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Executive Summary

The products of this consultancy were divided into two documents. The first deals with the main
objective of the consultancy: the elaboration of the TOR and the requirements for the bidding of
Hospital Information System (HIS) for Maputo Central Hospital (HCM), the most important and
referral hospital for Mozambique’s Health System. The second document is a technical report
that aims at helping the Ministry of Health of Mozambique (MISAU), or more precisely MISAU’s
Health Information and Informatics Department, to implement a National Health Informatics
Infrastructure. The current policy documents and the roadmap for the area were analyzed and
the need for some extensions has been identified. Such extensions include the creation and
adoption of national e-health standards as well as aspects related to infrastructure, methods
and human resources. These extensions are proposed in the Technical Report.

The first document details the requirements for the HIS/HCM. It proposes a four-year strategy
for HIS deployment and emphasizes that besides the system itself there is the need to align HIS
implementation with the National Strategy and, by doing so, to have the standards defined
together with MISAU. In addition to that, it is necessary to incorporate in the TOR the revision of
all management and healthcare delivery processes in order to guarantee a successful HIS
implementation.

The TOR document starts with the diagnosis of the present situation of the use of IT at HCM.
The lack of information for patient care, or hospital management is pointed out. Areas where the
need for some automation is urgent, such as Pharmacy and Stocks, whose processes are fully
on paper, or the (Nutrition) sector that has no tool to calculate the patient diets, are also singled-
out. The problem of the distributed patient files and the need to reform the current patient
archives are also identified. The most important issue raised in this part of the report are the
standards, or the absence of them. ICD-10 is poorly used. There are no standards to describe
medical procedures nor is a common content standard to describe summary discharges,
encounters, or outpatient visits. Only volume indicators are calculated since there is no
information about morbidities. Exception is taken for the TARV programme (Anti retro Viral
Treatment for AIDS patients) for which an essential dataset based on international protocols do
exist.

Based on this scenario the TOR proposes a four-year four-stage strategy to implement the HIS.
In common they have the standards component that is the system’s cornerstone.

1% phase (1% year): Standards (vocabulary, content, security and communication) should be
defined. This first interaction must implement the healthcare vocabulary repository; face the
revision of the following processes: Patient Register, Admission and Transfers, Discharge
Summary, Stocks and Pharmacy, Patient Scheduling, TARV Patients Register and Follow-Up,
uses of the health information (an extensive list of hospital health indicators is proposed). Those
are also the functionalities that should be present in the first interaction.

2" phase (2"year). The second year focuses the HIS implementation to support the
administrative and managerial departments. The processes revision and HIS functionalities
should cover: Sterilized Supplies Centre, Procurement, Hospital Costs, Assets, Finance and
Account, Laundry and Transports.

3" phase (3" year): The focus for the third year is to support healthcare delivery processes.
Again, standards for the new functionalities need assessment. Processes and Functionalities:
Encounter Registers (outpatient and emergency), Electronic Health Record (starting with
ePrescribing and integration with Lab results), Medical Images, Diet and Nutrition) (partially
addressed in the first interaction), Surgical Centre and Scheduling, Pathology, Blood Bank.
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4™ phase (4" year): This interaction focuses on the definition of the business intelligence tools
to support HCM and MISAU strategic planning. The Bl tool will dynamically build the health
indicators using information from the different areas within the hospital. A comprehensive list of
hospital indicators is proposed. It is recommended that the same Bl tool used for HCM should
be the one also adopted in MISAU to build all the reports from the different health information
systems presently in use in Mozambique.

All the functionalities are minimally described to make sure bidders know what is expected. The
document also describes the standards, concepts and methods that should be used, such as
PMI, Java, open architectures, UML for use cases description, international health informatics
standards, Internet architecture, total independence of software on hardware platform or
database management systems, and also that bidders must create an Internet page to follow-
up the project that should be updated ate least each 48 hours. The TOR also proposes a
Steering Committee formed by the MISAU, HCM and the hired company to coordinate the
project. At least two other independent renowned organizations should appoint observers to
monitor the project. Next, the document details a timetable for products delivery related
payments. In section two of this first document the details of the bidding process are presented.
The requirements expected from bidders are stated, and include qualification of the bidders
(including consortia), of the project coordinator, of the technical proposal and of the technical
team. Experience on the methodologies and technologies are required. A scoring method is
also proposed. It is also suggested that the final evaluation criterion should be 70% technical
and 30% commercial. (The model for these bidding details is presented and is based on
bidding processes used by the Ministry of Health and UNESCO when procuring Health
Information Systems in Brazil).

The second document of this consultancy is Technical Report that deals with the analysis of
the Mozambique National Health Informatics infrastructure. The main objectives are to support
MISAU in the construction of a national e-health effort. The report gives a brief description of
national policies of health information, with emphasis in its commonalities: standards,
infrastructure, organization and human resources. The WHO eHealth initiative was also
discussed. The previously existing planning and roadmap defined for the development of
Mozambique National Health Information System (SIS) and the planning for the Health
Information Department area are analyzed. The following extensions on the current roadmap
are proposed:

- to adopt a patient-centred model for the health information systems, instead of the
vertical approach today in practice;

- to implement a national health informatics standards initiative, starting with unique
identifiers for persons, healthcare providers and healthcare professionals and
moving forward to vocabularies (diagnoses: ICD-10, procedures, treatment and
so forth), essential datasets (starting with Discharge Summary and TARV to link
with the HIS-HCM initiative, and security and confidentiality. The
recommendation is to adopt international standards and look for available
Portuguese resources for vocabularies, as may be the ones in use in Brazil.

