et
h
o
d
s

M
a
in

fi
n
d
in
g
s

S
ec
o
n
d
a
ry

fi
n
d
in
g
s

O
th
er

fi
n
d
in
g
s

ic
o
n
s
to

m
a
ke

it
cl
ea
r
a
n
d

ea
sy

to
cl
ic
k
se
rv
ic
es
.

b
e
a
d
d
ed

to
th
e
a
p
p
to

h
el
p
yo
u
th

co
n
n
ec
t
a
n
d

sh
a
re

re
so
u
rc
es
.

a
n
y
g
iv
en

d
ay
.

H
o
w
ev
er
,
a
d
d
in
g
th
is

fe
a
tu
re

w
a
s
n
o
t

fe
a
si
b
le
.

N
ea
le

et
a
l.
3
7

Q
U
A
L

8/
30

(2
6.
7%

)
Q
u
a
li
ta
ti
ve

in
te
rv
ie
w
s

Pa
rt
ic
ip
a
n
ts
en
jo
ye
d
th
e

in
te
ra
ct
iv
e
fe
a
tu
re
s
o
f
th
e

in
te
rv
en
ti
o
n
a
n
d
it
s
u
sa
b
il
-

it
y.
Th
ey

a
ls
o
li
ke
d
th
e
fl
ex
-

ib
il
it
y
o
f
u
si
n
g
th
e

in
te
rv
en
ti
o
n
o
n
th
ei
r
o
w
n

ti
m
e
a
n
d
th
e
h
el
p
th
a
t
w
a
s

a
va
il
a
b
le

to
th
em

th
ro
u
g
h

p
ro
g
ra
m

m
en
to
rs
.

Pa
rt
ic
ip
a
n
ts
re
p
o
rt
ed

th
a
t

th
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ra
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u
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b
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ra
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b
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p
u
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r
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e
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S
o
m
e
p
a
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ic
ip
a
n
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d
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ke
d
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e
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o
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r
g
u
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g
th
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th
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u
g
h
th
e

p
ro
g
ra
m
.

D
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n
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l.
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6
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U
A
L
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14
9
(N
/A
)

S
el
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re
p
o
rt
a
ss
es
s-

m
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ts
a
n
d
q
u
a
li
-
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ie
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ip
a
n
ts
w
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e
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m
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a
b
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n
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p
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u
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b
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b
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tt
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r
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n
ts
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n
fi
d
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n
ce
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n
g

th
e
in
te
rv
en
ti
o
n
.

N
o
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:
N
R
:
n
o
t
re
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o
rt
ed
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N
/A
:
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o
t
a
p
p
li
ca
b
le
;
R
C
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ra
n
d
o
m
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ed
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n
tr
o
ll
ed
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ia
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Q
E
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u
as
i-
ex
p
er
im

en
ta
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U
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q
u
a
li
ta
ti
ve
;
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:
ca
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o
n
m
o
n
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id
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O
R
:
o
d
d
s
ra
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o
;
P
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D
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p
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st
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u
m
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c
st
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d
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o
rd
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g
en
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d
ep
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rt
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en
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N
R
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n
ic
o
ti
n
e
re
p
la
ce
m
en
t
th
er
a
p
y.
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Feasibility and experience of eHealth interventions

Seven studies explored the feasibility of eHealth inter-
ventions among persons experiencing homelessness.
Several studies cited mobile phone retention as a chal-
lenge due to phone theft, loss, and damage, or partic-
ipants not being able to pay for their monthly phone
plan,31–33 with only 40% of participants still having
their phone by the end of one study.31 Attrition rates
were variable (4%–37%)31–35,37 and attendance at
study or counselling sessions ranged from low to mod-
erate, with only 31–76% of participants in three studies
attending half or all of their sessions.31,33,35 Two stud-
ies found SMS texting interventions consisting of
appointment reminders and check-ins to be encourag-
ing, useful, easy to use, informative, and applicable to
their needs.31,34 However, participants also felt that the
text messages were impersonal, repetitive, unhelpful,
stigmatizing, and not applicable to the homeless popu-
lation.31 Some also expressed a preference for in-person
communication, as well as more interactive and flexible
SMS intervention features.31

Two studies assessed the feasibility of using mobile
apps to improve the mental health of youth experienc-
ing homelessness and help them to access services.33,38

