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Objective. Recent years have witnessed an
expansion of Internet- and mobile-phone-based
interventions for health promotion, yet few
studies have focused on the use of technology
by individuals with mental illness. This study
examined the extent to which patients at an
inner-city community psychiatry clinic had
access to information and communications
technology (ICT) and how they used those
resources. Methods. Patients of an outpatient,
inner-city community psychiatry program (N =
189) completed a survey that included ques-
tions about demographics and ICT use which
were adapted from an existing local popula-
tion-based health survey (community sample, N
= 968). Frequencies of ICT use were assessed for
the clinic sample and questions common to
both the surveys completed by the clinic and
community samples were compared using
logistic regression. Results. Among clinic cases,
105 (55.6%) reported owning or using a comput-
er, 162 (85.7%) reported owning or using a
mobile phone, and 112 (59.3%) reported using
the Internet. Among those who used mobile
phones, the majority reported using them daily;
42% of those who used the Internet reported
using it several times per day. Differences in
frequency of Internet use between samples
were not significant, but clinic participants
used the Internet more intensively to email,
instant message, access health information,
and use social media sites. Conclusions. A
majority of patients in this community psychia-
try clinic sample use ICT. Greater access to and
use of the Internet by those with mental illness
has important implications for the feasibility
and impact of technology-based interventions.
(Journal of Psychiatric Practice 2014;20:94–103)

KEY WORDS: Internet, mobile phones, mental disor-
ders, ehealth, mhealth, mental illness

Technology use is now an integral part of nearly all
aspects of our daily lives. Within the medical field,
the use of interactive technology has the potential to
improve patient care and quality of life,1–6 and there
is some movement toward reimbursement being pro-
vided for technology-based treatments.7 Recently,
interest in the role of technology in the management
and treatment of individuals with serious mental ill-
ness has been growing. A number of studies have
investigated the effect of technology-based interven-
tions in individuals with disorders such as panic dis-
order, depression, and social phobia and have found
them to be beneficial.8–11 Others have investigated
the value of mobile interventions among those with
schizophrenia and bipolar disorder with promising
results.12–15 One factor that affects the ability to
implement any technology-based intervention is the
target population’s access to and use of technology.
To date, only a small number of studies have exam-
ined access to and use of information and communi-
cation technology (ICT) in individuals with serious
mental illness.12,16–18

The objective of this study was to examine the
extent to which patients at an inner-city community
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psychiatry clinic had access to ICT and how they
used those resources. Specifically, we assessed fre-
quency of access to mobile phones, computers, and
the Internet, the location of computer and Internet
use, and the nature of Internet and mobile phone use
among this population. To identify the extent to
which mental illness may act as a barrier to comput-
er and Internet use, we compared ICT use profiles of
the participants recruited from our clinic to previ-
ously collected information on ICT use in a repre-
sentative population sample who reside in the
geographical area where the clinic is located. 

METHODS

Samples

The clinic sample was drawn from the Johns
Hopkins Hospital Community Psychiatry Program.
The program serves approximately 1,200 patients,
the majority of whom have a serious mental illness
and reside in the East Baltimore area. Of the
patients attending the program, 60% have an affec-
tive disorder (bipolar disorder types I and II, major
depressive disorder) and 30% have a psychotic dis-
order (schizophrenia, schizoaffective disorder), while
approximately 40% have a comorbid substance use
disorder. Sixty percent of the clinic population is
female and the mean age is 42 years. Following IRB
approval, all English-speaking patients attending
the program over a 4-week period in 2011 were
invited to participate in the study by completing a
short survey. Given the nature of the data being col-
lected, the IRB waived the need for written consent
and no incentive was offered for participation.
Overall, 274 individuals from the community psy-
chiatric clinic were invited to participate in the
study, 214 of whom agreed. Of those who did not
agree to participate, two reported that they did not
use any form of technology, 10 reported that they did
not have time to complete the survey, and 1 report-
ed not being able to read or write. The others who
did not participate did not volunteer a reason. In the
surveys that were collected, no responses were
checked in 6 (3%) and  information on age, gender,
and/or education were not provided in 19 (9%); these
25 surveys were not included in the analyses. Thus,
189 of the 214 participants (88%) did provide infor-
mation on all basic demographic characteristics and
comprised the clinic sample.

