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ABSTRACT

Development of mental health information system could help improving the delivery of mental health services through improving
information sharing. This study was conducted to investigate organizational and information's structure of the system. In this review
study, the architectural models of mental health information systems in selected countries. The databases used included ProQuest,
PubMEd, CINAHL, Science Direct, Google Scholar, Scopus, and WHO portal; as well as correspondences with experts in other
countries. The content of the relevant studies were analyzed and extraction forms used at this stage. The findings were then presented
in comparison tables. The results showed that, all selected countries have developed mental health information systems in recent years.
In each country, Ministry of Health is the owner of this system, while many other organizations collaborate with it in mental disorders
management process, as well as policy making for information and technical monitoring and support of it. The selected countries have
also developed mental health minimum datasets for reporting mental disorders information. Furthermore, mental disorders data are
first sent to local or regional health institutions. The data is then sent to the mental health information system. In order to provide
desirable mental health services, developing and deploying a mental health information system can be a valuable effort. The
prerequisite to developing a mental health information system is to determine the organizational structure, data elements collected and

exchanged in each database, and data flow.
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physical problems and become the main causes of disability

Introduction

According to World Health Organization (WHO), mental
health goes beyond lack of mental disorders, being a state of
welfare in which a person is able to recognize his abilities, deal
with usual stresses in life, be professionally and socially
constructive, and collaborate with others. 2!

By the year 2020, mental disorders and drug use will overtake
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around the world.P! According to WHO, about 20% of
children and adolescents in the world suffer from mental
disorders. Almost 23% of Disability-Adjusted Life Year (DALY)
- the number of years lost due to ill-health — is caused by mental
disorders.! ! Latest evidence in Iran shows that, the prevalence
of mental disorders is 20%, which accounts for roughly 14% of
the burden of disease in the country. !

According to the above, One of the most important
responsibilities of Ministry of Health is planning, policy making,
and investing in mental health. Obviously, prevention has a
special place among different interventional programs. In
preventing mental disorders, having access to accurate and
comprehensive relevant information is very important. In this
regard, development of a coherent mental health information
system (MHIS) is a requirement. [7-*!

WHO defines MHIS as a system that collects, processes,

analyzes, and publishes mental health information.” The main
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functions of MHIS are facilitation of data collection, processing,
analysis, ~distribution, and sharing, and thus, service
improvement and development of the mental health system.['*
"' The main objectives of MHIS development are improving
performance, effectiveness and quality in mental health care,
promoting evidence-based practices, and improving inter-
institution collaboration, in the light of timely access to
information.” > B In addition, MHIS is needed for planning
and decision-making, monitoring, evaluation, and development
of services, improving quality of care, prevention and
promotion of health, reducing costs, and doing research.["* "*I In
addition, this system can serve as a planning and servicing tool,
which can lead to continuous improvement of service quality by
documenting and reporting services.['%!

Studies have shown that, wherever it is necessary to design a
system that exceeds a certain size or complexity, or satisfies
certain requirements, it is inevitable to move towards
“architecture” !'7"1 Architecture determines type of data that
need to be collected, stored, processed, and transferred, and
system components, their relationships, and the rules that
govern them, i.e. organizational structure and Information's
structure.”*??l Regarding the importance of collecting, storing,
processing, and sharing mental health data, and quick access of
specialists to relevant information, and to provide safe, patient-
oriented, coordinated, and efficient healthcare, it is necessary to
employ architectural principles.”®) MHIS architecture is
important since mental health organizations have extensive
connections with other health and non-health sections, such as
judicial institutions, criminal courts, labor unions, social
services, and educational centers. 2+ 2]

One of the most important basic steps in developing the
architecture of national MHIS is to identify organizations whose
activities and services are related to mental health. ['¥! For this
purpose, the current status of mental health and the related
organizations need to be carefully investigated with the help of
all mental health stakeholders. 1% 2l

Understanding MHIS structure in the leading countries and
using their experiences can help other countries to develop and
improve their own MHISs. Therefore, the aim of the present
study was to investigate the organizational structure, content

and data flow of MHIS in the pioneering countries.

