
Opportunities for Engaging Low-Income, Vulnerable Populations in
Health Care: A Systematic Review of Homeless Persons’ Access to
and Use of Information Technologies

We systematically re-

viewed the health and so-

cial science literature on

access to and use of informa-

tion technologies by home-

less persons by searching 5

bibliographic databases. Ar-

ticles were included if they

were in English, represented

original research, appeared

in peer-reviewed publica-

tions, and addressed our re-

search questions.

Sixteen articles met our

inclusion criteria. We found

that mobile phone owner-

ship ranged from 44% to

62%; computer ownership,

from 24% to 40%; computer

access and use, from 47% to

55%; and Internet use, from

19% to 84%. Homeless per-

sons used technologies for

a range of purposes, some

ofwhichwerehealth related.

Many homeless persons

had access to information

technologies, suggesting

possible health benefits to

developing programs that

link homeless persons to

health care through mobile

phones and the Internet.
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THE HEALTH OF HOMELESS

persons is among the worst of any
vulnerable group. Homeless per-
sons experience high morbidity,
and age-adjusted death rates are 2
to 4 times as high as those of the
general US population.1Compared
with the general population,
emergency department use and
hospitalization rates are higher
and use of outpatient care is
lower2 among homeless persons,
adding to inefficiencies in resource
use.3---5 Those who are homeless
are also less likely to report having
a regular source of health care and
are more likely to have forgone
needed care.6 Despite their needs,
access to and use of appropriate
health care services by homeless
persons is challenging. Previous
studies have identified social and
psychological barriers to care, in-
cluding feeling suspicious of medi-
cal providers,7,8 feeling stigmatized
or unwelcome,9,10 and having
multiple competing needs such as
shelter and food,6 as well as sys-
temic barriers such as limited in-
surance coverage.11 Moreover, lack
of a permanent address and tradi-
tional communication infrastructure
(e.g., landline phones) can impede
the ability of homeless persons and
health care providers to communi-
cate consistently and reliably.

These challenges suggest a po-
tential role for information tech-
nologies to facilitate access to
health care and to improve disease
self-management in the homeless
population. Perhaps most notable,
the rapid proliferation of mobile

phones in the United States pres-

ents opportunities for health care

systems to improve communica-

tion with homeless persons and to

increase both their retention in

care and the continuity of care that

they receive. According to the Pew

Research Center, 85% of Ameri-

can adults own a mobile phone.12

A number of studies have shown

that mobile phone technologies

improve communication between

health care providers and tradi-

tionally vulnerable populations,

such as persons of lower socio-

economic status and those with

stigmatized health conditions.13---17

In light of these points, now may

be an opportune time to develop

and assess information technol-

ogy---based outreach efforts for

homeless populations in an effort

to improve retention in, and con-

tinuity of, health care.
As a first step toward this goal,

we conducted a systematic review

of the existing health and social

sciences literature. Our overarching

objective was to synthesize what is

known about access to and use of

information technologies in home-

less populations. Our review was

guided by 3 research questions:

1. What is the prevalence of ac-
cess to and use of information

technologies (Internet, mobile

phones, texting, etc.) by home-

less populations?
2. What are homeless persons’

purposes for using information

technologies?

3. What are the barriers to and
facilitators of access to and use
of information technologies by
homeless populations?

METHODS

Following the Preferred
Reporting Items for Systematic
Reviews and Meta-Analyses
checklist for reporting of sys-
tematic reviews and meta-
analyses,18,19 we began by
conducting structured keyword
searches of titles and abstracts across
a variety of databases representing
different academic disciplines. We
included Medline via PubMed for its
broad coverage of the health sci-
ences literature and consultedMeSH
term lists to identify terms relevant
to our searches. Similarly, we in-
cluded Sociological Abstracts and
PsycInfo because of their expansive
indexing of the social science and
psychological literature. Last, be-
cause of their specific focus on the
communication and information
sciences, we also included Commu-
nication Abstracts and Library and
Information Science Abstracts.
We identified a small number of
additional articles through consul-
tation with experts in homelessness
research at the time we began our
database search.

Recognizing that research in
this area is at an early stage, we
defined information technologies
quite broadly to encompass com-
puters and the Internet as well as
mobile phones, iPods, and appli-
cations (apps). The set of search
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terms that we used is shown in
Table 1. We also used an encom-
passing definition of what it means
to be homeless, ranging from be-
ing literally homeless (i.e., living on
the streets or in places unfit for
human habitation) to staying in
homeless shelters, transitional hous-
ing, or temporary accommodations
with family, friends, or acquaintances
(often referred to as being doubled
up).20,21 The search terms that we
used to represent the concept of
homeless are listed in Table 1.

All searches were conducted
between June 27 and July 12,
2012. We included sources in our
review if they met the following
inclusion criteria: (1) represented
original research, (2) appeared in
peer-reviewed publications, and
(3) addressed at least 1 of our 3
research questions. We did not
place any limitations on the age of
study participants or on date of
publication. We excluded articles
that were not written in the En-
glish language; we also excluded
dissertations and books as well as
articles that focused exclusively on
the use of information technolo-
gies among helping professionals,
such as clinicians and social
workers (Appendix 1, available as

a supplement to this article at
http://www.ajph.org, provides our
inclusion and exclusion criteria).

We obtained the full abstracts
for the publications included in
the search results from each bib-
liographic database, and 2 of us
(D. K. M. and A. E. L) applied the
inclusion and exclusion criteria to
identify a subsequent corpus of
publications for which we gath-
ered full-text content. The review
was done sequentially (by A. E. L.
and then by D. K. M.) without
blinding. D. K. M. and A. E. L. dis-
cussed disagreements regarding
whether abstracts should have full
article review until they achieved
consensus. We screened 871 ar-
ticle abstracts, 867 of which were
found in our database searches
and 4 of which were identified
from consulting with experts in
the field (Figure 1). Of the initial
871 abstracts, 847 were excluded
after abstract review, resulting
in a total of 24 publications. Two
of us (D. K. M. and A. E. L.) then
evaluated each article’s full text
to make a final determination of
whether it fulfilled the inclusion
and exclusion criteria. We found
16 articles that met the study
criteria, and, as a final step, 2 of

us (T. P. H. and D. K. M.) exam-
ined each article’s reference list
for any articles that had not been
retrieved in the database searches.
Four titles appeared to be poten-
tially relevant, but on review of
each article’s abstract we deter-
mined that none met the inclusion
criteria. Thus, the final number
of articles included in our review
was 16. (The results of each of the
5 individual database searches
are available in Appendix 2,
available as a supplement to this
article at http://www.ajph.org.)