The community sample comprised 1,000 head-of-
household participants enrolled in the Windows to
Health epidemiological study. The study was con-
ducted between January 2010 and November 2011 in
a stratified random sample in neighborhoods of
Baltimore by researchers at the Johns Hopkins
Bloomberg School of Public Health (C. D. Furr-
Holden, unpublished data). Participants in this
study were recruited using a mailed flyer and invit-
ed to participate in a 15-minute interview about
health and complete a follow-up contact sheet that
included questions about ICT use. Total participation
time was estimated to be 25 minutes and subjects
received $10. Of the 1000 survey responses, only 32
did not provide complete information on age, gender,
or education and were not included in analyses.
Thus, 968 of the 1,000 responses (96.8%) had com-
plete data on these basic demographic characteris-
tics and comprised the community sample.

Survey Instruments

Both surveys included questions about use of ICT as
well as questions about age, gender, and education;
race and ethnicity were not assessed. The question-
naire used for the clinic sample was adapted from
the section of the community sample questionnaire
that inquired about technology use. Internet use was
assessed in the clinic participants with a series of
questions about their use of the Internet on the com-
puter or cell phone and in the community sample
with questions about the place where they used the
Internet and their reasons for using the Internet.
(See Appendix for the survey completed by the clinic
sample). 

Both surveys ascertained overall Internet and
computer use as well as frequency and location of
use. The frequency of Internet use variable was
dichotomized into “Never” and “Any” use.
Participants were rated as having used computers if
they specified a location in response to a question
about location of computer use.

Analyses

The characteristics of the clinic and community sam-
ples’ computer and Internet use were compared
using bivariate and multivariate binary logistic mod-
els. Multivariate models were adjusted for the socio-
demographic variables of age, gender, and education.
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A sensitivity analysis using multiple imputation
with iterative chained equations was run to deter-
mine the impact of missing data on the results of the
analyses.19 All analyses were conducted using
STATA 12 software. 

RESULTS

Socio-demographic Characteristics of
Participants

The socio-demographic characteristics of the clinic
and community participants are presented in Table
1. Neither age distribution nor gender differed by
sample. Education levels differed significantly
between the samples; compared to the community
sample, the clinic sample had a lower educational
attainment level overall. In the clinic sample, 32.8%
did not complete high school compared to 19.1% of
the community sample, and only 9.5% of the clinic
sample indicated that they had completed college
compared to 25.3% of the community sample.
Comparison of cases with complete data on age, gen-
der, and education with those missing data in one or
more of these areas (and so not included in the
analyses) revealed no significant differences in

demographics in either the community or clinic sam-
ples (data not shown). 

Technology Use in the Clinic Sample

Of the 189 respondents in the clinic sample, 105
(55.6%) reported owning or using a computer, 162
(85.7%) reported owning or using a mobile phone, and
112 (59.3%) reported using the Internet. Of the 105
respondents who owned or used computers, 66
(62.9%) reported owning a desktop computer, 52
(49.5%) a laptop computer, 6 (5.7%) a netbook, 5
(4.8%) an iPad, and 5 (4.8%) did not know the type of
computer (categories were not mutually exclusive).
Among the 162 respondents (85.7%) in the clinic sam-
ple who used a mobile phone, 120 (74.1%) reported
using their phone every day, 17 (10.5%) a few days a
week, 16 (9.9%) occasionally, and 9 (5.6%) responded
“Don’t know,” “Never,” or did not answer the question.