Youth reported that they were satisfied with the mobile
apps, found them helpful and easy to use, and were
able to learn useful skills and contact resources in
their communities if needed.33,38 Youth spoke highly
about the daily tips feature incorporated into the
Stepping Stone mental health app,33 as well as the con-
tact information and map of local resources within the
YTH StreetConnect app.38 At the request of youth, a
community board was added to the YTH
StreetConnect app to help youth bond with each
other and share resources. Youth also stressed the
importance of providing mobile app users with infor-
mation on available community services.38

Three studies examined the feasibility of using com-
puter- and mobile-based interventions to deliver case
management, substance use treatment, and a portable
personal health record.35–37 Youth reported that they
found ECM convenient and accessible, and they appre-
ciated virtual check-ins with their case manager.35

Youth also preferred text messaging their case manag-
ers, as some felt that their case managers called at
inconvenient times during the day.35 Individuals who
had substance use problems reported that they found
BFO, the computer-assisted drug treatment program,
accessible, interactive, flexible, helpful, and easy to
use.37 They also spoke about the digital literacy skills
they gained from using the intervention. However,
BFO was located on a computer in an emergency shel-
ter, which was slow and often had technical prob-
lems.37 In the study examining the feasibility of

Healthshack, the portable health record, youth

viewed it positively and found it easy to use.36

Discussion

This systematic review examined the use of eHealth

interventions among persons experiencing homeless-

ness. Despite there being only eight studies in this

review and even fewer that measured intervention

effectiveness, leveraging eHealth technology to support

this population is promising and has the potential to

improve health service delivery and, in turn, the lives of

persons experiencing homelessness. However, although

eHealth interventions have been found to be effective

in prior studies with other populations,39,40 few conclu-

sions can be drawn about the effectiveness of these

interventions for persons experiencing homelessness,

as all studies were pilots or examined feasibility with

small samples and had low or moderate study quality

scores. Accordingly, before eHealth interventions are

scaled-up and disseminated widely, implementation

challenges must be addressed and more high quality

trials of eHealth interventions for persons experiencing

homelessness are needed.
All eHealth interventions were brief and many

included co-interventions. Given the complex health

needs of the homeless population, it is important to

be realistic with expectations and intentional in tar-

geted outcomes when designing and implementing

these interventions. eHealth interventions on their

own are unlikely to yield lasting improvements in

mental health or substance use when people are

experiencing homelessness and exposed to ongoing

danger. Moreover, it is important to be mindful of

the dose-response relationship and the possibility that

eHealth interventions need to be longer in duration and

greater in intensity to effect meaningful change. Yet, as

the intensity of care available through eHealth inter-

ventions may be limited, their utility may be highest as

an adjunct to other services.
Desiging eHealth interventions that match the needs

and wants of persons experiencing homelessness is crit-

ical. Continuity of care outcomes, which were exam-

ined in the Texting Intervention for Linkage and

Engagement study,34 may be particularly amenable to

eHealth interventions. For example, given the rates of

traumatic brain injury and cognitive impairment in the

homeless population,41,42 eHealth interventions that

offer compensatory strategies for helping people

remember appointments or access services may be par-

ticularly beneficial. Social connection and support may

be another key domain worth examining in eHealth

interventions that have a peer support component,

such as the one integrated into the YTH
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StreetConnect app at the request of youth who were
using it.38

Although questions related to effectiveness require
further examination, the evidence is clearer with regard
to the feasibility and usability of eHealth interventions
by persons experiencing homelessness. Persons
experiencing homelessness generally found eHealth
interventions to be convenient, informative, and acces-
sible.31,33–38 Satisfaction was high with SMS interven-
tions and a mental health mobile app.31,33,34

Interventions that had 2-way interactive features,
daily tips delivered through SMS or mobile apps, and
virtual check-ins with case managers were also compo-
nents that were valued by persons experiencing home-
lessness.31,33,35,37 In two studies, homeless youth and
veterans preferred to communicate by text message
because it was cheaper, and more convenient and flex-
ible.34,35 In contrast, another study found that people
preferred receiving smoking cessation support in-
person rather than by SMS.31 This is a particularly
noteworthy finding given that persons experiencing
homelessness are vulnerable to social isolation and
thus, may prefer to meet with service providers in
person.43 Accordingly, eHealth interventions may be
better suited to complement rather than replace
health and social services as service providers can
help persons experiencing homelessness build connec-
tions in their community in a way that cannot be rep-
licated by technology.