Methods

This study reviewed the architectural models of mental health
information system in a number of selected countries, including
the UK, New Zealand, and the US. Database used included
ProQuest free medical journal, PubMEd, CINAHL, Science
Direct, Google Scholar, and Scopus. In addition, the portals of
WHO was used for further search, along with correspondences
with experts in other countries. The search terms included, but
not limited to, mental health information system, mental
health, information system architecture, and architecture
model. Publications between in 2000 and 2016 that were in

English were considered in the study.

Search results showed a total of 70 relevant studies, from which
55 studies were used in reporting the findings. Resources were

selected based on their relevancy to research objectives.

Results

National MHIS architecture can be discussed from
organizational structure and information structure perspectives.
To do this, organizational and information's structures of MHIS

in the selected countries will first be examined.

Organizational structure of national
MHIS in the selected countries

In the United States of America, many organizations are
responsible for providing and monitoring mental health services
under the supervision of Department of Health and Human
Services. Some of the most important of these organizations are
as follows: Substance use and Mental Health Services
Administration (SAMHSA), National Institutes of Mental
Health (NIMH), and Centers for Disease Control and
Prevention (CDC).””’l Program Performance and Evaluation
Office (PPEO) of CDC is in charge of prevention and treatment
of mental diseases and promotion of mental health.?” SAMHSA
has several programs for reducing effects of substance use and
mental diseases, including national program for suicide
prevention in children, adolescents and youth, and substance
use prevention program.P® 3!l NIMH is responsible for leading
and supervising research in science and technology in the field
of psychiatry and mental health. The mission of NIMH is to
prevent, diagnose and treat mental diseases through applied
clinical research.??

Regarding the wide range of entities involved in mental health
in the US, efforts have been made to design, implement and
update mental health information systems and systems, in order
to improve communications among the involved centers. It
should be mentioned, however, that the available systems are
state-owned and there is no national MHIS. Nevertheless, the
federal government has also tried to unify mental health data at
a national level. One such attempt has been development of
Common Data Elements (CDEs) and integration of statistical
reports.’¥*l NIMH has provided CDEs to improve quality and
facilitate data sharing, and to ensure that there is the same
understanding of data.!*!

In addition to, integration of statistical reports is need. The aim
is to support federal and organizational decisions, control
performance and assess improvements to information.
Accordingly, all ministries and government agencies collect and
send their statistical reports in the form of a common set of
professional and operational standards. SAMHSA, as the center
for mental health statistics and quality of service and a member
of the Federal Statistical Unit, collects, analyzes and distributes
mental health reports. SAMHSA prioritized data and results in
accordance with integrated data strategies and National Quality
Improvement Framework and sends them to Federal Statistical

Unit. Report integration leads to improved public awareness
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and quality of mental health services, and helps to assess the
effectiveness of programs. 7

In the UK, the majority of mental health institutes (66%) are
directly supported by the National Health Service (NHS).
Mental health services are provided by mental health trusts,
consisting of disabled educational services, psychiatry units,
specialist nursing services, crisis and triage services, mental
intensive care units, rehabilitation centers, eating disorders
clinical care units, mother and baby services, home care, mental
health specialist hospitals for children, adolescents and adults,
forensic mental health specialist hospitals, and addiction
treatment centers. 3841l

Regarding the wide range of entities that provide mental health
services, NHS has been designing a multi-disciplinary
information system, in order to improve the quality of
specialized communications among the involved centers.*?! One
major part of this project is the Integrated Mental Health
Electronic Record (IMHER) designed specifically for collecting,
storing, processing, and exchanging mental health information.
IMHER has promoted public metal health in the UK by
connecting all involved mental health organizations and groups
and distributing the required information in a timely manner.
[43]

New Zealand Health Information Service (NZHIS) has been active in
the Ministry of Health since 1994 upon implementation of the