Among the 112 respondents in the clinic sample
who reported using the Internet, 47 (42%) reported
using it several times per day, 37 (33%) reported
using it several times per week, 12 (10.7%) reported
using it once every few weeks, and 16 (14.3%) report-
ed using it once per month or less. Respondents were
also asked to indicate types of Internet use on com-
puters and on mobile phones. With regard to overall
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Table 1. Characteristics of the 189 clients of an inner-city mental health clinic with serious mental
disorders and 968 community participants from the same catchment area*

Clinic sample Community sample
N = 189 N = 968 Odds ratio
n (%) n (%) OR 95% CI p

Age, years
16–24 24 (12.7) 107 (11.1) 1 — —
25–40 49 (25.9) 241 (24.9) 0.91 0.53–1.55 0.72
40–55 71 (37.6) 285 (29.4) 1.11 0.66–1.86 0.69
55+ 45 (23.8) 335 (34.6) 0.60 0.35–1.03 0.06

Gender
Male 68 (36.0) 388 (40.1) 1 — —
Female 121 (64.0) 580 (59.9) 1.19 0.86–1.65 0.29

Education
Did not complete high school 62 (32.8) 185 (19.1) 1 — —
Completed high school 61 (32.3) 352 (36.4) 0.52 0.35–0.77 < 0.01
Attended college 48 (25.4) 186 (19.2) 0.77 0.50–1.18 0.23
Completed college 18 (9.5) 245 (25.3) 0.22 0.13–0.38 < 0.01

*Numbers and analyses reflect cases with complete data for age, gender, and education. CI: confidence interval

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Internet use (either on a computer or a mobile
phone), among the 112 Internet users, 98 (87.5%)
reported using the Internet for email, 88 (78.6%) for
instant messaging, 80 (71.4%) for looking up job
information, 85 (75.9%) for looking up health infor-
mation, and 77 (68.8%) for Facebook or MySpace.

Comparison of Technology Use Between
Clinic and Community Samples

Table 2 presents comparisons of technology use
between the clinic and community samples.
Frequencies were calculated only for cases with com-
plete data, and adjusted analyses controlled for age,
gender, and education. While computer and Internet
use were less common overall in the clinic sample,
the difference between the clinic and community
samples reached statistical significance only with
regard to computer use (adjusted odds ratio [aOR]
0.39, p < 0.01). In addition, compared to community
participants, participants in the clinic sample report-
ed using computers less commonly in all settings
except at home. 

There was a trend toward less frequent use of the
Internet by clinic sample participants that was
strongest when comparing the frequency of Internet
use at several times per day vs. once per month or
less (aOR 0.57, p < 0.10). However, of those partici-
pants in the clinic sample who reported using the
Internet, their use of it was more intensive than the
community sample participants’ use. They were
more likely to use it for email, instant messaging,
health information, and social media. The difference
across samples with regard to use of the Internet for
job information did not reach a statistically signifi-
cant level (aOR 1.48, p = 0.12).  

Analyses of the relationship between demographic
characteristics and technology use found that older
age was associated with less use of computers (�2 =
142.6, df = 3, p < 0.01) and the Internet (�2 = 224.57,
df = 3, p < 0.01). However, the association between
age and computer use varied across the clinic and
community samples (�2 = 11.86, df = 3, p = 0.01),
being stronger and more statistically significant in
the community sample (�2 = 155.36, df = 3, p < 0.01)
than in the clinic sample (�2 = 11.52, df = 3, p = 0.01).
In contrast, higher education was associated with
greater use of computers (�2 = 109.13, df = 3, p <
0.01) and the Internet (�2 = 116.03, df = 3, p < 0.01),
and this association did not vary across samples.

There was no association between gender and use of
computers or the Internet. 

Analyses after Imputing Missing Data Using
Multiple Imputation

Analysis of multiple-imputed adjusted models affect-
ed results only for overall Internet use. When the
data from the 189 cases for which complete data
were available were analyzed, the adjusted OR of
0.82 did not reach significance (p = 0.35). However,
using multiple imputation, the adjusted OR of 0.65
had a p value < 0.04, indicating less use of the
Internet in the clinic sample at a statistically signif-
icant level.