It is important that eHealth interventions are per-
sonalized for persons experiencing homelessness and
that they are involved in designing and implementing
them. In one study, the SMS intervention was per-
ceived to be repetitive and not relevant to the needs
of persons experiencing homelessness.31 Because this
intervention was not intended for persons experiencing
homelessness and not sufficiently adapted for this pop-
ulation, it resulted in stigmatizing text messages that
upset particpants.31 One of the studies included in
this review gathered user feedback from homeless
youth and service providers to improve the prototype
of the YTH StreetConnect app.38 The feedback was
used to add new features and resources to the app,
change the way information and symbols were dis-
played, and make it visually appealing.38 Actively
engaging people with lived experience in this process
is essential and their involvement on steering commit-
tees or research teams can lead to meaningful collabo-
ration and help ensure that eHealth interventions meet
the needs of persons experiencing homelessness.

Even though almost all studies provided participants
with devices, some had their own phones, computers,
and tablets prior to the studies, with ownership rates
ranging from 54% to 76% in two studies.31,33 These
rates are slightly higher than those found in a prior

systematic review with persons experiencing homeless-
ness.11 Phone retention may pose an implementation
challenge as 3 studies found that some participants
were not able to maintain their device throughout the
study period,31–33 with 1 study having to replace 11%
of phones.33 It may be beneficial for researchers of
eHealth interventions for this population to include
costs in their budget that allow them to provide
access to devices, internet, and phone and data plans.
Incentivising participants to keep their devices
throughout the study may also improve retention,31

but it is likely that some devices will have to be
replaced.

Similarly, services should provide persons experienc-
ing homelessness with prepaid phones and data plans
and safe storage of their devices if needed. Building
partnerships with telecommunication companies may
help services that are already under-resourced cover
these costs. In Canada, mental health organizations
have partnered with telecommunication companies in
the past to launch mental health initiatives.44,45 A sim-
ilar approach has been implemented in the United
States via government programs.11 Expanding these
initiatives to provide mobile phones and data plans to
persons experiencing homelessness may help increase
access to technology and address the barrier of device
loss. Moreover, recently, there has been a rapid shift
toward providing virtual care during the coronavirus
disease global pandemic.46 As these digital health inter-
ventions remain in place and become integrated into
routine care, differential access to technology and the
internet may become a critical barrier to receiving serv-
ices, further isolating and excluding persons experienc-
ing homelessness. Older adults and those who have
been incarcerated for long periods who are experienc-
ing homelessness may also not have the digital literacy
skills required to use eHealth interventions and engage
with services that are delivering virtual care, emphasiz-
ing the need for digital literacy training for this popu-
lation. Closing this digital divide should be a priority
for services and government agencies.

Another challenge to the feasibility of using eHealth
interventions with persons experiencing homelessness is
the high level of human involvement that is required to
deliver these services and their co-interventions.
Adding a digital navigator to the research or care
team has been discussed in prior studies.47

Responsibilities of digital navigators would vary
depending on the needs of the setting or population
being served, but may involve choosing and evaluating
the quality of eHealth interventions (i.e., SMS, mobile
apps, computer programs), troubleshooting technical
or usability problems, identifying safety issues, and
encouraging user engagement and adherence.47

Similarly, designating a health professional to deliver

Polillo et al. 11



eHealth interventions and teach people how to use

them may be helpful in providing care to a greater

number of persons experiencing homelessness.

Limitations

This systematic review has several limitations. First,

given the heterogeneity of the eHealth interventions
included in this review, comparisons and conclusions

were limited. Nonetheless, the clearest finding is that

eHealth interventions are feasible for persons

experiencing homelessness, irrespective of intervention

type and platform. Second, because of our inclusion

criteria, eHealth technology that was not web-based

and studies that were not published or written in

English were excluded from this review. As such, our

review is at-risk of publication and language bias.

Third, feasibility studies received low quality assess-

ment ratings, as they were evaluated using criteria

meant for qualitative studies. Systematic reviews of
SMS interventions for other populations have also

encountered this challenge.48 As eHealth research con-

tinues to grow, this limitation highlights the need to

develop measures that can more accurately assess the

quality of eHealth studies. Fourth, because this area of

research is still in its infancy, all studies in this review

were either pilots or examined feasibility and had low

or moderate study quality scores. As such, we were not

able to assess the effectiveness of these interventions,

further limiting our findings and highlighting a need

for future research.