- To define the methods to be adopted within DIS and all external projects contracted
by MISAU, such as project management, software development and
documentation, and open standards, in order to guarantee a scalable, robust and
modular architecture.

- To establish a Human Resources development strategy for health informatics. The
objective is to build some national competence in Health Informatics through
short, medium and long-term efforts.
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- To build a national technological infrastructure to connect healthcare providers
across the country with broadband Internet services and to create the backend of
servers, to support the needs of web-services, application servers, database and
data mining methods.

The final part of this document discusses the following topics: the risks building the
Mozambique eHealth initiative; the relationship between the MISAU-DIS Plan of Action and the
HCM HIS project; the summary of the consultancies proposed and, the complexity dimension
of the process in the future years outlined.
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1 OBJECTIVES
The objective of this technical report is to support MISAU’s Health Information and
Informatics Department in building and implementing a National Health Information and

Informatics strategy.

1.1 Specific Objectives

The specific objectives are to:

e Present a review of national policies for the health information and informatics area
and their impact on the health sector

e Analyse the proposed Health information and informatics policy for Mozambique

e Present a proposal for extending the document “SIS Reorientation and
Reorganisation Plan — Roadmap” to the Health Information and Informatics area,
with the objective of building a national health information and informatics

infrastructure.

2 JUSTIFICATION
The basic argument sustaining the planning and investment in health information and
informatics is that, through appropriate, innovative and creative use of information technology, it

is possible to promote a quantum leap in healthcare promotion, prevention and delivery.

In its 58" Assembly, the WHO acknowledged, through Resolution 28 (WHA 58/28), the
importance of the use of IT in the health area, creating “eHealth” strategy within the scope of the
WHO. In other words, an action that, through efficient use of information and communications
technologies (ICTs), will support activities in the health sector and in health-related areas,
including healthcare delivery, surveillance, access to educational literature, and healthcare
research and development. In this resolution, the WHO  strongly recommends member
countries to create long-term strategies for the use of IT in the health sector. Long-term policies
are important since they align the short- and medium-term initiatives, thereby avoiding a
distribution of resources over fragmented projects.

In 2003, the Government of Mozambique, based on the Health Sector Strategic Plan
(PESS), approved the “Health Information System Development Programme”, containing the
mission and action plans for its implementation. The computerisation of the quaternary sector

was one of the strategies identified, which led the WHO to commission this consultancy.
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During the consultant’s technical visit to Mozambique, she was able to identify the
characteristics necessary to prepare the TOR to engage the specialised technical services
required to implement a Hospital Information System for Maputo Central Hospital — HCM (HIS-
HCM). However, since the HIS-HCM is not an isolated initiative, but rather the beginning of a
process to computerise the quaternary level, which will be replicated, it became necessary to
analyse the national health information and informatics strategy; in other words, the above-
mentioned Programme and its action plans so that the HIS-HCM may be integrated with other
initiatives in the area in the near future.

Therefore, the focus of this technical report is on analysing national strategies for the
Health Information and Informatics (HII) area and, whenever necessary, proposing necessary
alignments.

The end obijective is to support MISAU so as to ensure that its eHealth strategy is in line
with the most current trends in the use of Health IT, yet adapted to the local reality. To this end,
some international experiences are given, with those that already have concrete results, such
as Canada or countries closer to Mozambique, like Brazil being singled-out. An effort was also
made to identify experiences from the African continent.

The text is organised as follows:

e Chapter 3 — International Experiences in Building National Health Information and
Informatics Policies

e Chapter 4 — Mozambique’s Health Information and Informatics Strategy

o Chapter 5 — Suggested Extensions to the Action Plan Proposed for the Development
of the SIS

e Chapter 6 — Alignment of the HIS-HCM Terms of Reference (TOR) with the
DIS/MISAU Action Plan

e Chapter 7 — Risks

e Chapter 8 — Final Considerations
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3 INTERNATIONAL EXPERIENCES IN BUILDING NATIONAL HEALTH
INFORMATION AND INFORMATICS POLICIES
The definition of integrated Health Information and Informatics policies has been
disseminated worldwide since 2000. The study of some of these policies, particularly in

countries with public health systems, is of special interest to this report.

The argument that, with appropriate use of information technologies, it is possible to
improve the health status of a country is present in all the experiences studied. Also common to
all experiences studied is the focus on the patient, user of the healthcare system, and from
there, essential datasets that are subsequently shared by the healthcare network, i.e., the
building of an electronic health record. The use of unique identifiers for patients, healthcare
professionals and locations of healthcare delivery is also a concern in all countries. There are
different degrees of difficulty in implementing unique national identification numbers. It is
evident, in all of the initiatives, that the building blocks of these policies are based on standards
to represent health information (vocabularies, content, communication and security), on Internet
technology based connectivity infrastructures, and on security to ensure health information
privacy and confidentiality. It is not by chance that these four major categories of standards

represent the first four working groups of the ISO 215 Health Information Committee:

¢ WG1 Data Structure — Developing standards that establish the structure of health
information, in order to facilitate the sharing of information among institutions,
organisations and information systems. These standards establish the definitions,
contexts, architectures and models, and data structure requirements for health
information and associated datasets. The current topics of discussion of this WG
are: identification of healthcare subjects, healthcare professionals and respective
roles, healthcare providers, reference models for the exchange of Information
(archetypes) and the principles and practices for building a Clinical Data Warehouse.
The following are highlighted from among the already approved WG1 standards:
ISO/TS 18308:2004 Health Informatics -- Requirements for an electronic health
record architecture and ISO/TR 20514:2005 Health informatics - Electronic health

record -- Definition, scope and context;

¢ WG2 Data Interchange — Establishing functionalities for information exchange within
the health scenario, and the circumstances in which this interchange should occur;
definition of the resources to implement the data interchange in more than one
syntax or communication methodology and identification of specific domains of

action. The WG2 has already published a series of standards that establish the
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communication (interoperability) of different equipment with the information system.
The standards for the TeleHealth and TeleLearning areas are discussed in these
WGs under four sub-groups: Medical Equipment, Methodologies, Architecture and
DICOM Standard. Some of the documents under discussion are: TR 16056-1 —
Health informatics — Interoperability of telehealth systems and networks, TR 16058
Health informatics — Interoperability of telelearning systems and CD Health
informatics — Interoperability guidelines for telehealth systems and networks

¢ WG3 Semantic Content — Establishing standards to represent health concepts.
These standards include formal models for representing and describing health
concepts, the principles for organising terminologies and controlled vocabulary and
systems, clinical terminologies and classifications, and the issues relating to the use
of these concepts in EHR systems. Some of the approved standards are: ISO/TS
17117:2002 Health informatics — Controlled health terminology — Structure and high-
level indicators, ISO 18104:2003 Health informatics — Integration of a reference
terminology model for nursing

o WG4 Security — Defining standards for establishing methods and technologies to
protect and ensure confidentiality, availability and integrity of health information, and
also ensure audits of the use and good practices to manage the security of health
information. One of the main standardising efforts of this group was the definition of
the framework required to implement digital signatures based on public key
infrastructures: ISO/TS 17090-1:2002 Health informatics — Public key infrastructure —
Part 1: Framework and overview, ISO/TS 17090-2:2002 Health informatics — Public
key infrastructure — Part 2: Certificate profile and ISO/TS 17090-3:2002 Health
informatics — Public key infrastructure — Part 3: Policy management of certification
authority.

Currently, the ISO 215 Committee has eight working groups, in addition to interfaces

with the WHO’s e-Health initiative. Only two countries on the African continent take part in the
ISO 215 Committee: South Africa and Kenya.

Presented below is a brief summary of some national policies, with emphasis on their

implementation and corresponding budgets.

3.1 Australia
In November 1999, the Australian Government launched the first version of the Health
Information and Informatics strategy to be adopted in the country. The source document

providing the definition of the policy is called “Health Online: A Health Information Action Plan
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for Australia”. The project was prepared by Health Information specialists from the National
Health Management Advisory Council (NHIMAC) in collaboration with community and state and
territory representatives. The document focuses on action plans in use at present and covers
the following areas: standards and policies on health information security, infrastructure-related
issues, change management and training in health informatics, and sharing information over

networks.

The first outcome following the definition of this policy was the appointment, in July
2001, of a taskforce to build the EHR (the National Electronic Health Records Taskforce) in
Australia. The final report prepared by this taskforce recommended the creation of a national
Health Information network, which became known as HealthConnect. The National Health
Information Standards Advisory Committee was also created, leading to the publication, in
February 2001, of the base document on the standardisation of Health Information in Australia:
Setting the Standards: A National Health Information Standards Plan for Australia. The current

version is called: National E-Health Standards Catalogue.

In 2005, a private non-profit organisation called NEHTA — (National E-Health Transition
Authority) was created to ensure better coordination and guarantee the implementation of the
HIl action plans. A series of reference publications relating to health information, standards and
electronic health records is available on NEHTA’'s Webpage. The establishment of public-
private partnerships are encouraged to obtain funding for each of the initiatives. These
documents will certainly be useful for DIS/MISAU.

3.2 Canada
The Canadian Health Information strategy was launched in September 2000, and is

called Canada Health Infoway. The model adopted by Canada to implement its policy was the

creation of Health Infoway Inc., a non-profit company that invests with public and private sector
partners to implement a national HIl policy. The company is made up by healthcare
representatives from all provinces and territories. Over 100 projects are currently underway
using public-private partnerships, with the focus being on building the EHR system for Canadian
citizens. The goal is to implement an interoperable EHR solution across 50% of the Canadian

population by 2009.

The Canadian strategy is one of the best structured strategies, with clear funding lines

according to the business plan.

There are various documents available on Health Infoway’s webpage that could be of

interest to MISAU, such as the issue of EHR standards and architecture. The Canadian initiative
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is, certainly, currently the best articulated initiative, with greater acceptance by the community
and continued investments.
The figure below details the investments of the Canadian programme, according to the

Business Plan available on the internet site:
[http://www.infoway-inforoute.ca/Admin/Upload/Dev/Document/Business Plan 06-07

EN.pdf
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treatment, healthcare records and corresponding information being tightly confined to each

province.

3.3 Experiences on the African Continent
Below is a brief summary of some successful experiences in IT use in the African
continent. This report is not intended to cover all of the initiatives currently underway, and only

those most relevant to the task presently being developed by DIS/MISAU were identified.