DISCUSSION

Clinical Implications

The results of this study are encouraging as they
suggest widespread use of ICT among individuals
with serious mental illness attending an inner city
outpatient psychiatry program. Furthermore, it
would appear that access to and use of the Internet
among this particular population is increasing. A
study by Borzekowski et al. that collected data in
2007 found that only 36% of outpatients with a seri-
ous mental illness had ever used the Internet.16 Our
study, performed in 2011, found that 112 individuals
(59.3%) among a similar psychiatric clinic sample
had used the Internet. While this was still lower
than use in the community comparison group
(68.9%), this 64.7% increase in Internet use between
2007 and 2010/2011 among samples of outpatients
with serious mental illness far outpaces the <10%
change in Internet usage among the general popula-
tion of the United States during the same period.17

Of those clinic subjects who used computers and the
Internet, the majority had access in their own homes,
as was the case also in the comparison group. It is
important to note that, at the time the survey was
done, the academic clinic involved did not use elec-
tronic medical records or any form of digital contact
or computer-based evaluation with patients, thus no
exposure at the clinic might have influenced partici-
pants’ reported ICT use. Greater access to and use of
the Internet by those with a serious mental illness
has important implications for the feasibility and
impact of implementing Internet-based therapeutic
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Table 2. Computer and Internet use in 189 clients of an inner-city mental health clinic with serious
mental disorders and 968 community participants from the same catchment area

Clinic sample Community sample
N = 189 N = 968 Adjusted odds ratioa

n (%) n (%) aOR 95% CI p

Computer useb

Yes 105 (55.6) 717 (74.1) 0.39 0.26–0.57 < 0.01
No 84 (44.4) 251 (25.9) 1 — —

Location of computer use 
(for respondents who used computer)c

Home 85 (81.0) 546 (76.2) 1.45 0.84–2.53 0.18
Work 16 (15.2) 261 (36.4) 0.29 0.16–0.53 < 0.01
Library 36 (34.3) 411 (57.3) 0.33 0.21–0.51 < 0.01
Other 3 (2.9) 226 (31.5) 0.06 0.02–0.18 < 0.01

Internet used

Yes 112 (59.3) 667 (68.9) 0.82 0.55–1.23 0.35
No 62 (32.8) 300 (31.0) 1 — —

Frequency of Internet use 
(for those using the Internet)
Once per month or less 16 (14.3) 64 (9.6) 1 — —
Once every few weeks 12 (10.7) 62 (9.3) 0.78 0.34–1.82 0.57
Several times per week 37 (33.0) 134 (20.1) 1.22 0.62–2.43 0.56
Several times per day 47 (42.0) 407 (61.0) 0.57 0.30–1.10 0.09

Location of Internet use 
(for those using Internet)e

Home 83 (74.1) 511 (76.6) 1.15 0.70–1.90 0.58
Work 17 (15.2) 247 (37.0) 0.34 0.19–0.60 < 0.01
Mobile 36 (32.1) 327 (49.0) 0.45 0.29–0.72 < 0.01
Library 35 (31.3) 399 (59.8) 0.25 0.16–0.40 < 0.01
Other 9 (8.0) 197 (29.5) 0.18 0.09–0.37 < 0.01

Types of Internet use
(for those using Internet)e

Email 98 (87.5) 528 (79.2) 3.06 1.56–6.02 < 0.01
Instant messaging (IM) 88 (78.6) 288 (43.2) 5.95 3.50–10.12 < 0.01
Job information 80 (71.4) 427 (64.0) 1.48 0.90–2.43 0.12
Health information 85 (75.9) 446 (66.9) 2.00 1.21–3.32 0.01
Facebook/MySpace (FB) 77 (68.8) 345 (51.7) 2.80 1.71–4.59 < 0.01

aAdjusted odds ratios (aORs) are from separate binary logistic regression models, each adjusting for age, gender, and education.
Numbers and analyses reflect cases with complete information for age, gender and education.
bDefined as answering in the affirmative to use of computer in any location
cCategories are not mutually exclusive and are also conditioned on those using the computer.
dDefined as use of the Internet at any frequency other than “Never.” Fifteen participants in the clinic sample and 1 participant in
the community sample did not provide this information.
eCategories are not mutually exclusive and are also conditioned on those using the Internet either on the mobile phone or through a
computer.
CI: confidence interval
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interventions and could potentially allow greater
numbers of individuals to access care. 

