
INTRODUCTION

Over the past several decades, information technolo-
gy has revolutionized many industries, increasing effi-
ciency and introducing previously unimagined capabili-
ties. The full realization of information technology in
healthcare has lagged for a variety of reasons, including
the heterogeneity of health-related information and the
complexity of systems in which healthcare is delivered.
However, there is ever-increasing attention to practical
applications and research in the area of health informa-
tion technology worldwide, and this extends to mental
health.

Applications of information technology in healthcare
include electronic health records (EHRs), telemedicine,
and Internet-based educational material targeting both
patients and clinicians. Functions of health information
systems include patient management, monitoring

resource utilization to inform policy management,
administrative support, and public health research
(Gulbinat et al., submitted for publication). There are
several nation-level initiatives underway to expand or
nationalize the use of information systems, and a com-
ponent of these programs is expanded use of EHRs
(Gulbinat et al., submitted for publication). There are
various definitions of EHRs, but major supported func-
tions include recording clinical and demographic data,
viewing and managing results and imaging, order entry
including electronic prescribing, and supporting clinical
decisions (Desroches et al., 2008). Differences in fund-
ing sources, governance structure, mechanisms for com-
munication and coordination, and a lack of technical
standards for interoperability has led to wide variation
in the progress of national initiatives (Arnold &
Wieners, 2008).

The early stage of national information system has not
prevented innovations in the area of mental health infor-
mation technology. Activities have touched on many
aspects of care, including screening, treatment, and coor-
dinating care of chronic illness. This article will provide
a sampling of current activities as well as important chal-
lenges such as privacy protection and the handling of nar-
rative information in the realm of mental health informa-
tion technology.
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APPLICATIONS AND INNOVATIONS

Screening and Assessment

An active area in psychiatric clinical computing is the
development of computer-administered questionnaires
based on ratings scales and structured interviews that
assign clinical diagnoses or measure symptom severity
(Freedman, 2003). Computer-based screening systems
have been implemented to reduce underdiagnosis in clin-
ical settings, and to provide self-screening opportunities
for individuals in the community. Remote Web-based
screening and assessment exist for problem drinking
(Cunningham et al., 2006), major depressive disorder,
and anxiety disorders (Farvolden et al., 2003). An exam-
ple of a clinical setting based screening is a major depres-
sive disorder screening questionnaire completed by
patients in a primary care waiting room, scanned into the
EHR, and made available to the clinician at the time of the
visit (Klein et al., 2006). EHRs facilitated tracking of
depression screening rates in United States Department of
Veterans Affairs primary care clinics, where the goal was
to screen all patients annually (Kirkcaldy & Tynes, 2006).

In addition to screening, Web-based questionnaires
have been used to monitor response to treatment over
time. For example, a system was designed to integrate
with the EHR in the United Kingdom for monitoring neu-
ropsychiatric symptoms, side effects, and quality of life
for children treated for neurodevelopmental and neu-
ropsychiatric disorders (Gringras et al., 2006).

Clinical Decision Support

Information systems facilitate clinical decision sup-
port, which is intended to inform decision making at the
point of care. Examples are alerts triggered by newly
available abnormal clinical information; critiques that
draw a clinician’s attention to an action recently taken
(e.g. an order for a medication dosage that is well outside
the typical range); and reminders for actions the clinician
should consider taking (Denekamp, 2007). In an outpa-
tient mental health clinic, computer reminders yielded
higher rates of screening for mood disorder and complete
documentation of DSM-IV criteria than did paper check-
lists (Cannon & Allen, 2000). Computerized clinical
decision support to assist in the actual diagnosis of psy-
chiatric conditions, however, may be less effective. A
study comparing a computerized and paper-based struc-
tured psychiatric diagnostic process (Bergman & Fors,
2008) found a higher rate of correct diagnoses with the

paper-based approach. In a study of physician responses
to automated alerts, psychiatry was among the specialties
most likely to override alerts without review (Long et al.,
2008), which could suggest that reminders being deliv-
ered are not clinically pertinent, or that psychiatrists are
less receptive to this type of intervention. The advantages
and potential barriers to clinical decision support in psy-
chiatry warrant further investigation.