3.3.1 South Africa
In 1994, the Ministry of Health of South Africa formed a committee to initiate the process

for the definition of a National Health Information System (NHIS/SA). Significant effort has been
made over the last decade to create an integrated health information system. Advances were
made in building district systems, but the desired integration has not been achieved. Each

system uses a type of technology and databases that are at different stages of implementation.

After an analysis of the results over the last decade (1995-2005), the Ministry of Health
of South Africa established that the priority for the 2005 to 2009 period would be the building of
an EHR solution for South Africa. The bidding process for the implementation was launched in
2006, proposing the integration of the current systems, building a Bl tool to obtain information

and, finally, an EHR for South Africa, accessible in all provinces through pre-defined standards.

3.3.2 Egypt
The Government of Egypt, through its Ministry of Information and Communications

Technology, established an e-Health strategy, rooted in standards to ensure interoperability and

scalability of the integrated health system.
This documentation may be obtained from the following internet site:

http://www.mcit.gov.eg/ICT Health 1.aspx

The main projects in the Egyptian initiative are:

e The Tele-medicine Network Project — take healthcare to the rural areas

e Integrated Health Record System — building the EHR solution in two stages. The first
phase will be put into operation very shortly, connecting 400 healthcare facilities to a
central location. The second phase aims at connecting 60000 healthcare facilities,
and implementation is expected to be concluded by 2010;

e Emergency Medical Service Call Centre Ambulance Project — optimising the control

of patient transport (evacuation) by using a “call-centre” and geo-referencing
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o National Network for Medical Assistance in the Public Health System — intends to
establish processes for agreements, transmission and re-transmission to optimise

resources and improve the quality of healthcare delivery.

3.3.3 Experiences in the use of Electronic Medical Records in Africa
The WHO sponsored a two-day seminar, held in 2004 in Nairobi, Kenya, on the

Electronic Medical Records Project underway in Africa. The objective of this seminar was to
discuss the current experiences as well as information and knowledge requirements to extend
the AIDS assistance programmes in the region to south of the Sahara, and to develop realistic
strategies to develop electronic records systems for the region. Members from the Ministries of
Health of Kenya, Uganda, Tanzania, and Zambia, as well as members from various academic
institutions and organisations involved in HIV treatment, knowledge management experts and

systems analysts participated in the event.

It was understood that because of the need to broaden the treatment of HIV in the
African continent, a specific electronic medical record system for AIDS must be developed.
Meanwhile, it was proposed that this electronic medical record system should also include other

areas of healthcare, such as prenatal care, TB and malaria, both for adults and children.

During the two-day event, various experiences in the use of electronic medical records

systems were presented by Uganda, Kenya, Tanzania and Zambia.

The conclusion reached at the seminar was that there is urgent need to coordinate and
integrate the different demands for information collection, or rather, to do away with parallel
tools for collecting information and create a single integrated system that can collect all of the
necessary information for the different programmes simultaneously. It was also pointed out that
since building an integrated system such as this one is a long-term project, existing systems
need to be integrated through a communications standard. The consensus was to adopt the
HL7 (Health Level Seven) standard to establish interoperability between the vertical systems
and any other existing initiatives. The need for standard vocabularies and contents to specify a
minimum dataset on healthcare was also made clear. The issue regarding infrastructure and
data storage location, as well as need to ensure data privacy and confidentiality, particularly
when dealing with information on HIV, was also discussed. The need to share knowledge and
experiences in implementing these systems in the African continent was also identified. It was

recommended that the WHO take the lead in the standardisation efforts.

The seminar resulted in an important initiative on the use of free software for building

electronic records systems: the OpenMRS initiative (www.openmrs.org).
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3.3.4 OPENMRS - Free Software for the Electronic Medical Records Initiative
OpenMRS is an application which enables customised medical record systems to be

built with no need of knowledge on programming languages. The system is flexible, easy to use
and based on a conceptual model containing health vocabularies. Currently, OpenMRS has
vocabularies in English. The system is being used in several countries in Africa, namely Kenya,
Ruanda and South Africa. The widest experience is in Kenya, with 100.000 medical records of
30.000 AIDS patients.

3.4 The Brazilian Experience
Brazil has a long tradition in the use of health information systems. The DATASUS

portal, belonging to the Ministry of Health’s department of Informatics (www.datasus.gov.br)

was acknowledge by PAHO/WHO as one of the best health information sites in Latin America.

Recently, the Brazilian Government included a Tele-Health strategy in its Government
plan for the next four years (2007 — 2010), with the objective of promoting capacity building and
training programmes in healthcare for the more remote regions, and supporting healthcare
delivery processes through the use of Tele-Medicine technologies, particularly in primary

healthcare activities and Family Health programmes.

Several projects are underway, and some have already shown very promising results in
getting second opinions and distance healthcare in basic healthcare facilities, demonstrating a
reduction in cost and an increase in the effectiveness and quality of the healthcare. The

purpose of the Brazilian Health Information and Informatics Policy is the following:

"To promote innovative, creative and transformative use of information
technology, to improve healthcare work processes, resulting in an articulated
National Health Information System which produces information for the citizens,
management, professional practice, knowledge generation and social control
(social control is understood to be society’s control over governmental initiatives),
ensuring measurable gains in efficiency and quality by expanding the access,
equity, integrity and humanisation of the services, thereby contributing to an
improvement in the population’s health status".