One of us (A. E. L.) extracted
data for each full-text article and
entered them into an Excel
spreadsheet (Microsoft, Redmond,
WA) that included authors, publi-
cation date, journal, title, purpose,
methods, sample description and
size, definition of homelessness
used, results, limitations, and
funding source. Some articles
addressed more than 1 of our
research questions and thus ap-
pear in more than 1 of our results
tables. Studies were heteroge-
neous in populations, measures
(e.g., computer use in past 30 days
vs computer use ever), sampling
strategies, and methods (quantita-
tive vs qualitative).

We performed critical ap-
praisal of the quantitative studies
following the methodology de-
scribed by Young and Solomon22

for cross-sectional studies (all
quantitative studies in this review
were cross-sectional). They rec-
ommended 4 methodological
considerations:

1. Is the study sample clearly
defined?

2. How representative is the sam-
ple (e.g., is the response rate
sufficiently high)?

3. Are relevant exposures and po-
tential confounding factors and
outcomes accurately measured?

4. Are patients with a wide range
of disease severity included?

One of us (D. K. M.) conducted
the appraisal, and 2 of us (T. P. H.
and A. E. L.) examined the ap-
praisal findings. All 3 subse-
quently discussed discrepancies
and came to consensus on the final
appraisal findings. Because of the
paucity of research on homeless-
ness and technology use, the pur-
pose of the appraisal was not to
exclude studies from the review
but rather to inform our analysis,
conclusions, and recommenda-
tions by understanding the limita-
tions of the included studies. We
did not formally appraise the
qualitative studies because of
a lack of consensus in the litera-
ture on the methods and value of
such efforts.23,24 Institutional re-
view board approval was not
needed because we examined and
synthesized published data only.

RESULTS

The 16 articles included in our
study21,25---39 represent 12 differ-
ent studies because in 4 instances
2 articles reported data from the
same participants. The combined
sample size of the 12 studies was

TABLE 1—Search Terms Used When Querying Databases

No. Concept Query Executed

1 Homeless homeless* OR unstable housing OR unstably housed OR housing stability

OR supportive housing

2 Computers computer* OR computers (MeSH)

3 Technologies technolog* OR communication technolog* OR technology (MeSH)

4 Mobile technologies ipad OR handheld OR mobile computing OR smart phone* OR mobile phone*

OR iphone OR android OR app OR sms OR text messag* OR mobile technolog*

OR personal digital assistant* OR tablet computer*

5 Informatics Informatics

6 Internet Internet OR online

7 Mhealth m-health OR mhealth

8 Technology disparities digital divide

9 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8

10 Total 1 AND 9
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1082 homeless persons. The
sample sizes for individual studies
ranged from 7 to 265. Of the 12
studies, 7 used quantitative
methods and 5 used qualitative
methods. Our critical appraisal of
the 7 quantitative survey research
studies (representing 11 articles)
indicated that none met all 4
criteria for high-quality cross-sec-
tional studies as defined by Young
and Solomon.22 All had clearly
defined study samples (criterion 1)

in that they indicated who their
target was, yet none, from our
analysis, presented strong evi-
dence that their samples were
representative (criterion 2) of their
target population (e.g., homeless
adults, homeless adolescents),
largely because of the use of con-
venience samples, typically
recruited over a relatively brief
time period, from a single social
service agency caring for homeless
persons. For example, some

researchers recruited homeless
adolescents as they came to
a drop-in social service agency for
services,25 and others used snow-
ball sampling after identifying ini-
tial participants with the assistance
of a homeless services organiza-
tion.27,28 In addition, 2 stud-
ies21,35,37 did not demonstrate that
they had measured important ex-
posures and potential confound-
ing variables (criterion 3) such as
employment or education, and 2

studies21,33 did not present details
on the range of severity of home-
lessness represented by their
sample (criterion 4), as measured
by duration, chronicity, or fre-
quency of homelessness or by type
of shelter (e.g., doubled up, emer-
gency shelter, street).

Not surprisingly, the broader
technology search terms, including
“computer,” “technology,” and
“Internet,” yielded the most arti-
cles when combined with our
homeless search terms (Appendix
2). Our results highlight that more
recent advances in information
technology have thus far been in-
frequently studied with homeless
populations; for example, Medline
included only 8 articles related to
homeless persons and mobile
technologies. Some studies cov-
ered several technologies at once,
for example, mobile phone and
Internet use among homeless per-
sons, and most were limited to
a single city, typically in the United
States, although we found 1 study
conducted in Canada32 and 1
conducted in Scotland.26 Reflect-
ing our encompassing definition of
homelessness and corresponding
search terms, the studies that we
found included general homeless
populations as well as more tar-
geted populations, including
unsheltered (“street”) homeless
adults, homeless adult drug users,
and homeless adolescents.

Research Question 1: Access

and Use

Our first research question was
“What is the prevalence of access
to and use of information tech-
nologies (Internet, mobile phones,
texting, etc.) by homeless popula-
tions?” Nine articles, representing
6 studies conducted between
2006 and 2012, presented
data on access to and use of tech-
nologies by homeless persons
(Table 2).21,25,27,28,33,36---39 All relied

867 articles identified through 
database search terms 

4 articles identified through
consultation with experts 

871 articles screened on basis of title and abstract

24 full-text articles assessed for eligibility based on inclusion/exclusion criteria 

8 full-text articles excluded based on
inclusion/exclusion criteria 

16 articles met criteria for inclusion in synthesis

847 articles excluded based on
inclusion/exclusion criteria 

16 articles included in synthesis

Reference lists of 16 articles reviewed. No new articles identified that met
criteria.  

FIGURE 1—Flowchart representing the literature search strategy on homeless persons’ access to and use

of information technologies.
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on structured surveys to gauge
participants’ perceptions and use
of technologies. Sample sizes
ranged from 39 to 265 individ-
uals, and all of the studies were
limited to a single city.

Although steps were taken to
identify participants who met pre-
defined inclusion criteria (e.g., ado-
lescents, substance users, street
homeless persons), the samples
were nonetheless convenience
samples. For these reasons, the
question of whether the findings
reported here are representative of
the general homeless population
should be approached cautiously.
Mobile phone ownership and usage.

Three studies addressed mobile
phone use and ownership, report-
ing rates of mobile phone owner-
ship ranging from 44% to
62%.21,27,36 One study by Eyrich-
Garg27 found a 44% rate of mo-
bile phone ownership (including
direct ownership, long-term bor-
rowing, and renting) among a con-
venience sample of 100 unshel-
tered street homeless persons in
Philadelphia, Pennsylvania. The
sample was 73% male and 78%
African American, with a mean
age of 45 years. Additionally, 61%
of the mobile phone owners had
texted at least once, and 20% had
accessed the Internet at least once
on their mobile phones. Factors
associated with mobile phone
ownership were having obtained
a high school or general equiva-
lency diploma (P= .005) and
fewer lifetime years of homeless-
ness (P= .002). Use of texting was
associated with having experi-
enced more than 1 episode of
homelessness (P= .008).