Future research

There is a critical need for more evidence on the effec-

tiveness of eHealth interventions for persons experienc-

ing homelessness. This issue is not limited to this

population, as the emergence of mobile apps designed

for commercial use has led to frequent efficacy claims

despite a lack of scientific backing.49–51 Accordingly,

eHealth interventions that have been found to be fea-

sible for persons experiencing homelessness should

consider further examination of their effectiveness.

This systematic review yielded few findings about per-

sons experiencing homelessness and their perspectives
on the data safety and privacy risks that may be asso-

ciated with eHealth interventions. Since prior studies

have found that persons experiencing homelessness

may mistrust service providers,52 it is worth exploring

if similar concerns extend to eHealth technologies in

future qualitative studies. Lastly, similar to findings

in this systematic review, a recent pilot study of an

SMS intervention was well-received by people living

in permanent supportive housing who were formerly

homeless.53 Given the increased stability that

permanent supportive housing yields in the lives of per-

sons with histories of homelessness, eHealth interven-

tions may be particularly suitable for this group and

warrant further examination.

Conclusions

eHealth interventions are promising digital tools that

have the potential to improve access to care and service

delivery. Overall, the findings from this systematic

review suggest that eHealth interventions are feasible

and acceptable for persons experiencing homelessness,

particularly when used as an adjunct to other services.

However, before these interventions are scaled-up,

implementation challenges must be addressed and

their effectiveness evaluated in more high quality

trials. Further, co-designing eHealth interventions

with persons experiencing homelessness can be a way

to ensure that these interventions are adapted and

developed to meet the needs of this population.

Acknowledgements: This study does not have any

acknowledgements.

Contributorship: Alexia Polillo was responsible for conceptu-

alizing the study, collecting literature, conducting reliability

checks, analyzing and interpreting data, writing the first draft

of the article, and accepting final revisions. Sophia Gran-

Ruaz helped collect literature, conduct reliability checks, ana-

lyze data, and write and edit the article. John Sylvestre helped

interpret data and write and edit the article. Nick Kerman

helped conduct reliability checks, analyze and interpret data,

and write and edit the article.

Declaration of conflicting interests: The author(s) declared

no potential conflicts of interest with respect to the research,

authorship, and/or publication of this article.

Ethical approval: Institutional review board approval was

not required as this article was a systematic review of the

literature and not original research.

Funding: The author(s) received no financial support for the

research, authorship, and/or publication of this article.

Guarantor: Alexia Polillo.

ORCID iDs: Alexia Polillo https://orcid.org/0000-0003-

0329-350X
Nick Kerman https://orcid.org/0000-0001-5219-0449

Peer review: Harmony Rhoades, University of Southern

California has reviewed this manuscript.

Supplemental material: Supplemental material for this arti-

cle is available online.

12 DIGITAL HEALTH

https://orcid.org/0000-0003-0329-350X
https://orcid.org/0000-0003-0329-350X
https://orcid.org/0000-0003-0329-350X
https://orcid.org/0000-0001-5219-0449
https://orcid.org/0000-0001-5219-0449


References

1. Fazel S, Geddes JR and Kushel M. The health of home-

less people in high-income countries: descriptive epidemi-

ology, health consequences, and clinical and policy

recommendations. Lancet 2014; 384: 1529–1540.
2. Beijer U, Wolf A and Fazel S. Prevalence of tuberculosis,

hepatitis C virus, and HIV in homeless people: a system-

atic review and meta-analysis. Lancet Infect Dis 2012; 12:

859–870.
3. Fazel S, Khosla V, Doll H, et al. The prevalence of

mental disorders among the homeless in western coun-

tries: systematic review and meta-regression analysis.

PLoS Med 2008; 5: e225.
4. Hwang SW, Aubry T, Palepu A, et al. The health and

housing in transition study: a longitudinal study of the

health of homeless and vulnerably housed adults in three

Canadian cities. Int J Public Health 2011; 56: 609–623.
5. Wright NMJ and Tompkins CNE. How can health serv-

ices effectively meet the health needs of homeless people?

Br J Gen Pract 2006; 56: 286–293.
6. Argintaru N, Chambers C, Gogosis E, et al. A cross-

sectional observational study of unmet health needs

among homeless and vulnerably housed adults in three

Canadian cities. BMC Public Health 2013; 13: 577.
7. Baggett TP, O’Connell JJ, Singer DE, et al. The unmet

health care needs of homeless adults: a national study.