Health Information Security Act. In September 1997, Health
Information Standards Organization (HISO) became in charge
of establishing and maintaining the mental health information
project, as well as alcohol and drug use services. "1 The aim of
this project was to improve planning, collaboration,
monitoring, and assessment of healthcare services, and
consequently, the overall outcome of mental health services.
After it was completed in 2000, metal health data were
collected and stored in the mental health database based on the
national collection of mental health information. 1%+

Since the beginning of July 2008, the New Zealand Health
Ministry has introduced the Mental Health Information System
as the Programme for the Integration of Mental Health Data
(PRIMHD). According to PRIMHD, mental health data is
collected from all governmental and nongovernmental
organizations, summarized, and ultimately stored in the
Ministry of Health's mental health data warehouse. The resulted
data are used to report on the services provided, the service
provider, and the results of the services provided, and serve as a
basis for the proper planning of mental health services and
decision-making at the local, regional and national levels. 1!
Table 1 shows the name and ownership of the MHIS database.:

27, 30, 31, 33-35, 37, 47-67]

Table 1. Name and ownership of the MHIS database

Country

Name and Componen

of the Information System

United States of America

New Zealand United Kingdom

State Mental Health Information
Mental Health Information System
’ System

Department of Health & Human

System Ownership at National Level )
Services

-Substance use and Mental Health
Services Administration (SAMHSA)
-National Institutes of Mental Health

(NIMH)
-Centers for Disease Control and
Prevention (CDC)

Policy Makers

-Substance use and Mental Health
Services Administration (SAMHSA)
-National Institutes of Mental Health

(NIMH)
-Centers for Disease Control and
Prevention (CDC)

Data Sources

Programme for the Integration of

Mental Health Data (PRIMHD)

Ministry of Health

-Chief Advisor (Mental Health)
-Mental Health Review Tribunal
in Accident Compensation

Corporation

-20 District Health Boards (DHBs)

-Chief Advisor (Mental Health)
-Mental Health Review Tribunal
in Accident Compensation

Corporation

-20 District Health Boards (DHBs)

Integrated Mental Health
Electronic Record (IMHER)

National Health Services

-Mental Health Trust
-Poor House
-Police
-- Judicial Authorities

-forensic medicine

-Center for Substance use Treatment

-Mental Health Trust
-Poor House
-Police
- Judicial Authorities

-Forensic Medicine

-Center for Substance use Treatment

MHIS information’s structure in the

selected countries
The information's structure of the above MHISs was reviewed
in terms of MHIS data elements, data resources and information
flow. Regarding the data content, the results of examining
MHISs of the selected countries showed that:
¢ In all studied countries, a unique identifying number,
whether National ID or Social Security Number or

equivalent is used to record information in the MHIS;

® Demographic information is collected in all MHISs of the
countries under study. Considering the impact of

"gender", "age", ‘"marital status", "education",
"occupation and employment status" and "housing

status", this information is collected from patients;

® Collecting clinical information, including information
about diagnosis, visits, counseling, and interventions has
been considered in all of the selected countries. This

information is collected in more detail in the UK and
New Zealand;
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® Regarding the impact of mental diseases on the physical
and mental status of patients, collecting the data element
of the "legal status of the patient” is important for the
judicial authorities. However, data on the patient's legal

status is not collected in the United States;

® Data about the “referral” process are collected in all
countries studied; however, this data element has
received considerable attention in the New Zealand's
MHIS, as it consists one of the main records in the
system. Multiple data elements collect data about the
"release clearance" process;

® One of the key issues in improving the quality of health
care is evaluating the outcome of the services provided.
Despite the importance of assessing the outcome of
mental health services, the "outcome" data element is
only collected in the New Zealand's MHIS;

® One negative effect of mental illnesses is the concern
about being in society. The labeling of patients with
mental disorders has always been one of the obstacles to
their referring to mental health centers. Therefore,
collecting information about the social relationships of
patients is important. However, only the federal
government of the United States has regarded the data
elements of "social relations" and "disability and social
status" necessary;

® Regarding the need for accurate collection of mental
health information, especially for the judiciary,
information about "mental health care providers" is

collected in MHISs of all of the selected countries (Table
2).[53,67—7]]

Table 2. The collection of data elements in the MHIS

Country Data Sets of Mental Health Information System

United Kingdom

New Zealand

Demographic Information/ Geography/ Referral Source/ Legal Status of the Patient/ Discharge/ Visit/ Counseling/ Treatments/

Evaluation of Patient's Response to Treatment/ Status of Patient Admission/ Conditions of Discharge/ Status of Homeless Patients.