Rice et al.36 reported a some-
what higher percentage (62%) of
mobile phone ownership among
169 homeless adolescents in Los
Angeles, California. The sample
was 66% male, 32% African
American, 27% White, 13%

Latino, and 28% mixed race or
other. Mean age was 20.9 years
(SD = 2.1). In this sample, 40%
owned a working phone and used
it every day, 15% owned a phone
but had no minutes at the time
of the interview, 7% shared
a phone with a friend, and 15%
did not own a mobile phone but
were able to borrow one from
a friend or associate. Addition-
ally, 62% of surveyed adoles-
cents reported using a mobile
phone at least once per day. Mo-
bile phone ownership was associ-
ated with not being heterosexual
(P= .01), older age (P= .02), and
living in a shelter or in temporary
housing versus living on the street
(P= .02). In a study of 39 homeless
and unstably housed adults inter-
viewed at free meals programs,
Stennett et al.21 found that 54%
owned a mobile phone.
Computer ownership and usage.

Two studies addressed computer
use and ownership.28,33 One
found that 47% of the homeless
persons in the sample had used
a computer in the past 30 days,
and the other reported that 55%
of its homeless sample had ever
used a computer.

Redpath et al.33 found a 24%
lifetime rate of computer owner-
ship in their study of 265 home-
less drug users from Long Beach,
California. Computer use was
considerably higher; however,
with 55% reporting they had used
a computer at some point in their
lives. Predictors of lifetime com-
puter use were having completed
high school (P< .001) and use of
amphetamines in the past 30 days
(P< .01), and factors negatively
associated with lifetime computer
use were older age (P< .01) and
use of marijuana in the past 30
days (P< .05).

Eyrich-Garg28 found that 47%
of 100 unsheltered homeless
adults in Philadelphia had used
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a computer in the past 30 days. In
that study, the most common lo-
cation used to access a computer
was a public library (87.2%), fol-
lowed by social service agencies
(27.7%), university libraries
(14.9%), coffee shops (6.4%),
churches (4.2%), friends’ homes
(2.1%), work (2.1%), and hotel
lobbies (2.1%). Furthermore,
19.1% reported using a mobile
phone to access the Internet. Fac-
tors associated with computer use
were younger age (P= .022),
having a high school diploma
or general equivalency diploma
(P= .005), not having slept exclu-
sively on the streets for the past
14 nights (P= .016), not consid-
ering oneself homeless (P= .008),
having fewer years of lifetime
homelessness (P= .038), and hav-
ing lower Addiction Severity Index
drug composite scores (P= .016).
Internet use. Six studies ad-

dressed Internet use among
homeless persons,21,25,33,37---39

indicating prevalence of Internet
use ranging from 19% to 84% of
the sample. Studies used different
measures of Internet use, ranging
from Internet use over a 7-day
period to over a 30-day period.

In a study of 265 homeless
drug users from Long Beach,
Redpath et al.33 found that 19%
of the sample reported accessing
the Internet in the prior 30 days.
Rice et al.38 found that among
201 homeless adolescents from
Hollywood, California, 84% used
the Internet once a week or more,
including 24% who used it more
than 1 hour a day and 27% who
used it almost every day. Of the
sample, 4% reported never using
the Internet. Additionally, the
most popular location for access-
ing the Internet among respon-
dents was a public library (50%),
followed by a youth service
agency (31%), home or where the
respondent was staying (23%), an

Internet café (22%), and a friend
or associate’s home (22%). Other
locations were through a mobile
phone (18%), at school (12%),
and at work (5%).

Studies of homeless adolescents
also found high rates of Internet
use. Young and Rice39 found that
79% of their sample accessed
social networking Web sites at
least once per week, 22% used
them several times a day, 22%
used them once a day, 19% used
them once every few days, 15%
used them once a week, 12% used
them less than once a week, and
9% never used them. The study
did not report whether the home-
less adolescents who reported
never using social networking
Web sites accessed the Internet in
general for other purposes.
Barman-Adhikari and Rice25

found that 54% of their sample
used the Internet daily, and they
also reported that 32% of their
sample had personal Internet ac-
cess where they were staying or
through their mobile phone.

After interviewing 39 homeless
adults, Stennett et al.21 found that
39% reported checking e-mail ac-
counts on a weekly basis. The
study did not report rates of gen-
eral Internet use among the sam-
ple for purposes other than
checking or sending e-mail.

Research Question 2:

Purposes for Using

Technologies

The second research question
was “What are homeless persons’
purposes for using information
technologies?” Twelve articles
published between 2005 and
2011 reported on homeless
persons’ purposes for using
such technologies (Table 3).
Three of the studies used quali-
tative methods; including 2
employing in-depth, semi-
structured interviews,31,32 and

1 using photo-elicitation inter-
views,30 which combined
in-depth qualitative interviews
with participants’ taking pictures
to share with researchers as
a kind of visual diary.40 The
other 9 articles involved struc-
tured surveys.25,27,28,34---39

Study sample sizes ranged from
7 to 201 individuals. Among the
most common reasons for using
technologies, whether mobile
phone or Internet, was the desire
to stay connected to family mem-
bers and friends. Searching for
employment, keeping in touch
with potential or current em-
ployers, and seeking housing were
other common reasons. Less
prevalent, but still reported, was
using technologies to keep in
touch with helping professionals,
such as caseworkers or physicians.
Reasons for mobile phone use.

Three articles described reasons
why homeless persons used mo-
bile phones.27,30,36 Respondents
used mobile phones to stay in
touch with family and friends, to
provide an identity that avoided
the stigma of homelessness, and to
provide a sense of safety. Eyrich-
Garg27 found that mobile phone
users felt reassured that they could
get help in a medical emergency or
when threatened by robbery or
violence. Other respondents in this
same study reported that their
mobile phone helped them stay
clean from drugs by keeping them
connected to supportive individ-
uals and groups. Le Dantec and
Edwards,30 through interviews
with 13 homeless adults, found
that some used their mobile
phones as an identity management
tool to mitigate the social stigma of
homelessness, conceal their
homeless status, and project the
image of a stable lifestyle. Rice
et al.36 reported that among
the 169 homeless adolescents
they surveyed, the people the

adolescents most often talked to
on their mobile phones were
friends or associates from home
(51%); siblings, cousins, or other
nonparent family members
(43%); parents (41%); friends
or associates from the streets
(38%); potential employers
(24%); friends or associates met
online (23%); caseworkers, social
workers, or youth agency staff
(17%); and current employers
(12%).
Reasons for computer, Internet,

and e-mail use. Five articles de-
scribed some combination of
computer, Internet, and e-mail use
by homeless persons.25,28,31,32,38

These studies indicated that
homeless persons used these
technologies for a wide range of
purposes, including word process-
ing, finding health-related infor-
mation, connecting with friends
and peers, and finding sex part-
ners. Moser32 interviewed 13
homeless adults who reported that
they used the Internet to commu-
nicate with family and friends,
pass time during the day, mitigate
the social stigma of being home-
less, look for jobs, develop per-
sonal businesses, and obtain edu-
cation. Eyrich-Garg28 found that
among unsheltered homeless
adults who used the Internet,
94% used it for what she termed
“business purposes,” such as
searching for information on em-
ployment, housing, and medical
conditions. These purposes were
followed by leisure activities, in-
cluding surfing the Internet, playing
games, listening to music, and
watching videos (77%); communi-
cating with friends and family
(45%); accessing social networking
Web sites (15%); word processing
(15%); and e-mailing for leisure
purposes (11%).