Three quarters of Internet users in the clinic sam-
ple used it to access health information. This finding
is similar to that found in a recent U.S. poll in which
80% of Internet users in the United States reported
using the Internet to obtain health information.20

Much recent research on emerging interactive tech-
nologies (eHealth) has highlighted its potential bene-
fits for health improvement,21 and has postulated
that disseminating health information via the
Internet would be a cost-effective way to reach a large
number of individuals.22 Finding that those with a
serious mental illness use the Internet to gather
health information offers an excellent opportunity to
further improve their wellbeing. Studies have repeat-
edly found that the uptake of routine medical screen-
ings, such as mammography and colorectal screening,
is very low among those with serious mental ill-
ness.23–25 Developing medical information websites
that provide information on and promote heath
screening may be an effective way of reaching this
population. Borzekowski et al.16 found that the
Internet-based health information sought by those
with serious mental illness is predominantly related
to mental health issues, so that incorporating health
screening information into mental health informa-
tion websites could be particularly effective. However,
while the Internet may increase access to health
information, Khazaal et al. have stressed the impor-
tance of educating patients on how to identify reliable
websites.26 Only 25% of people regularly check the
accuracy of the information they obtain online.27

Therefore, clinicians should be aware that patients
may be obtaining information about both their diag-
noses and their treatment from the Internet and
address this possibility with them to ensure that the
information they have obtained is accurate.

Use of the Internet as a social communication tool
was very common among the clinic sample in this
study at rates significantly higher than in the com-
parison group. Evidence from the communication lit-
erature may provide insight into this finding.
Compared to face-to-face (FtF) communication, com-
puter-mediated communication (CMC) allows users
greater control over self-presentation and allows
users to express themselves more clearly without the
need to attend to “noise” such as sensations, conversa-
tional demands, unwanted cues, or concerns about
appearance or behavior.28,29 In an early study of the

use of CMC in a population of young people with men-
tal illness, Zimmerman compared content of weekly
30-minute sessions of FtF and CMC conferencing and
found evidence of lower stress and greater expression
of feelings in the CMC group, concluding that CMC
may provide special benefit for adolescents with emo-
tional disorders.30 Likewise one could speculate that,
for those who experience the negative symptoms of
schizophrenia, CMC would be less stressful than FtF.
The high rates of use of the Internet as a social com-
munication tool in this study appear to support the
hypothesis that, among those with a serious mental
illness, the Internet has the potential to be a comfort-
able social outlet that could allow them both to find
support and to develop a social network to which they
may not otherwise have access.

The 85.7% rate of mobile phone use in the clinic
sample is comparable to the 82% use of mobile
phones found among American adults,31 demonstrat-
ing that participants in this sample do not lack access
to mobile phones. A number of researchers have stud-
ied mobile health (mHealth) interventions for those
with a serious mental illness. Depp et al. reported on
three studies that used mobile phones to augment
psychosocial interventions among patients with bipo-
lar disorder and schizophrenia, concluding that
patients found mHealth interventions useful and
acceptable.13 Granholme et al. investigated the use of
mobile phones for assessing and improving medica-
tion compliance, auditory hallucinations, and social-
ization among a group of patients with schizophrenia
and schizoaffective disorder and found that the inter-
vention was feasible.14 Spaniel et al. found that using
mobile phones to detect and treat early psychotic
symptom re-emergence was an effective interven-
tion.32 Individuals with serious mental illness have
expressed interest in using mobile phone-based inter-
ventions as part of their treatment,12 and community
surveys have found that people find this an accept-
able method of monitoring and managing depression,
anxiety, and stress.32 The rate of mobile phone access
and use found in the present study provides addi-
tional support that such interventions are feasible. 