Am J Public Health 2010; 100: 1326–1333.
8. Kerman N, Gran-Ruaz S, Lawrence M, et al. Perceptions

of service use among currently and formerly homeless

adults with mental health problems. Community Ment

Health J 2019; 55: 777–783.
9. Rae BE and Rees S. The perceptions of homeless people

regarding their healthcare needs and experiences of

receiving health care. J Adv Nurs 2015; 71: 2096–2107.
10. Skosireva A, O’Campo P, Zerger S, et al. Different faces

of discrimination: perceived discrimination among home-

less adults with mental illness in healthcare settings. BMC

Health Serv Res 2014; 14: 376.
11. McInnes DK, Li AE and Hogan TP. Opportunities for

engaging low-income, vulnerable populations in health

care: a systematic review of homeless persons’ access to

and use of information technologies. Am J Public Health

2013; 103: 11–24.
12. Rhoades H, Wenzel SL, Rice E, et al. No digital divide?

Technology use among homeless adults. J Soc Distress

Homeless 2017; 26: 73–77.
13. Jennings L, Lee N, Shore D, et al. U.S. minority home-

less youth’s access to and use of mobile phones: implica-

tions for mHealth intervention design. J Health Commun

2016; 21: 725–733.
14. Raven MC, Kaplan LM, Rosenberg M, et al. Mobile

phone, computer, and internet use among older homeless

adults: results from the HOPE HOME cohort study.

JMIR Mhealth Uhealth 2018; 6: e10049.
15. Rice E, Lee A and Taitt S. Cell phone use among home-

less youth: potential for new health interventions and

research. J Urban Health 2011; 88: 1175–1182.
16. VonHoltz LAH, Frasso R, Golinkoff JM, et al. Internet

and social media access among youth experiencing

homelessness: mixed-methods study. J Med Internet Res

2018; 20: e184.
17. Eyrich-Garg KM. Mobile phone technology: a new par-

adigm for the prevention, treatment, and research of the

non-sheltered “street” homeless? J Urban Health 2010;

87: 365–380.
18. Eyrich-Garg KM. Sheltered in cyberspace? Computer use

among the unsheltered ‘street’ homeless. Comput Human

Behav 2011; 27: 296–303.
19. Sala A and Mignone J. The benefits of information com-

munication technology use by the homeless: a narrative

synthesis review. J Soc Distress Homeless 2014; 23: 51–67.
20. Asgary R, Sckell B, Alcabes A, et al. Perceptions, atti-

tudes, and experience regarding mHealth among home-

less persons in New York City shelters. J Health Commun

2015; 20: 1473–1480.
21. McInnes DK, Fix GM, Solomon JL, et al. Preliminary

needs assessment of mobile technology use for healthcare

among homeless veterans. PeerJ 2015; 3: e1096.
22. Post LA, Vaca FE, Doran KM, et al. New media use by

patients who are homeless: the potential of mHealth to

build connectivity. J Med Internet Res 2013; 15: e195.
23. Eysenbach G. What is e-health? J Med Internet Res 2001;

3: E20–E20.

24. Granja C, Janssen W and Johansen MA. Factors deter-

mining the success and failure of eHealth interventions:

systematic review of the literature. J Med Internet Res

2018; 20: e10235.
25. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting

items for systematic reviews and meta-analyses: the

PRISMA statement. PLoS Med 2009; 6: e1000097.
26. Kidd SA, Davidson L and McKenzie K. Common fac-

tors in community mental health intervention: a scoping

review. Community Ment Health J 2017; 53: 627–637.
27. Kerman N, Gran-Ruaz S and LemM. Pet ownership and

homelessness: a scoping review. J Soc Distress Homeless

2019; 28: 106–114.
28. Boogerd EA, Arts T, Engelen LJ, et al. “What is

eHealth”: time for an update? JMIR Res Protoc 2015;

4: e29.
29. Eysenbach G. CONSORT-EHEALTH: improving and

standardizing evaluation reports of web-based and

mobile health interventions. J Med Internet Res 2011;

13: e126.
30. Aromataris E and Munn Z. Joanna Briggs Institute

reviewer’s manual, https://wiki.joannabriggs.org/dis

play/MANUAL/About+this+Manual (2017, accessed

March 14, 2020).
31. Baggett TP, McGlave C, Kruse GR, et al.

SmokefreeTXT for homeless smokers: pilot randomized

controlled trial. JMIR Mhealth Uhealth 2019; 7: e13162.
32. Carpenter VL, Hertzberg JS, Kirby AC, et al.