In a study of 201 homeless
adolescents, Rice et al.38 described
patterns of e-mailing and use of
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social networking Web sites.
Among the 194 participants who
had access to the Internet, the
most common use of e-mail was to
communicate with friends or as-
sociates from home (45%), friends
or associates from the streets
(37%), nonparental family mem-
bers (36%), friends or associates
met online (35%), and parents
(31%). Separate questions asked
about use of social networking
Web sites. The purposes for using
such sites were similar to those for
using e-mail and in roughly the
same proportions; they included
communicating with friends or
associates from home (60%),
friends or associates met online
(43%), nonparental family mem-
bers (42%), friends or associates
from the streets (41%), and par-
ents (19%). Using an item that
asked about seeking sex online
(and that did not differentiate be-
tween e-mail and social network-
ing sites), the authors found that
25% had ever used the Internet
to find a sex partner.

Barman-Adhikari and Rice25

described how 169 runaway and
homeless adolescents used the In-
ternet for social contact. These
youths connected with home-
based peers (66%), street-based
peers (53%), online peers (48%),
and parents (34%). Additionally,
75% of the sample reported re-
ceiving health information for-
warded from others through the
Internet, and 28% discussed sex
through online social networks.
They sought health-related in-
formation online regarding gen-
eral health (61%), HIV and
sexually transmitted infections
(47%), sex (41%), and HIV
testing (23%).
Reasons for online social

networking. Four studies focused on
how homeless persons used online
social networking.34,35,37,39 These
studies were limited to adolescent
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youths living in California. Rice
et al.37 found that homeless adoles-
cecnts used their online social net-
works to maintain ties with home-
less peers (100%), home-based
peers (74%), parents (50%), and
case workers (44%). In their study
of 201 homeless adolescents from
Los Angeles, Young and Rice39

reported the relative popularity of
social networking sites. Most popu-
lar was MySpace, used by 78%;
Facebook, used by 30%; and Twit-
ter, used by 10%. Respondents
discussed a wide variety of topics
with their friends on these sites, such
as love and relationships (46%);
videos (31%); drinking, drugs, or
partying (30%); sex (28%); school
(28%); being homeless (21%); and
safe sex (6%). Additionally, 23% of
the sample reported using the In-
ternet to find sex partners. Rice
et al.35 reported on the number of

online ties that homeless adoles-
cents had, which ranged from
a mean of 1.54 home-based peers
(SD=2.21) to a mean of 0.38
street-based friends (SD=0.89).

Research Question 3: Barriers

and Facilitators

Our third research question was
“What are the barriers to and
facilitators of access to and use of
information technologies by
homeless populations?” Four
studies identified barriers to or
facilitators of information technol-
ogy use. All used qualitative re-
search methods (Table 4).26,29---31

All 4 articles described barriers,
and only 2 reported facilitators.
Sample sizes ranged from 7 to 25
participants.
Barriers to technology use. Two

studies noted that respondents
reported lack of skills in using

a computer or the Internet as
a barrier to use.29,31 One study
suggested that lack of confidence
in skills, described as “fear of
failure” by the authors, was an-
other barrier for some study par-
ticipants.31 Other barriers to com-
puter use were lack of time to use
computers, being asked to leave
public computers, and forgetting
e-mail account passwords. Two
studies identified barriers to mo-
bile phone use, which included
loss and theft of phones, costs of
maintaining a working phone, dif-
ficulty accessing free electrical
outlets to recharge phones, and
needing to sell one’s phone for
cash.26,30

Facilitators of technology use. Of
the 2 studies that identified facili-
tators to information technology
use among the homeless, 1 fo-
cused on computer use and 1

focused on mobile phone use.
Miller et al.31 found, in a sample of
7 residents of a long-term shelter
for homeless persons, that provi-
sion of computer training as part
of a work readiness program41

gave participants confidence in
using computers. Le Dantec and
Edwards30 found that pay-as-you-
go mobile phone plans, rather
than monthly plans, facilitated the
use of mobile phones among
homeless persons.

DISCUSSION

Our systematic literature review
identified a paucity of research on
the use of information technolo-
gies by homeless persons. Al-
though our search encompassed
5 databases spanning the health
and social sciences, we identified
only 16 articles relevant to our

TABLE 4—Barriers and Facilitators to Homeless Persons’ Use of Information Technologies

Type of Technology and Reference Sample Size Respondents and Setting Methods Identified Barriers Identified Facilitators

Computers and Internet

Hersberger29 25 Sheltered homeless adults

in Seattle, WA,

Indianapolis, IN, and

Greensboro, NC

Qualitative interviews and

participant observation

Lack of computer skills Not reported

Miller et al.31 7 Homeless men (location

not reported)

Qualitative interviews Lack of Internet skills Computer training program

Fear of failure prevented use of

public computers

Bure26 11a Homeless and formerly homeless

adults in Edinburgh and Glasgow,

Scotland

Qualitative interviews Forgetting e-mail passwords Not reported

Feeling unwelcome at public

libraries (for computer use)

Lack of computer or Internet skills

Mobile phones

Bure26 11a Homeless and formerly homeless

adults in Edinburgh and Glasgow,

Scotland

Qualitative interviews Loss of phone Not reported

Selling phones

Le Dantec and Edwards30 13 Homeless adults from outreach

centers (location not reported)

Qualitative interviews, including

photo elicitation techniques

Cost of device and ongoing

fees for use

Pay-as-you-go plans instead

of monthly contracts for

mobile phonesKeeping battery charged

Theft of device

aComplete study sample was 16, but only 11 of these were homeless or formerly homeless persons. The remainder were staff and other key informants.
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3 research questions. Moreover,
none of those 16 articles featured
randomized controlled trials or
controlled observational studies.
Surveys of homeless persons were
more common, but most had
small, unrepresentative samples.
Our critical appraisal revealed that
a stronger evidence base is still
needed to understand the extent
of technology use among home-
less persons and the factors con-
tributing to variation in its use.
However, the current level of ev-
idence is not surprising; this area
of research is new and the popu-
lation of interest presents a variety
of methodological and ethical
challenges for researchers. By
definition, homeless persons are
hard to enumerate, which makes
representative sampling very dif-
ficult to achieve. The studies we
reviewed used a variety of tech-
niques—from snowball sampling
to recruitment at drop-in centers
and food pantries—that are prone
to sampling bias. For all of these
reasons, the use of information
technologies by homeless persons
remains an area that merits further
investigation.