Limitations

The findings of this study should be considered in the
context of its limitations. Compared to the communi-
ty sample, the clinic sample was non-random and
received no compensation. The receipt of compensa-
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tion among the community sample could partially
explain the difference in completion rates (88.3% in
the clinic sample vs. 96.8% in the community sam-
ple). The lack of compensation in the clinic population
may also have influenced the decision by some not to
participate. In addition, in non-random samples,
responses may be subject to a selection effect and
findings based on self-report surveys are prone to
social desirability, recall, and nonresponse biases. A
larger proportion of clinic participants used the
answer option “Don’t Know” or left responses blank
compared to the community sample. This differential
pattern of responding, whether due to recruitment or
other reasons, represents nonresponse bias and could
potentially impact the comparison. However, results
of the analyses with multiple imputed data were for
the most part consistent with findings from complete
case analyses, with the notable exception of compari-
son of Internet use which became statistically signif-
icant in analyses with imputed data. Also, ICT in the
community sample was ascertained with a somewhat
different instrument, and ICT use was not the focus
of the assessment in that sample. No information on
the specific diagnoses of clinic participants was col-
lected; however, the clinic is designed to serve indi-
viduals with serious mental illness and therefore the
distribution of illness and severity in this sample is
likely to be representative of a population with seri-
ous mental illness.

CONCLUSION

In the context of these limitations, the results of our
study indicate that a sample of patients attending an
inner city community psychiatry outpatient program
are accessing and using ICT in significant numbers.
This provides us with opportunities to develop and
extend monitoring and treatment interventions and
to disseminate pertinent health information to this
population. For individuals with serious mental ill-
ness these technologies also create opportunities for
them to expand their social network in a way that
may be more accessible given their symptoms and
other challenges.
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Appendix: Technology survey completed by the clinic sample

Age: 16–24 25–40 40–55 55–64 65 or older

Gender: Male Female

Completed high school? No Yes

Attended college? No Yes Completed college? No Yes

Q1. Do you own or use:

a. A computer No Yes

i. If you answered yes, what type? Desktop Net book I-Pad Laptop I don’t know

ii. If you answered yes, do you use the computer:

At home At work At the library Other_____________

b. A cell phone No Yes

i. If you answered yes, what type?

Basic phone Blackberry I-Phone Smartphone Other _________ I don’t know

Q2. How often do you use:

a. A computer

Every day Few days a week Occasionally Don’t use Never Don’t know

b. A cell phone

Every day Few days a week Occasionally Don’t use Never Don’t know

Q3. How often do you use the internet?

Several times per day Several times per week Once every few weeks

Once per month or less Never Don’t know

Q4. Where do you have access to the internet?

At home At work On your cell At the library Other ___________

Q5. On the computer have you used the internet to:

a. Send or read e-mail Yes No Don’t know

b. Send or receive “instant messages” Yes No Don’t know

c. Look for job information Yes No Don’t know

d. Look for health information Yes No Don’t know

e. Use MySpace or Facebook Yes No Don’t know

f. Create or work on your own online journal or blog Yes No Don’t know

g. Post on an online message board system Yes No Don’t know

h. Contribute to a wiki, such as Wikipedia.com Yes No Don’t know

i. Talk to someone on a webcam using a service like Skype Yes No Don’t know

j. Play online role-playing games like “World of Warcraft” Yes No Don’t know

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



INTERNET AND MOBILE PHONE USE BY PSYCHIATRIC PATIENTS

Journal of Psychiatric Practice Vol. 20, No. 2 March 2014 103

Appendix: Technology survey completed by the clinic sample, continued

Q6. If you can access the internet on your cell phone, have you ever used it to:

a. Send or read email Yes No Don’t know

b. Send or receive “Instant Messages” Yes No Don’t know

c. Look for job information Yes No Don’t know

d. Look for health information Yes No Don’t know

e. Use MySpace or Facebook Yes No Don’t know

f. Send or receive pictures you took on your cell phone Yes No Don’t know

g. Access the internet Yes No Don’t know

h. Find your location using a GPS (Global Positioning System) Yes No Don’t know

i. Use Twitter or another service to share updates Yes No Don’t know

about yourself or to see updates about others.
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