Treatment Settings

Information technology can support treatment activi-
ties in both inpatient and outpatient settings. An account
from a psychiatric hospital with a computerized informa-
tion system reported several advantages that aided treat-
ment: clinical information such as medication lists, labo-
ratory results, and consultation reports were readily
accessible by members of the treatment team; generation
of documentation such as patient instructions, correspon-
dence, and hospitalization summaries was efficient; and
communication between attending psychiatrists and
nonpsychiatric consultants was facilitated (Modai et al.,
2002). For patients diagnosed with schizophrenia, med-
ication documentation that directly impacts the course of
treatment was found to be more complete and faster to
retrieve in EHRs than in paper records at mental health
centers (Tsai & Bond, 2008). A study of the impact of
EHRs on ambulatory care found an association between
EHR use and avoiding benzodiazepine prescribing for
patients with depression, although an association was not
found for most of the remaining general health indicators
studied (Linder et al., 2007).

Improved Communication

The management of individuals with chronic illness
often involves clinicians in many settings and disciplines.
Information technology can impact the management of
chronic conditions such as depression and schizophrenia
by identifying and flagging those patients with chronic
illness for clinicians; making clinical information readily
available to the team of clinicians that may be involved in
an individual’s care; engaging the patient by making clin-
ical information and tailored education more readily
available to him or her (Marchibroda, 2008); centralizing
treatment planning; improving provider communication;
providing lab value and medication alerts; and tracking
patient outcomes (Young et al., 2007). A variety of infor-
mation system features have been found to facilitate
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treatment collaboration and positively impact outcome of
chronic conditions including mental illness. These
included the presence of an EHR system; population-
based reporting and feedback; and computerized prompts
(Dorr et al., 2007). A software system developed to coor-
dinate the care of patients with schizophrenia in the
United States Department of Veterans Affairs, which
included features such as clinical reminders and electron-
ic messaging between members of the clinical team, led
to measurable improvements in quality, such as changes
in prescribing practices and an increase in the offering of
family intervention (Young et al., 2004). The smart card,
which is carried and controlled by the patient and can
store information or the means to access information on
the Internet, is another innovation used by the team of
clinicians involved in an individual’s care to share and
update information at the point of care (Marschollek &
Demirbilek, 2006). Communication between clinicians at
different organizations requires policy as well as techni-
cal coordination. Using psychiatric rehabilitation as a
model, a study noted that organizational interventions
such as aligning policies on sharing clinical information
are required before information systems can connect
healthcare organizations and government agencies
involved in an individual’s care (Timpka et al., 2007).

Telepsychiatry

Due to the prominence of verbal interaction and inter-
vention, mental health is particularly suitable to telemed-
icine. This is particularly important given the multitude
of populations that do not have access to psychiatric ser-
vices due to geographical barriers or limited resources.
Face-to-face interactions can be augmented by alternative
modes of communication utilizing a variety of technolo-
gies, such as telephone, video conference, and web con-
ference. Telepsychiatry services have been delivered in
outpatient and emergency settings (Yellowlees et al.,
2008); include therapy (Hilty et al., 2004), consultation
service, education and training (Neufeld et al., 2007); and
may prove important to an area affected by natural or
manmade disaster (Yellowlees et al., 2008).

One of the applications of telemedicine is the collec-
tion and transmission of clinical measurements, such as
blood glucose level by patients and families at home.
This approach can also be used for behavioral informa-
tion. A proposed platform would allow families to record
and share digital camera video clips of behaviors related
to autism (Oberleitner et al., 2004). Also, passive infrared
sensors were used in the homes of elderly people to mon-

itor number of outings and sleep patterns to detect
dementia (Suzuki et al., 2007). New types of behavioral
information that is often unobservable in the clinical set-
ting could be collected and transmitted from home, and,
coupled with EHRs, shared among clinicians.

E-Mental Health

E-mental health refers to services and information pro-
vided through the Internet (Cleary et al., 2008).
Individuals, particularly those with chronic illness such
as depression, are increasingly turning to the Internet for
health information (Bundorf et al., 2006). As access to
the Internet increases, so does the search for health infor-
mation online: 75-80% of American Internet users have
searched for health information online, and 75% of those
with a chronic condition reported that their searches
affected a decision about treatment (Fox, 2008).
Examples of Internet-based psychoeducation abound in
the literature, ranging from information targeting adoles-
cent suicide survivors (Hoffmann, 2006) to material on
depressive symptoms in persons living with HIV/AIDS
(Lai et al., 2008).

In addition to serving as a resource for information,
the Internet provides opportunities for new forms of
interaction and communication. Technologies such as
online message boards and chat rooms support virtual
communities for communication and the exchange of
ideas among healthcare providers, patients, family mem-
bers, and members of the general public. Virtual commu-
nities may support interaction among clinicians for
healthcare delivery and research teams, between clini-
cians and patients for disease management, and between
patients that share a diagnosis such as depression
(Demiris, 2006).