Despite prevailing assumptions
that homeless persons are cut off
from many communication chan-
nels, our literature review indi-
cated that substantial numbers of
homeless persons may have access
to and use the Internet and mobile
technologies. Although research in
this area is in the early phases, we
found, in answer to our first re-
search question, that mobile
phone ownership ranged from
44% to 62%. Computer owner-
ship ranged from 24% to 40%,
computer access and use ranged
from 47% to 55%, and Internet
use ranged from 19% to 84%.
Although these rates are lower
than those in the general US pop-
ulation, they seem surprisingly
high in light of the limited

resources available to the popula-
tions of focus in this review. By
comparison, according to recent
Pew Research Center and US
Census Bureau reports about the
general US population, 77% of
households have a computer,42

74% of adults use the Internet,43

and 85% of adults own a mobile
phone.12

For research question 2, we
found that information technolo-
gies were used for a wide range of
purposes, not unlike those of the
general population, particularly
connecting with family.27,28 Other
reasons for technology use may
reflect the realities of being
homeless; for example, 32% in-
dicated that having a mobile
phone gave them a sense of per-
sonal safety and security, knowing
they could quickly reach police or
medical help.27 Others reported
that these technologies helped
mitigate the stigma of homeless-
ness because e-mail addresses and
phone numbers often connote
a sense of stability and nor-
malcy30,32 even when a person’s
life may be in considerable tur-
moil.

Although our research ques-
tions did not specifically address
health-related uses of technology,
we nevertheless were attuned to
such uses. Several of the studies
reported health-related uses of
these technologies by homeless
persons. Homeless persons used
mobile phones to connect with
helping professionals, including
clinicians.27 They used the Inter-
net to obtain information about
medical conditions and other
health-related issues.25,28 Some
reported that mobile phones
helped them stay sober and clean
because they could reach out to
a support network to help them
fight drug cravings and prevent
relapses.27 These uses suggest that
information technologies could

provide opportunities to improve
the health of homeless persons.

Two studies reported on the use
of the Internet by homeless ado-
lescents related to sexual-
ity.25,38,39 Some used the Internet
to seek out sex-related informa-
tion, and others used the Internet
and social networking sites as
a means to find sex partners. Nei-
ther of these is a new phenome-
non,44,45 but the relatively high
prevalence of HIV46,47 and sexu-
ally transmitted infections48,49

among homeless persons suggests
that making public health infor-
mation and counseling more
readily available online, tailored to
the needs of homeless and unsta-
bly housed adolescents, may be
valuable.

Only 4 studies addressed re-
search question 3 regarding bar-
riers to and facilitators of technol-
ogy use. Those studies indicated
that common barriers to informa-
tion technology among homeless
persons include the limited avail-
ability of public computers26; the
cost of owning and maintaining
technologies, especially mobile
phone fees30; difficulty finding
places to recharge mobile phones;
theft of phones30; and lack of
computer skills.29 Only 2 facilita-
tors were identified: computer
training programs and, for mobile
phones, pay-as-you go plans that
were more attractive than contract
plans.30

Although adoption rates for In-
ternet and mobile phones have
been rising in the general US
population,50 we were not able to
judge from the reviewed studies—
because of the relatively narrow
time frame in which the studies
were conducted and the substan-
tial variation in populations ex-
amined (e.g., youths, street home-
less persons, substance users)—
whether a similar trend is occur-
ring among homeless populations.

However, variation in use of tech-
nology by age was apparent. The
Internet was used by 84% of
adolescents weekly or more often,
as reported by Rice et al.,38

compared with 47% of adults who
had used a computer in the past
30 days, as reported by Eyrich-
Garg.28 Similarly, 62% of adoles-
cents in 1 study had a mobile
phone36 compared with 44% of
adults in another study.27

The relatively high prevalence
of information technology use
apparent across the studies that
we reviewed probably reflects
broad societal and economic
trends in which Internet and mo-
bile phones have become, in eco-
nomic terms, necessities rather
than luxuries. Homeless persons’
access to these technologies has
been facilitated by at least 3 fac-
tors. First, the price of information
technologies, including mobile
phones and computers, has drop-
ped rapidly over the past decade,
making them affordable even to
people with incomes of a few
hundred dollars a month.51 In
addition, a variety of programs
distribute free mobile phones to
low-income persons.52 Second, as
our review indicated, libraries,
community centers, veteran cen-
ters, and homeless shelters often
provide free computer and Inter-
net access and were viewed as
important access points by home-
less persons. Third, these technol-
ogies, especially mobile phones
but also smaller tablet computers,
are well suited to the living situa-
tions of homeless and unstably
housed persons, who often carry
their valuable possessions on their
person at all times.

Limitations

The studies included in this
systematic review had numerous
limitations. Most had small sample
sizes, with the largest being 265
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participants. All were observa-
tional studies using convenience
samples, and, except for 2 studies,
they were restricted to a single
neighborhood or city. None de-
scribed homeless persons living in
rural areas.

Our systematic review also had
limitations. It was restricted to
peer-reviewed articles published
in English. Additionally, although
our search strategy was extensive,
we did not try to identify poten-
tially relevant publications from
government offices, community
agencies, or other such entities
(i.e., gray literature). As is the case
with many systematic reviews, the
variety of populations (e.g., ado-
lescents vs adults), methods, and
measures precluded a meta-anal-
ysis. A total of only 12 studies
(16 articles) met our criteria and
were thus included in the review.
This number is small when com-
pared with some systematic re-
views, and yet, because the topic
concerns the poorest and most
disenfranchised members of soci-
ety and their use of technologies,
it is encouraging that research has
at least begun in this area.

Future Research

On the basis of our findings and
the pressing health-related needs
of homeless populations, we pro-
pose additional research focused
on information technologies and
homeless populations. Our opti-
mism about this line of research
comes from the dramatic increase
in research related to technology
use in a variety of populations.
A steady increase has occurred in
research about the use of mobile
phones in the general population
to improve access to and engage-
ment in health care, including the
use of texting to increase clinic
attendance,53 improve disease
self-management, effect behavior
change,54 and prevent diseases.55

A number of these studies have
included low-income populations
in developing countries,56,57 sug-
gesting that homeless populations
in the United States may also be
potential beneficiaries of inter-
ventions using these relatively
low-cost technologies. Special
challenges will have to be
addressed, however, for the US
homeless population, in which the
prevalence of mental health dis-
orders is relatively high.58,59

A priority issue that needs to be
addressed before, or in concert
with, the pursuit of a research
agenda for enhancing homeless
persons’ health through informa-
tion technologies is increasing
homeless persons’ access to tech-
nology, because at least 38% do
not have a mobile phone and at
least 45% do not have access to
a computer. Without efforts in this
area, substantial economic and
health disparities will persist.
Some US government programs
provide free mobile phones and
an allotment of free monthly min-
utes to indigent persons.60 These
programs should continue, and
they should consider shifting from
providing feature phones to
smartphones because of the lat-
ter’s enhanced functionality, such
as mobile apps that could be de-
veloped to quickly link the user to
social services and even to brief
health-related interventions. An-
other promising area is the pro-
vision of basic training to homeless
persons to improve computer, In-
ternet, and mobile phone texting
skills. Studies of hands-on tech-
nology training for computer-
inexperienced vulnerable groups
have shown that both self-efficacy
and technology use increase as
a result.61,62 Even if trainees do
not own a computer, the increase
in their technology skills and con-
fidence is likely to lead to greater
motivation to seek out free

computer use at libraries and
other public locations.