The guidelines are aligned with the policies in other countries already mentioned:
electronic records, standards, capacity building, and information dissemination. There are
national standards to identify persons (the national database has 116 million records),
healthcare professionals and healthcare facilities. The database of the National Healthcare
Facilities Register, CNES, has 150 thousand healthcare facilities registered, with full details on
the services, specialisations, types of healthcare, equipment and professional staff (1.5 million
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professionals are registered). All of the information on the CNES, including the software for

registration, is available on the internet site www.datasus.gov.br/cnes. From 2000 to 2004, the
Ministry of Health implemented a pilot project in 44 municipalities with 10 million people — the
national health card project, which established the standards for national registers and a set of
essential data on healthcare. Today, one of the developments brought about by the pilot project
is a totally integrated application ranging from basic to extremely complex healthcare, covering
all of the processes for transmission, re-transmission, and management of the SUS’s financial
processes: the SIGA Saude System is being used in the city of Sdo Paulo by 600 healthcare
facilities with a database of 11 million patients. SIGA Saude has been developed using Java

technology, on Internet architecture and public entities do not require user licences.

Furthermore, there are standards for the supplementary healthcare network (private)
covering the exchange of information between healthcare providers and paying entities. An
open-standard based public key infrastructure, ICP-Brasil, provides validation for digitally signed
documents. The SBIS — Sociedade Brasileira de Informatica em Saude (Brazilian Health
Informatics Company) and the CFM — Federal Medical Board established an electronic record

system certification process.

Despite all of these innovative initiatives, there are several problems that need to be
addressed. The main issue relates to the fragmentation of the systems still in use in most parts
of the country for the different vertical programmes such as, for example, AIDS, hypertension,
diabetes, prenatal care, children’s health, uterine cancer, among others. At the last count, in
2004, there were over 200 health information applications scattered throughout the country,
offered free of charge by the Ministry of Health. These systems reflect different tools for
collecting information which demand reworking the backend of the system and also result in low
quality information. The problem of the proliferation of vertical systems is common in several
countries, including Mozambique. The lesson Brazil is learning is that although vertical systems
are still useful today, they create problems in the medium- and long-term, and require strategies
for integration and cultural change to be able to achieve a horizontal view focusing on the
individual.

Another important issue in Brazil is the need for large-scale human resources
qualification in health information. The team within the MS (Ministry of Health) responsible for
IS (Health Information) needs to be updated and needs a market-adjusted salary policy in order
to ensure the stability of the team in such a competitive field.

It is hoped that, with the National Tele-Health Commission and the inclusion of this issue
in the Government’s Programme, the actions proposed by the Policy can be implemented.
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4 MOZAMBIQUE'S HEALTH INFORMATION AND INFORMATICS
STRATEGY

The reference documents which led to the building of the national health information and
informatics strategy are: Five-Year Programme, 2000-2004 the second edition of the Plan for
the Reduction of Absolute Poverty (PARPA) 2001-2005, Public Administration Reform and
the Health Sector Strategic Plan, 2001-2005 (2010) - PESS. In July 2002, the Government
defined the Implementation Strategy for the Informatics Policy, which defines the main

objectives in five areas:

e “Expand the availability and access to contents and applications relevant to the main
National development needs,
e Promote the use of ICTs in governmental institutions and in civil society organisations,
thereby promoting efficiency and effectiveness,
o Create an environment conducive to the extension of ICTs in the private sector,
o Accelerate the extension of the infrastructure across the entire Country and ensure its
modernisation,
e Extend and develop the National ICT knowledgebase, a basic requirement for success.”
The issue of a single connectivity infrastructure to support all of the Government’s
actions, as well as the foundation of an information system for public sector management and
the e-Gov programme, have been clearly identified. The SIS project falls within the objectives

of the approved Informatics policy.

The Health Information System Development Programme, 2003-2005 (2010), approved
by MISAU’s Enlarged Consultative Council in August 2003, defines the strategies for the
development of the National Health Information System, under the leadership of MISAU’s

Department of Health Information.

The importance of health information is clearly identified right at the beginning of the

text:

“In this context, the Health Information System managed by MISAU’s
Department of Health Information at the Directorate of Planning and Cooperation
plays a crucial role in stating these principles and ensuring the pursuit and
measurement of the objectives, being responsible for collecting and making
available objective information on the population’s Health status as well as the
efficiency, effectiveness and impact of the activities carried out by the National
Health System”.
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The mission of the SIS is identified as follows:

“It is the mission of the SIS to produce, prepare and disseminate information for
decision-making by NHS managers at all levels, in order to effectively and
efficiently plan the resources required to support research and for accountability

to the National and international community.”

In this scenario, the functions of the DIS were defined as follows:

e “Operate and develop an Information System covering the different areas to
enable surveillance of the epidemics and diseases, to measure and monitor
the health status of the Mozambican population, and to pursue the
development of the NHS activities, analyse trends and produce data
necessary for planning activities and resources;

e Promote the creation, maintenance and development of complementary
information subsystems in the different areas, in coordination with Central
Government sector bodies, being responsible for their standardisation;

e Produce periodic and official statistical information on the Health Sector;

e Contribute to the periodic monitoring and evaluation of the annual plans,
main programmes and outcomes of the PESS, PARPA and other strategic
plans.”

There are currently various tools for collecting information, with programme-specific
vertical visions, which require the healthcare delivery network to fill-in data on different printed
forms or in isolated district-level systems. The transfer of data to the central level is done on

paper (hardcopy), or on diskette, or by email, depending on the available infrastructure.