Healthcare User/ Legal Status/ Referral Discharge/ Activity/ Classification/ Collection Occasion/ Outcome Tool/ Outcome Item.

-SAMHSA has developed mental health specific indicators, called National Outcome Measures (NOMs). SAMHSA’s indicators

include reduced morbidity, employment, education, housing stability, and social connectedness, access to care, and retention in and

perception Of care.

-The Medicare program and many private health insurers use the Healthcare Effectiveness Data and Information Set (HEDIS) to

United States of America measure mental health care quality. The measures in HEDIS include medication management for anti-depressants, follow-up after

hospitalization for mental illness, and utilization of mental health care services.

-AHRQ produces two congressionally mandated reports on the quality of health care annually. The indicators that AHRQ uses to

measure effectiveness of mental health care are suicide death rate, based on data from the HHS’s National Vital Statistics System,

and receipt of treatment for major depression, based on the HHS’s National Survey on Drug Use and Health.

In all countries under study, mental health information is
collected from mental health care institutions.> >3 ¢l In New
Zealand, mental health services data are collected at the second
and third levels from all hospitals and governmental and
nongovernmental health institutions that receive the mental
health services and alcohol and drug use budget from the
Ministry of Health. It should be noted that in New Zealand,
some psychiatric services are classified as disability services, and
the related data are not stored in the program for the
consolidation of mental health information.!*”> ¢! The UK NHS

has paid more attention to the primary sources of mental health

information collection; in addition to all health care institutions
involved in mental health, information about drug treatment
centers, poor house, forensic medicine, police, and judicial
authorities are also collected. Collecting information from
other institutions involved in mental health is important because
of the impact of living conditions on mental disorders and, on
the other hand, the impact of mental disorders on the physical
and mental state of individuals. This issue has been addressed by
the British government.> 7 Table 3 shows the sources of
information and reporting levels in the national MHIS in the

selected countries. !} 3749, 53, 67, 68,70, 72-76]

Table 3. Sources of information and information flow in the MHIS

Country Reporting Levels Data Sources
National Inpatients/ Outpatients and Community Mental Health Care Services/ Private Mental Health Providers/
chional NHS Trusts/ Clinical commissioning groups/ Hospital services/ Primary Care/ Specialist services/

England The State Public health/ Mental health services/ Mental Health Trust/ Poor House/ Police/ Judicial Authorities/

Forensic Medicine/ Drug Addiction Treatment Centers
National Psychiatric Hospitals/ General Hospitals/ Publicly Funded Hospitals/ Non-Governmental Organisations/
New Zealand The State Residential and Supported Accommodation Services/ Community Mental Health and Addiction Services
National . o
United States of America The State In accordance with state laws, all Mental Health and Substance use Institutions.
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In all countries under study, data collected from data sources
are sent to higher level organization after summarization and
integration. Finally, the information is summarized in the
database of the responsible governmental entity — mainly
Ministry of Health, 74267, €8, 70, 72-7¢]

In all studied countries, the communications are two-way at
lower levels and one-way at higher levels (e.g. level of Ministry
of Health). Only in the UK are there also two-way
communications at the NHS level.”> 7 According to the NHS,
mental health information is used locally by the following
individuals/ organizations: mental health and learning disabilities
service providers, the delegacy, managers, analysts, financial
agents, and researchers. At the national level, it is used by the
following entities/ organizations: NHS, Department of Health,
Department for Education, Audit Commission, Quality of Care
Commission, Health and Social Care Information Center,

business centers, and universities.?*"!