We describe 3 promising do-
mains of research stemming from
our findings on the availability and
use of information technology,
particularly mobile devices,
among homeless persons. Across
these 3 domains, work should
focus on developing and testing
interventions that use mobile de-
vices to engage and support
homeless persons in the health
care process.
Engagement and appropriate

utilization of services. Interventions
are needed that use mobile phone
technologies to increase homeless
persons’ engagement with health
care providers and systems. Such
interventions might include ap-
pointment reminders, notifications
that laboratory results are avail-
able, and caring outreach mes-
sages63,64 to let homeless persons
know that health professionals are
thinking of them and are genu-
inely interested in their welfare.
These interventions could entail
simple outreach—via text message
or automated voice message—to
homeless patients who have not
been in contact with their pro-
viders for a long time or who are
deemed at risk because of physical
or mental conditions. The mes-
sages could express concern for
the patient and ask whether the
person would like an appointment
(“John, we haven’t seen you in
a while. Would you like to call or
text us to make an appointment?
We’re here for you at xxx-
xxx-xxxx”). This type of proactive
outreach has been successful via
postcards and letters sent through
the postal service.63,64

For homeless persons with
smartphones, apps can be devel-
oped that provide information
about accessing homelessness-
related community resources,
such as locations and hours of

health care providers, urgent care
clinics, emergency shelter contact
information, meals and food
pantries, and mental health and
social work hotlines.
Adherence to treatment. In low-

resource countries, numerous
promising instances have occurred
of information technologies con-
tributing to improved medication
adherence among low-income pa-
tients.56,65 Text messages have
been used to remind patients of
daily doses or to provide weekly
reminders about the importance
of regularly taking medications.
Providing reminders that it is time
to refill medications is another
means of improving medication
adherence that could easily be
achieved through mobile technol-
ogies.
Behavior changes. The preva-

lence among homeless persons of
risky behaviors, including tobacco
use, alcohol and substance use,
and unsafe sex, is high. Brief in-
terventions and motivational
interviewing have been adapted to
new information technologies, in-
cluding mobile apps, to address
issues such as nutrition, weight
loss, and smoking cessation.66---68

Homeless persons may especially
benefit from this form of delivery
because of the difficulty they have
getting to health centers where
such interventions have tradition-
ally been delivered.

Conclusions

We found surprisingly high ac-
cess to information technologies
among homeless populations, in-
cluding 44% to 62% who had
a mobile phone, 47% to 55% who
had access to computers, and 19%
to 84% who used the Internet
regularly. Homeless persons used
these technologies for reasons that
are similar to those of the general
population but also for reasons
that may be associated with their
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homeless status. Barriers to tech-
nology use were numerous.

The current research base is
quite limited. Studies had rela-
tively small sample sizes, used
convenience sampling, and relied
on cross-sectional surveys or
qualitative interviews for data
collection. We found no random-
ized trials of the efficacy or effec-
tiveness of information technolo-
gies to provide health or other
welfare benefits to homeless
persons. Further studies should
move toward experimental or
quasi-experimental designs to de-
termine whether uses of informa-
tion technologies by homeless
persons can lead to improved
outcomes.

Given the evidence currently
available and our limited under-
standing of potential influencing
factors, focusing early research on
process-oriented outcomes, partic-
ularly within the 3 domains of
research that we have articulated,
may be most fruitful. Having
a deeper understanding of how
use of information technologies by
some of the most vulnerable
members of society changes en-
gagement with services, treatment
adherence, and health behaviors
could in turn provide a foundation
for future work that examines
outcomes further along the causal
pathway, including improved
health and decreased mortality. j

About the Authors
D. Keith McInnes and Timothy P. Hogan
are with the Center for Health Quality,
Outcomes, and Economic Research, Edith
Nourse Rogers Memorial VA Medical
Center, Bedford, MA. D. Keith McInnes is
also with the Department of Health Policy
and Management, Boston University
School of Public Health, Boston, MA.
Timothy P. Hogan is also with the eHealth
Quality Enhancement Research Initiative
(QUERI), National eHealth QUERI
Coordinating Center, Edith Nourse Rogers
Memorial VA Medical Center, and the
Division of Health Informatics and
Implementation Science, Department of

Quantitative Health Sciences, University of
Massachusetts Medical School, Worcester.
Alice E. Li is with Amherst College,
Amherst, MA.
Correspondence should be sent to D. Keith

McInnes, Bedford VA Medical Center, 200
Springs Road, Building 70, Bedford, MA
01730 (e-mail: mcinnes@bu.edu). Reprints
can be ordered at http://www.ajph.org by
clicking the “Reprints” link.

This article was accepted August 9,
2013.

Contributors
D. K. McInnes conceived of the study and
was responsible for the study design
conducted literature searches, analyzed
and interpreted data, participated in
drafting the article, and made final
revisions. A. E. Li conducted literature
searches; entered, analyzed, and
interpreted data; and drafted the article
and contributed to its revision. T. P.
Hogan contributed to the search
strategies, conducted literature searches,
interpreted data, and contributed to the
writing and revising of the article.

Acknowledgments
D. K. McInnes was supported by the US
Department of Veterans Affairs (VA) Ca-
reer Development Award (09-016), VA
HIV/Hepatitis QUERI (LIP 12-001), and
VA eHealth QUERI (LIP 52-002) Pro-
grams and by the VA National Center on
Homelessness Among Veterans. T. P.
Hogan was supported by the VA National
eHealth QUERI Coordinating Center.

We thank Rani Elwy for her advice on
conducting systematic reviews, Beth Ann
Petrakis for her assistance with editing,
and the anonymous reviewers who com-
mented on an earlier version of this
article.

Note. The views expressed in this
article are those of the authors and do not
necessarily represent the views of the US
Department of Veterans Affairs.

Human Participant Protection
Institutional review board approval
was not needed because the study ex-
amined and synthesized published
data only.

References
1. Barrow SM, Herman DB, Cordova P,
Struening EL. Mortality among homeless
shelter residents in New York City. Am J
Public Health. 1999;89(4):529---534.