Multicomponent smoking cessation treatment including

mobile contingency management in homeless veterans. J

Clin Psychiatry 2015; 76: 959–964.
33. Schueller SM, Glover AC, Rufa AK, et al. A mobile

phone-based intervention to improve mental health

among homeless young adults: pilot feasibility trial.

JMIR Mhealth Uhealth 2019; 7: e12347.

Polillo et al. 13

https://wiki.joannabriggs.org/display/MANUAL/About+this+Manual
https://wiki.joannabriggs.org/display/MANUAL/About+this+Manual


34. McInnes DK, Petrakis BA, Gifford AL, et al. Retaining
homeless veterans in outpatient care: a pilot study of
mobile phone text message appointment reminders. Am
J Public Health 2014; 104: S588–S594.

35. Bender K, Schau N, Begun S, et al. Electronic case man-
agement with homeless youth. Eval Program Plann 2015;
50: 36–42.

36. Dang MT, Whitney KD, Virata MC, et al. A web-based
personal health information system for homeless youth
and young adults. Public Health Nurs 2012; 29: 313–319.

37. Neale J and Stevenson C. The use of computer-assisted
therapy by homeless drug users living in hostels: an
explorative qualitative study. Drugs 2014; 21: 80–87.

38. Sheoran B, Silva CL, Lykens JE, et al. YTH
StreetConnect: development and usability of a mobile
app for homeless and unstably housed youth. JMIR

Mhealth Uhealth 2016; 4: e82.
39. Elbert NJ, van Os-Medendorp H, van Renselaar W, et al.

Effectiveness and cost-effectiveness of eHealth interven-

tions in somatic diseases: a systematic review of system-
atic reviews and meta-analyses. J Med Internet Res 2014;
16: e110.

40. Firth J, Torous J, Nicholas J, et al. The efficacy of
smartphone-based mental health interventions for
depressive symptoms: a meta-analysis of randomized
controlled trials. World Psychiatry 2017; 16: 287–298.

41. Stubbs JL, Thornton AE, Sevick JM, et al. Traumatic
brain injury in homeless and marginally housed individ-
uals: a systematic review and meta-analysis. Lancet

Public Health 2020; 5: e19–e32.
42. Stergiopoulos V, Cusi A, Bekele T, et al. Neurocognitive

impairment in a large sample of homeless adults with
mental illness. Acta Psychiatr Scand 2015; 131: 256–268.

43. Kerman N and Sylvestre J. Surviving versus living life:
capabilities and service use among adults with mental
health problems and histories of homelessness. Health

Soc Care Community 2020; 28: 414–422.

44. Miller A. Mental health awareness campaign exposes

challenges in combatting stigma. Can Med Assoc J

2013; 185: E241.
45. Booth RG, Allen BN, Bray Jenkyn KM, et al. Youth

mental health services utilization rates after a large-

scale social media campaign: population-based inter-

rupted time-series analysis. JMIR Ment Health 2018;

5: e27.
46. Hollander JE and Carr BG. Virtually perfect?

Telemedicine for Covid-19. N Engl J Med 2020; 382:

1679–1681.
47. Wisniewski H and Torous J. Digital navigators to imple-

ment smartphone and digital tools in care. Acta Psychiatr

Scand 2020; 141: 350–355.
48. D’Arcey J, Collaton J, Kozloff N, et al. The use of text

messaging to improve clinical engagement for individuals

with psychosis: systematic review. JMIR Ment Health

2020; 7: e16993.
49. Henson P, David G, Albright K, et al. Deriving a prac-

tical framework for the evaluation of health apps. Lancet

Digital Health 2019; 1: e52–e54.
50. Torous J, Andersson G, Bertagnoli A, et al. Towards a

consensus around standards for smartphone apps and

digital mental health. World Psychiatry 2019; 18: 97–98.
51. Larsen ME, Huckvale K, Nicholas J, et al. Using science

to sell apps: evaluation of mental health app store quality

claims. NPJ Digit Med 2019; 2: 18.
52. Kryda AD and Compton MT. Mistrust of outreach

workers and lack of confidence in available services

among individuals who are chronically street homeless.

Community Ment Health J 2009; 45: 144–150.
53. Rhoades H, Wenzel S, Winetrobe H, et al. A text

messaging-based intervention to increase physical activity

among persons living in permanent supportive housing:

feasibility and acceptability findings from a pilot study.

Digit Health 2019; 5: 2055207619832438.

14 DIGITAL HEALTH


	table-fn1-2055207620987066
	table-fn2-2055207620987066
	table-fn3-2055207620987066