At MISAU level, information is consolidated in a single database in MSAccess which
reproduces the printed forms as relational tables, with one table for each printed form. From
these data, a set of reports is issued with volume indicators on the type of healthcare provided,
such as Epidemiological Bulletins, Statistics from the various vertical programmes, and health
profiles, among others.

The main problems of the SIS have been identified in the Programme Development
document, and the strategic objectives and mechanisms to correct these problems were defined

according to Table 1 below, which compiles the Programme proposals.
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Table 1. Strategic Objectives of the SIS Development Programme

Problem Strategic Objective Specific Objectives

1. 1.1 To have a more 1.1.1 Good Quality SIS

Ineffectiveness effective SIS, with 1.1.2 Ensure Analysis, Interpretation and
of the SIS quality and efficiency Dissemination of Data

1.1.3 Incorporate and complement
Management Information Needs

1.1.4 Make available integrated information at
all levels using an integrating system

1.1.5 Establish coordination mechanisms for
non-sectorial information flow

1.1.6 Ensure good initial training in SIS for
healthcare professionals, producers and
users

2. Unsuitability
of the SIS Tools

2.2 To have suitable
SIS tools

2.2.0 Develop systems for the health facilities,
districts, provinces and central level

2.2.1 Ensure commitment of top managers at
each level

2.2.2 Synchronise and Standardise the SIS
Tools for Levels Il and IV of the NHS

2.2.3 Strengthen and Review the Tools for
Levels I and Il

2.2.4 Encourage Good Relations between the
existing subsystems (internally and
externally)

2.2.5 Ensure sufficient material resources for
the SIS and that they are in place and
operational

3. Weak 3.1. To have Greater 3.1.1 Human Resources Dimensioned in
Institutional institutional capacity Function of the Work Load and Existing
Capacity of SIS | and skills in Tasks
Management management 3.2.1 Achieve good capacity of information
managers
3.3.3 Ensure dimensioned and skilled IS/IT
Human Resources
3.3.4 Have sufficient Funds
4. Weak 4.1 To achieve 4.1.1 Ensure recognition of the authority of the
Practice of Effective DIS and subordinate entities both within
Internal and Communication and and outside of the NHS
External Information Sharing 4.1.2 Ensure information sharing

Communication

both within and outside
the NHS

4.1.3 Reinforce the credibility of the nuclear
SIS

The Programme identifies the main problems of the HIS and proposes interesting
strategies to overcome them. The issue of human resources and capacity building has been

appropriately contemplated within the set of objectives in item 3, which also discusses the issue

of guaranteeing funding.

The issue of standardising the health information and the need to define standardised
vocabularies is also contemplated in the strategies of item 2. More specifically, the document

makes proposals similar to those already described for the HIS-HCM TOR, i.e., the need to
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adopt standardised vocabularies for Diagnoses (CID-10), Procedures and Drugs. The

governability of the SIS is also a strong point in the Development Programme.

41.1 Action Plan and Schedule for the Reorientation and Reorganisation of the SIS
During the reorganisation of the SIS, an action plan (Roadmap) was prepared to

operationalise the issues already identified by the Development Programme as well as any
others arising. This planning was presented at the SWAP meeting in October 2006. Three
working groups were established to define this action plan, and 9 areas of intervention were
identified. The objectives and the results expected to be achieved with the relevant activities,

per quarter, were specified as from the second quarter of 2006 until the fourth quarter of 2008.
The nine areas of intervention covered by the action plan are:

e Focus the SIS on the Health Status of the population and on the Performance of the
NHS;

e Restore reliability in the System;

e Improve use at local level, as well as the Flow and Speed of circulation of the
Information from the HU up to the Central level,;

¢ Increase the SIS’s coverage;

e Improve the capacity of the SIS to inform decision-makers, the Public and
Cooperation Partners;

o Review, restructure and reorganise the Informatics System supporting the SIS
Informatics;

e Restructure the SIS in line with its reorientation;

¢ Equip the SIS with the human and material resources necessary for its operation;

¢ Define mechanisms to monitor and evaluate the implementation of the Plan.

Below is a brief description of each intervention, with comments.

4.1.1.1 Intervention 1 — Focus the SIS on the Health Status of the population and on the
Performance of the NHS

This intervention focuses on the issue of the performance indicators; the SIS must

consider and propose mechanisms to define them.

To this end, it is suggested that, in addition to the proposals in the action plan, a revision
be carried out on sets of indicators for basic healthcare already in use in other countries with
public health systems endorsed by the PAHO/WHO. With this purpose in mind, we would like
to offer the basic healthcare indicators used in Brazil, a product of extensive discussions and

agreements with the different players in the healthcare field, for appreciation by the DIS/MISAU.
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The set of indicators used by Brazil resulted the Pan American Health Organisation publishing
the document: “Health Indicators in Brazil: concepts and applications”, with the text being

provided in an annex to this product.

In addition to this list, the SUS (the Brazilian Health System), has a set of specific
indicators for basic healthcare, called the “Basic Healthcare Agreement”. The set of indicators
with the respective technical notes can be found at the following internet site:

http://tabnet.datasus.gov.br/cgi/siab/pacto2006/pacdescr.htm.