Discussion

As the findings show, the MHIS should be studied from a
variety of dimensions. The first and most important point in
designing a MHIS is determining the ownership of the system.
In all countries under study, system ownership is the exclusive
responsibility of the Ministry of Health.B: 27 30 31, 3335, 37, 47:34)
Governmental ownership of the system, regarding the statutory
authority mandated by the Ministry of Health, facilitates
decision-making processes and enforcement of laws and
policies. The findings showed that at the lower levels, the
overall structure of the system (other databases) varies
according to the management structure of these countries. In
New Zealand, the database includes information of drug and
alcohol use services as well as residential and supported
accommodation Services.*! The UK NHS has given more
attention to the components of the MHIS. In addition to the
database of all mental health care institutions involved in mental
health, the databases of drug addiction treatment centers, poor
houses, forensics, police and judicial authorities are also active
in the implementation of the MHIS.P*#!I In the United States,
databases of SAMHSA, NIMH, CDC, Centers for Medicare &
Medicaid Services (CMS), and the Office of Public Health and
Science (OPHS) collaborate in the implementation of the
MHIS. 272

The collection of information from other institutions involved
in mental health is important because of the impact of habits of
life on mental disorders the impact of mental disorders on the
physical and mental state of individuals. The British government
has paid more attention to this issue than other studied
countries.

Another issue in designing a MHIS is to determine the type of
data to be collected. Various opinion polls suggest that the
collection of mental health data will be very difficult without
standard data with similar meanings.I””? According to the WHO,
the existence of a minimum dataset in MHISs is inevitable and
all activities should be directed towards its preparation and

formulation. Applying the minimum dataset will lead to

comparability and compatibility of mental health data at
national and international levels. Therefore, it is necessary
that a mental health dataset is compiled with nationally agreed
definitions before designing any MHIS. It was found in the
present study that, the set of required data elements and mental
health indicators have been defined in the countries under
study. According to the definition, in all countries under study,
"national identification number" is used to record information
in the MHIS.P* ¢7! Using the national identification number
will improve data security when recorded by the system
software, in addition to increasing the quality of data and
preventing redundancy.®'l

One of the effects of mental illnesses is the concern about being
in the society. Stigma to patients with mental disorders has
always been one of the obstacles to their referring to mental
health centers. Therefore, it is important to collect information
about the social relationships of these patients. However, only
the United States has necessitated data elements of "social
relations" and "disability and social status". [°!

According to the findings, another thing that is required in
designing and implementing a MHIS is determining the
relationship between the databases that comprise the system.
One of the most important steps in developing the architecture
of the national MHIS is identifying the institutions and
organizations whose activities and services are related to mental
health.[' In all countries under study, data collected from data
sources are sent to higher level offices after being summarized
and integrated. Finally, the information is summarized in the
database of the responsible governmental entity — mainly the
Ministry of Health. In all studied countries, the communications
are two-way at lower levels and one-way (bottom-up) at higher
levels (e.g. level of Ministry of Health). 137 4% €7, 68, 70. 72761 Only
in the UK are there also two-way communications at the NHS
level.l”” 71 Two-way communications at higher levels, enables
all institutions to access nation-wide comprehensive and
integrated information. Consequently, different institutions can
benefit from optimal planning and decision making while
accessing the information they need. In addition, in case of any
loss of information in a regional database, the database can be

retrieved faster by requesting information from the NHS.

Conclusion

By collecting, processing, analyzing, disseminating and using
mental health information, the MHIS can improve the
performance, effectiveness and quality of mental health care,
and lead to fair distribution of services, promotion of evidence-
based practices, and improved inter-agency collaboration.
Although some countries have created the MHIS at the state and
national levels, and the characteristics, dimensions, challenges
and importance of such systems vary from country to country.
According to the findings, little attention has been paid to
mental health information systems than paid to other
information systems, and this requires extensive planning and

serious efforts. However, using the experiences of developed
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countries can pave the way for other countries to set up an

effective information system to manage mental disorders.
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