The Internet has also been used for the delivery of
therapy, with and without clinician support. Internet-
based cognitive behavior therapy interventions have been
described for a range of conditions, including post trau-
matic stress disorder, panic disorder, and depression
(Emmelkamp, 2005). Internet-facilitated therapy may be
delivered by a wider range of clinicians, and therefore
reach a larger patient population. For example, an
Internet based therapy program for panic disorder was
found to be effective when paired with support by either
psychologists or general medical practitioners (Shandley
et al., 2008). Internet-based interventions may also reach
individuals who may otherwise not seek help, illustrated
by a highly used Internet-based intervention targeting
heavy drinking (Linke et al., 2007).
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The expansion of interactive, graphics-rich, three-
dimensional, Internet-based virtual worlds has led to
novel healthcare applications. Virtual worlds have been
used to simulate the auditory and visual hallucinations of
patients with schizophrenia, affording a new format of
education for clinicians and patients’ families alike
(Yellowlees & Cook, 2006). Utilizing virtual worlds for
the delivery of psychotherapy is also under active explo-
ration (Gorini et al., 2008).

Public Health Research

By decreasing the burden for data collection and pre-
senting information in a more structured form, informa-
tion systems facilitate population level research and
analysis. An EHR network covering over 2 million
patients was recently employed to assess the rate of anti-
depressant medication use in persons with a diagnosis of
depression and medical comorbidities (Gill et al., 2008).
Collection of data for this study was facilitated by captur-
ing diagnoses and medications from structured fields in
the electronic record rather than from manual review of
entire paper records. Information from an EHR system
was used to monitor adherence to medication manage-
ment guidelines in patients with schizophrenia, with the
electronic method of data collection allowing for a signif-
icantly larger study population than a manual review of
written records would allow (Owen et al., 2004).
Registries, databases of cases of a given condition, have
also been successfully implemented for research and man-
agement of depression (Kilbourne et al., 2006). As is the
case for exchanging information for patient care, research
studies that involve multiple organizations require policy
and technical solutions to collect information from incom-
patible information systems (Winter et al., 2007).

Education

Health information technology and the Internet have
been used to expand education and support not only for
the general public, but also for mental health profession-
als. A suicide prevention resource targeting rural
Australia provides online educational material and the
opportunity for online interaction at three levels: the gen-
eral public, members of the community who may deal
with individuals at risk, and professional health workers
(Penn et al., 2005). With advantages such as constant
availability and portability across institutions and set-
tings, Internet-based learning modules are increasingly

popular as tools to augment psychiatric education (Chan
& Robbins, 2006). The use of EHRs as tools in the edu-
cation of mental health professionals in training has only
begun to be explored (Keenan et al., 2006).

Bioinformatics

Advances in the field of genomics are bringing new
insights to the field of psychiatry. Bioinformatics, which
focuses on managing and analyzing large amounts of
data, is particularly pertinent in the study of psychiatric
disorders, which like other complex genetic traits may
involve hundreds of genes (Kelsoe, 2004). A national
database of biological materials and environmental infor-
mation associated with neurological and psychiatric dis-
eases in Hungary is an example of emerging resources
(Molnar & Bencsik, 2006). As information about the
genetic underpinning of psychiatric illness expands and
influence treatment decisions, informatics solutions will
be needed to guide medication selection (Preskorn, 2006).

ISSUES

Confidentiality, Privacy, and Security

The ability of health information systems to make
records more accessible for treatment purposes also
increases the risk of unauthorized access. Medical records
may contain sensitive information including financial
information, mental health, sexually transmitted diseases,
and reproductive history. A major source of protection of
records to date has been the storage of information in
fragmented and difficult to locate paper-based records
(Rothstein & Talbott, 2006). There are numerous exam-
ples of devices such as portable flash drives, laptops, or
compact disks containing patient records being misplaced
or stolen, and patient information has been inadvertently
posted on the Web (Wernick, 2006). Medical profession-
als have accessed the records of celebrities for whose care
they were not involved (Ornstein, 2008). An emerging
source of breach is the posting by medical professionals
of identifiable information and images on medical
weblogs (Lagu et al., 2008).  Limiting access to health
information is an ongoing challenge.

Individuals may withhold health information from
clinicians if confidentiality, privacy, and security are not
assured. A recent poll found that one in six patients with-
held information from health professionals because of
worries it might be disclosed (HarrisInteractive, 2007).
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This is likely to persist if breaches continue, hampering
the clinician’s ability to gather critical information and
form a therapeutic relationship. In one study individuals
identified a range of information from their records they
would not want shared on a national database, including
depression, erectile dysfunction, and asthma (Powell et
al., 2006). Challenges in establishing an approach to pro-
tection include respecting individuals’ wishes for how
their information is shared; accounting for the variation
in information that patients will categorize as sensitive;
maintaining protection as information is shared between
systems and settings; and ensuring that access to key
information by clinicians at the point of care is not over-
ly cumbersome.