These indicators are compiled by using different data, namely healthcare, population
basis, Live Births system (SINASC) and Mortality System (SIM) data. These are the two oldest
systems in Brazil, and are therefore called national core systems. From what we were able to
observe, in Mozambique there is no reliable system of births or deaths. Building these two
systems, together with the team from the National Statistics Institute, and establishing

methodologies to capture quality data on births and deaths could be included in this action plan.

4.1.1.2 Restore reliability in the System

From what has already been mentioned in the previous sections of this document and in
the HIS-HCM TOR, the current trend is to build a SIS focusing on the individual, i.e., a look that
“cuts across” all actions and vertical programmes and focuses on the person and his dataset. In
this sense, in addition to the revisions of each of the files in the vertical programmes, which
should contain the necessary information for each of the programmes, it is essential to look
horizontally, focusing on the patient and a dataset which cuts across the different levels of

healthcare.

Intervention 2 proposes a specific consultancy to discuss the SIS and its role. We
believe that it would be interesting for this consultant to have wide experience in building and
defining national Health Informatics policies and, above all, in standards to represent and share
health information. This subject has not been dealt with in this action plan. The proposal for

extending this plan to include these and other items is described in the chapter below.

4.1.1.3 Intervention 3 - Improve use at local level, as well as the Flow and Speed of
circulation of the Information from the HU up to the Central level

The third intervention proposes a review of the different uses of information within the
spheres of the healthcare facilities and district directorates. It can be aligned with specific
objective 2 To Have Suitable SIS Tools. The idea is to integrate it, to construct a vision
focusing on the patient and giving examples of the uses of this information at the different
levels. Once again, the manner in which this is done in Brazil could perhaps be used as a

reference, since the model in Brazil also has three levels with indicators for each level. The HR
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issue proposed in this interaction requires dedicated action in accordance with the description in

the chapter below.

4.1.1.4 Intervention 4 - Increase the coverage of the SIS

This intervention proposes strategies along two lines. In the first, it proposes that an
inventory of the healthcare network be carried out. This proposition is very important to the SIS,
since the basic questions that an integrated SIS focusing on the individual should answer are:
Who was assisted? By whom? Where did this healthcare delivery take place? What happened
during the healthcare delivery and what were the referrals? Now, to be able to answer these
questions it is necessary to build national registers of people, healthcare facilities and
healthcare professionals. It is necessary for the register of healthcare facilities to contain all of
the information necessary to characterise the institution, define the type of healthcare provided
and the resources available. The construction of these registers is one of the main building
blocks of a National Health Information System. This initiative is detailed in the extension

proposals.

In that which concerns the extensions of the SIS to level Il and IV, we believe that these
have been contemplated in the description of the HIS-HCM TOR which, because of how it was
proposed, is totally in line with a national strategy and could be an accelerating factor in the

standardisation issue.

As to the issue of notification for surveillance purposes, this is certainly a very important
issue and its solution could perhaps be in resorting to international agencies for building
systems, seeing as it is one of the topical subjects. It is vital to define the data standards and
establish the possibility of electronic exchange of information to integrate the different systems.
The question of who will be responsible for maintaining and making available information falls
outside the scope of this report, however, what is important is for this information to be
appropriately stored at central level, in a large database covering the entire healthcare sector,

and to establish paper-based security controlled access levels for authorised personnel.

4.1.1.5 Intervention 5 - Improve the capacity of the SIS to inform decision-makers, the
Public and Cooperation Partners

This intervention covers one of the fundamental issues, which is to ensure that health
information is used appropriately. Today, the international trend is to make available information
over the Internet and enable dynamic consultations. It is important, as is proposed, to get an
impression of the consultations that reflect the most frequent indicators, agreed to by all levels
from the Primary Healthcare Facilities to the Central level. It is important to discuss and identify

the necessary methodologies and infrastructure to make available health information. Access
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control mechanisms and policies should be widely discussed and access should be controlled
by a security service. Just as an example, the SIGA Saude system in operation in the city of

Sao Paulo has around 70 different access profiles.

41.1.6 Intervention 6 - Review, restructure and reorganise the Informatics System
supporting the SIS Informatics

This intervention is fundamental for the development of the SIS. The company
eventually contracted to support the execution of this activity should cover the necessary

aspects relating to infrastructure, human resources and methodology.

4.1.1.7 Intervention 7 - Restructure the SIS in line with its reorientation
The restructuring of the SIS based on the work to be carried out in this intervention will
certainly impact on all levels of work in the other interventions, since IT will be present at the

various levels of healthcare and management, supporting healthcare end activities.

4.1.1.8 Intervention 8 - Equip the SIS with the Human and Material Resources necessary
for its operation

Of all the interventions, this is the most structuring since it builds local competence.
Without this intervention, all others will serve no purpose. Human resources capacity building
should cover specific health informatics subjects such as: health information systems, standards
to represent health information, national policies, e-Health and its applications, Methodologies
and Architecture of Health Information Systems, Support Systems for Decision and Clinical
Protocols and Evidence-Based Medicine, Processing of Medical Signals and Images, and Uses

of Health Information.

4.1.1.9 Intervention 9 — Create / Define mechanisms to monitor and evaluate the
implementation of the present Plan

The evaluation processes should be rooted in methods that will be used and should
contain metrics and checkpoints. The possibility of attracting institutions independent from

MISAU to carry out the monitoring/ evaluation should be considered.