2. Fischer PJ, Shapiro S, Breakey WR,
Anthony JC, Kramer M. Mental health and
social characteristics of the homeless:
a survey of mission users. Am J Public
Health. 1986;76(5):519---524.

3. Martell JV, Seitz RS, Harada JK,
Kobayashi J, Sasaki VK, Wong C.

Hospitalization in an urban homeless
population: the Honolulu Urban Home-
less Project. Ann Intern Med. 1992;116
(4):299---303.

4. Kushel MB, Perry S, Bangsberg D,
Clark R, Moss AR. Emergency depart-
ment use among the homeless and mar-
ginally housed: results from
a community-based study. Am J Public
Health. 2002;92(5):778---784.

5. Kushel MB, Vittinghoff E, Haas JS.
Factors associated with the health care
utilization of homeless persons. JAMA.
2001;285(2):200---206.

6. Gelberg L, Gallagher TC, Andersen
RM, Koegel P. Competing priorities as
a barrier to medical care among homeless
adults in Los Angeles. Am J Public Health.
1997;87(2):217---220.

7. Abdul-Hamid W, Cooney C. The
homeless. Postgrad Med J. 1996;72
(853):667---670.

8. Shanks NJ. Medical provision for the
homeless in Manchester. J R Coll Gen
Pract. 1983;33(246):40---43.

9. Lester H, Bradley CB. Barriers to
primary health care for the homeless: the
practitioner’s perspective. Eur J Gen Pract.
2001;7(1):6---12.

10. Wen CK, Hudak PL, Hwang SW.
Homeless people’s perceptions of wel-
comeness and unwelcomeness in health-
care encounters. J Gen Intern Med.
2007;22(7):1011---1017.

11. Baggett TP, O’Connell JJ, Singer DE,
Rigotti NA. The unmet health care needs
of homeless adults: a national study. Am J
Public Health. 2010;100(7):1326---1333.

12. Dugan M, Rainie L. Cell Phone
Activities 2012. Washington, DC: Pew
Research Center; 2012.

13. Lester RT, Ritvo P, Mills EJ, et al.
Effects of a mobile phone short message
service on antiretroviral treatment ad-
herence in Kenya (WelTel Kenya1):
a randomised trial. Lancet. 2010;376
(9755):1838---1845.

14. Borzekowski DL, Leith J, Medoff DR,
et al. Use of the Internet and other media
for health information among clinic out-
patients with serious mental illness. Psy-
chiatr Serv. 2009;60(9):1265---1268.

15. Freedman MJ, Lester KM,
McNamara C, Milby JB, Schumacher JE.
Cell phones for ecological momentary
assessment with cocaine-addicted home-
less patients in treatment. J Subst Abuse
Treat. 2006;30(2):105---111.

16. Vidrine DJ, Arduino RC, Lazev AB,
Gritz ER. A randomized trial of a pro-
active cellular telephone intervention for
smokers living with HIV/AIDS. AIDS.
2006;20(2):253---260.

17. Patrick K, Griswold WG, Raab F,
Intille SS. Health and the mobile

phone. Am J Prev Med. 2008;35(2):
177---181.

18. Moher D, Liberati A, Tetzlaff J,
Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the
PRISMA statement. BMJ. 2009;339:
b2535.

19. McLeroy KR, Northridge ME,
Balcazar H, Greenberg MR, Landers SJ.
Reporting guidelines and the American
Journal of Public Health’s adoption of
Preferred Reporting Items for Systematic
reviews and Meta-Analyses. Am J Public
Health. 2012;102(5):780---784.

20. Springer S. Homelessness: a pro-
posal for a global definition and classifi-
cation.Habitat Int. 2000;24(4):475---484.

21. Stennett CR, Weissenborn MR,
Fisher GD, Cook RL. Identifying an ef-
fective way to communicate with home-
less populations. Public Health. 2012;126
(1):54---56.

22. Young JM, Solomon MJ. How to
critically appraise an article. Nat Clin Pract
Gastroenterol Hepatol. 2009;6(2):82---91.

23. Barbour RS. Checklists for improv-
ing rigour in qualitative research: a case of
the tail wagging the dog? BMJ. 2001;322
(7294):1115---1117.

24. Sandelowski M. Reading, writing and
systematic review. J Adv Nurs. 2008;64
(1):104---110.

25. Barman-Adhikari A, Rice E. Sexual
health information seeking online among
runaway and homeless youth. J Soc Social
Work Res. 2011;2(2):88---103.

26. Bure C. Digital inclusion without
social inclusion: the consumption of in-
formation and communication technolo-
gies (ICTs) within homeless subculture in
Scotland. J Community Inform. 2006;2
(2):116---133.

27. Eyrich-Garg KM. Mobile phone
technology: a new paradigm for the pre-
vention, treatment, and research of the
non-sheltered “street” homeless? J Urban
Health. 2010;87(3):365---380.

28. Eyrich-Garg KM. Sheltered in cy-
berspace? Computer use among the
unsheltered “street” homeless. Comput
Human Behav. 2011;27(1):296---303.

29. Hersberger J. Are the economically
poor information poor? Does the digital
divide affect the homeless and access
to information? Can J Inf Lib Sci. 2003;
27(3):44---63.

30. Le Dantec CA, Edwards WK. De-
signs on dignity: perceptions of technol-
ogy among the homeless. In: CHI ’08:
Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems.
New York, NY: Association for Comput-
ing Machinery;2008:627---636.

31. Miller KS, Bunch-Harrison S,
Brumbaugh B, Kutty RS, FitzGerald K.

SYSTEMATIC REVIEW

Supplement 2, 2013, Vol 103, No. S2 | American Journal of Public Health McInnes et al. | Peer Reviewed | Systematic Review | e23



The meaning of computers to a group of
men who are homeless. Am J Occup Ther.
2005;59(2):191---197.

32. Moser MA. Text “superpowers”:
a study of computers in homeless shelters.
Sci Technol Human Values. 2009;34
(6):705---740.

33. Redpath DP, Reynolds GL, Jaffe A,
Fisher DG, Edwards JW, Deaugustine N.
Internet access and use among homeless
and indigent drug users in Long Beach,
California. Cyberpsychol Behav. 2006;9
(5):548---551.

34. Rice E. The positive role of social
networks and social networking technol-
ogy in the condom-using behaviors of
homeless young people. Public Health Rep.
2010;125(4):588---595.

35. Rice E, Kurzban S, Ray D. Homeless
but connected: the role of heterogeneous
social network ties and social networking
technology in the mental health outcomes
of street-living adolescents. Community
Ment Health J. 2012; 48(6):692---698.

36. Rice E, Lee A, Taitt S. Cell phone use
among homeless youth: potential for
new health interventions and research.
J Urban Health. 2011;88(6):1175---1182.

37. Rice E, Milburn NG, Monro W.
Social networking technology, social net-
work composition, and reductions in
substance use among homeless adoles-
cents. Prev Sci. 2011;12(1):80---88.