Many approaches have been proposed and implement-
ed to protect sensitive health information, often incorpo-
rating both technological solutions and organizational
policy. Key elements include the ability to track access
and modification to records; giving the patient a degree
of control over who can access their information, typical-
ly with an override policy for urgent situations (Mandl et
al., 2001); limiting information access to clinicians with
a direct therapeutic relationship (Lovis et al., 2007); and
encryption (Meingast et al., 2006). Several national
information systems are implementing masking capabili-
ties, where individuals can limit access or transfer of their
own sensitive information (Pritts & Connor, 2007). Key
to achieving acceptable protection will be the acknowl-
edgement of its importance and incorporation early in the
development cycle of information systems.

Narrative Free Text

Clinical documentation in psychiatry includes a great
deal of narrative free text, which is less computer-read-
able than structured, codified information. Information
contained in narrative notes is less amendable to extrac-
tion, aggregation, and analysis than more structured
information in electronic records, although a study quan-
tifying patient non-adherence using the text of physician
notes (Turchin et al., 2007) illustrates that this type of
analysis is possible. The availability of “copy-and-paste”
yields sections of notes, including the mental status exam
(Thielke et al., 2007), that may be redundant, perpetuate
outdated or incorrect information, and lose meaning
when language is repeated over time (Hirschtick, 2006).
Informal reminders, observations, and diagrams written
in the margins of paper records to serve as memory aids
do not have a clear counterpart in the template-based
structure of EHRs (Frey, 2007).

Reliability of Online Information

A review of websites pertaining to psychological trau-
ma illustrates that while health information on the
Internet is abundant, it is often inaccurate or unreliable,
and in some instances, potentially harmful (Bremner et
al., 2006). A review of online information on alcohol,
tobacco, and other drugs also noted the wide range of the
quality of available information (Monahan & Colthurst,
2001). There will be an increasing role for mental health
professionals to help individuals find reliable information
and to interpret information found online.

Impact on Clinical Workflow

The use of a computer during the clinical encounter
may inhibit communication by drawing the clinician’s
attention to the screen, and by influencing the organiza-
tion of the visit (Frankel et al., 2005). Therefore, atten-
tion must be paid to the physical configuration of the
clinical setting to optimize verbal and nonverbal com-
munication (McGrath et al., 2007). An EHR malfunc-
tion during an outpatient psychiatric encounter can be
particularly problematic as it can lead to lost narrative
information and interrupt the flow of the patient-psy-
chiatrist interaction (Kaufman & Hyler, 2005).
Information overload and difficulty in identifying the
most pertinent clinical and scientific information threat-
en to erode the limited time available to clinicians (Fava
& Guidi, 2007; Weiner & Biondich, 2006). Patient sat-
isfaction, particularly in the psychiatric patient popula-
tion where the patient-clinician relationship is vital,
needs to be monitored as electronic charting is intro-
duced into the clinical encounter (Stewart et al., 2005).
Training of clinicians in basic computer skills such as
information retrieval may be required to optimize use of
technology for clinical and educational purposes (Lim
et al., 2006).

The introduction of health information technology can
lead to unintended consequences. Several categories of
unintended consequences have been reported with the
introduction of computerized provider order entry
(CPOE), including increased workload for clinicians and
generation of new kinds of errors (Campbell et al., 2006).
The introduction of CPOE into a pediatric hospital led to
a measurable increase in mortality rate (Han et al., 2005).
To minimize unintended consequences, information tech-
nology innovations must be implemented thoughtfully
with close involvement of the clinicians and patients
affected.
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CONCLUSION

This overview was intended to provide illustrations of
the range of activity in the area of heath information tech-
nology applied to mental health. Health information tech-
nology has the potential to augment screening and treat-
ment, improve communication in fragmented treatment
situations, expand the reach of limited resources, provide
new opportunities for public health research, and over-
come barriers of geography in disseminating information
and services. Challenges include protecting sensitive
information, handling narrative text, filtering information
of varying quality retrieved online, and addressing
impacts on clinical interaction. Research and develop-
ment in the areas covered is likely to continue in the years
ahead, and new innovations will emerge as technology
advances. While many of the innovations described will
not be fully realized until national information systems
reach a larger scale, many are having a positive impact on
mental healthcare today.
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