38. Rice E, Monro W, Barman-Adhikari
A, Young SD. Internet use, social net-
working, and HIV/AIDS risk for homeless
adolescents. J Adolesc Health. 2010;47(6):
610---613.

39. Young SD, Rice E. Online social
networking technologies, HIV knowledge,
and sexual risk and testing behaviors
among homeless youth. AIDS Behav.
2011;15(2):253---260.

40. Clark-Ibañez M. Framing the social
world with photo-elicitation interviews.
Am Behav Sci. 2004;47(12):1507---1527.

41. Foley RM, Pang LS. Alternative
education programs: program and stu-
dent characteristics. High Sch J. 2006; 89
(3):10---21.

42. US Census Bureau. Computer and
Internet Use in the United States: 2010.
Washington, DC: US Department of
Commerce; 2012.

43. Lenhart A, Purcell K, Smith A,
Zickuhr K. Social Media and Mobile In-
ternet Use Among Teens and Young Adults.
Washington, DC: Pew Research Center;
2010.

44. Schnarrs PW, Rosenberger JG,
Satinsky S, et al. Sexual compulsivity, the
Internet, and sexual behaviors among
men in a rural area of the United States.
AIDS Patient Care STDS. 2010;24
(9):563---569.

45. Bauermeister JA, Leslie-Santana M,
Johns MM, Pingel E, Eisenberg A. Mr.
Right and Mr. Right Now: romantic and
casual partner-seeking online among
young men who have sex with men. AIDS
Behav. 2011;15(2):261---272.

46. Boivin JF, Roy E, Haley N, Galbaud
du Fort G. The health of street youth:
a Canadian perspective. Can J Public
Health. 2005;96(6):432---437.

47. Raoult D, Foucault C, Brouqui P.
Infections in the homeless. Lancet Infect
Dis. 2001;1(2):77---84.

48. Riley ED, Gandhi M, Hare C, Cohen
J, Hwang S. Poverty, unstable housing,
and HIV infection among women living in
the United States. Curr HIV/AIDS Rep.
2007;4(4):181---186.

49. Rew L. Characteristics and health
care needs of homeless adolescents. Nurs
Clin North Am. 2002;37(3):423---431.

50. Smith A. Smartphone Ownership—
2013 Update. Washington, DC: Pew Re-
search Center; 2013.

51. Bagchi K, Kirs P, Lopez F. The
impact of price decreases on telephone
and cell phone diffusion.Management and
Information. 2008;45(3):183---193.

52. Komando K. Tapped? “LifeLine”
program offers free phone. USA TODAY.
Available at: http://usatoday30.usatoday.
com/tech/columnist/kimkomando/story/
2012-06-01/low-income-lifeline-plan/
55315532/1. Accessed July 1, 2013.

53. Guy R, Hocking J, Wand H, Stott S,
Ali H, Kaldor J. How effective are short
message service reminders at increasing
clinic attendance? A meta-analysis and
systematic review. Health Serv Res.
2012;47(2):614---632.

54. Cole-Lewis H, Kershaw T. Text
messaging as a tool for behavior change in
disease prevention and management.
Epidemiol Rev. 2010;32(1):56---69.

55. Déglise C, Suggs LS, Odermatt P.
Short message service (SMS) applications
for disease prevention in developing coun-
tries. J Med Internet Res. 2012;14(1):e3.

56. Blaya JA, Fraser HS, Holt B. E-health
technologies show promise in developing
countries. Health Aff (Millwood). 2010;29
(2):244---251.

57. Mukund Bahadur KC, Murray PJ.
Cell phone short messaging service (SMS)
for HIV/AIDS in South Africa: a literature
review. Stud Health Technol Inform.
2010;160(Pt 1):530---534.

58. Greenberg GA, Rosenheck RA. Jail
incarceration, homelessness, and mental
health: a national study. Psychiatr Serv.
2008;59(2):170---177.

59. Folsom DP, Hawthorne W,
Lindamer L, et al. Prevalence and risk
factors for homelessness and utilization of
mental health services among 10,340

patients with serious mental illness in
a large public mental health system. Am J
Psychiatry. 2005;162(2):370---376.

60. Viscardi M, O’Brien M, Cheatham K,
Bernick D. re:Mind: Bridging Gaps in
Mental Health Continuity-of-Care. Phila-
delphia, PA: University of Pennsylvania;
2014.

61. McInnes DK, Solomon JL, Shimada
SL, et al. Development and evaluation of
an Internet and personal health record
training program for low-income patients
with HIV or hepatitis C. Med Care.
2013;51(3 suppl 1):S62---S66.

62. Kalichman SC, Cherry C, Cain D,
et al. Internet-based health information
consumer skills intervention for people
living with HIV/AIDS. J Consult Clin
Psychol. 2006;74(3):545---554.

63. Carter GL, Clover K, Whyte IM,
Dawson AH, D’Este C. Postcards from the
EDge project: randomised controlled trial
of an intervention using postcards to re-
duce repetition of hospital treated de-
liberate self poisoning. BMJ. 2005;
331(7520):805.

64. Motto JA, Bostrom AG. A random-
ized controlled trial of postcrisis suicide
prevention. Psychiatr Serv. 2001;52(6):
828---833.

65. Pop-Eleches C, Thirumurthy H,
Habyarimana JP, et al. Mobile phone
technologies improve adherence to anti-
retroviral treatment in a resource-limited
setting: a randomized controlled trial
of text message reminders. AIDS. 2011;
25(6):825---834.

66. Mehran L, Nazeri P, Delshad H,
Mirmiran P, Mehrabi Y, Azizi F. Does
a text messaging intervention improve
knowledge, attitudes and practice regard-
ing iodine deficiency and iodized salt
consumption? Public Health Nutr.
2012;15(12):2320---2325.

67. Patrick K, Raab F, Adams MA, et al.
A text message-based intervention for
weight loss: randomized controlled trial.
J Med Internet Res. 2009;11(1):e1.

68. Vidrine DJ, Fletcher FE, Danysh HE,
et al. A randomized controlled trial to
assess the efficacy of an interactive mobile
messaging intervention for underserved
smokers: Project ACTION. BMC Public
Health. 2012;12(1):696.

SYSTEMATIC REVIEW

e24 | Systematic Review | Peer Reviewed | McInnes et al. American Journal of Public Health | Supplement 2, 2013, Vol 103, No. S2

http://usatoday30.usatoday.com/tech/columnist/kimkomando/story/2012-06-01/low-income-lifeline-plan/55315532/1
http://usatoday30.usatoday.com/tech/columnist/kimkomando/story/2012-06-01/low-income-lifeline-plan/55315532/1
http://usatoday30.usatoday.com/tech/columnist/kimkomando/story/2012-06-01/low-income-lifeline-plan/55315532/1
http://usatoday30.usatoday.com/tech/columnist/kimkomando/story/2012-06-01/low-income-lifeline-plan/55315532/1