5 SUGGESTION OF EXTENSIONS TO THE ACTION PLAN PROPOSED FOR THE
DEVELOPMENT OF THE SIS
An ever-increasing number of countries at stages of development are beginning to
understand the need to create policies and define strategies for the e-Health domain. The WHO
publication “Connecting for health: global vision, local insight’, the report from World
Summit on the Information Society, 2005 [11] and “The Global eHealth Survey” clearly show
that Resolution WHA 58/28 is beginning to bear its first fruit. Research carried out on e-Health

shows that countries at different stages of development understand the importance and wish to
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prepare national strategies to build a National Health Information System, i.e., an e-Health
strategy. E-Health was the term adopted most recently to describe all initiatives using
information and communications technology in benefit of health. This is a fairly broad definition
covering also all Health Informatics applications, such as: information systems for healthcare,
management, promotion, prevention, long-distance education and TeleMedicine or TeleHealth.

The WHO'’s eHealth initiative is described in (http://www.euro.who.int/telemed).

Over the last five years, the Mozambican government prepared a series of structuring
documents for the National Health Information Policy, and these were defined and materialised
in the Action Plan described above. An analysis of the Action Plan reveals that it prioritises
operational issues linked to the area. Unfortunately, due to historical reasons major strategic
issues - the building blocks of an e-Health Policy - are not clearly identified despite appearing in
different propositions. The objective of this section is to suggest a reorganisation of the Action
Plan to consider the pillars that consolidate the strategies in the e-Health domain. These pillars

appear constantly in e-health policy documents available today:

Technological Infrastructures — this is the simplest part of the strategy, seeing as it
deals with purchasable items: servers, communications networks, database management

systems and automation equipment, for example;

Standards — definitions of the standards of vocabularies, contents, communications,
transmission and security required for the development and implementation of the SIS. The
standards area to represent health information is vast, with work dating back over 30 years.

Building standards is a foundation for building a SIS;

Methodological Resources — these are the most important technical parts of an
Information System and they involve Methods for managing IT Projects, Systems Development
and Implementation Methodologies, Systems Specifications and Documentation. In other
words, good Methodological Resources should guarantee that the different parts of the
Information System are integrated naturally, that they do not require additional work, that there
is a synchronization of concepts across the entire Information System and that, therefore, the

Information System is ONE throughout the Organisation.

Human Resources — this is the most important and decisive pillar for the success of
Information Systems. The issue of profiles, interdisciplinarity and the need for competence in

the specific topics of Health Informatics are determining factors.

Organisational Resources — these have a large impact on the use of Information
Technology. Singled-out from among the most important organisational resources are the

Organisation of the IT Area, its internal relationship and interface with other external areas, the
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organisation’s governability and management capacity, the existence of all types of policies, as
well as the organisation’s adoption of them. The most important organisational resource for the
Information System has to do with the subordination of the IS, in other words, to whom the IS
“‘belongs”. The best Information Systems are those that are totally aligned with the

Organisation’s strategic planning and remain steadfast to the Organisation’s needs.

Considering what has been presented, the suggestion is that the alignments and
expansions described be considered in the Action Plan. From the point of view of the schedule,
the actions are proposed for implementation in the short (three months), medium (three to six

months) and long term (more than six months).

5.1 Definition of the Technological Infrastructure

Objectives: to define the connectivity and equipment needs in order to be able to
computerise the entire healthcare network, consider the different connectivity options for the
rural areas, and carry out different pilot projects with support from the suppliers of this
technology. List the priorities in order to carry out the pilot projects. Define the infrastructure for
back-end datacentres required to operationalise the SIS. Currently there is no structure within
MISAU and the possibility of sharing this effort with other governmental structures should be
considered, given that the needs in hardware, and above all in qualified HR to operate in a
regime of high availability, are demands that will be easier to consider if several Government
bodies share the server side, maintaining total independence of their databases and

applications.

Several projects dealing with connectivity and eGov are currently underway in
Mozambique. A specialised consultancy will be required to dimension the servers and the
connectivity structure. The efforts of intervention 7, on the “roadmap” and the implementation of
the TOR proposed by this consultant for the HCM should offer subsidies for the needs raised

here.
Suggested Short-Term Actions:
e |dentify the existing actions within the Government of Mozambique to build
connectivity infrastructures and datacentres, as well as possible private partnerships
e Contract a consultancy to dimension the needs for the healthcare domain, beginning
with a concrete project (HIS-HCM) and preparing bidding documents to procure

equipment

Suggested Medium-Term Actions

e Bidding Process and Appraisal of Proposals
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Suggested Long-Term Actions

Install Equipment,
Train Local Team
DataCentre Assisted Operation

Deliver to local team for operation

Actions relating to infrastructure should be continuous and scheduled, in other words,

done in cycles. Planning should take into consideration a project for the next ten years to have

the network totally connected.

5.2 Methodological Resources

5.2.1 Standards

The objective of the standardisation effort is to identify the main datasets, vocabularies,

structures and national registers, as well as exchange and security standards.

To begin with, it is recommended that a Health Standardisation Committee be created

under the aegis of MISAU, to lead the process and follow-up developments, including those

relating to standardisation. It is also suggested that a specialised consultancy be contracted to

accelerate the local process and that a detailed study be carried out on the experiences of other

countries, such as Brazil, since language similarities could make it an easier starting point.

The suggestion is to begin with unambiguous identifiers for individuals and healthcare

professionals and national healthcare facilities register, immediately followed by the definition of

some basic vocabularies, such as procedures, drugs and strengthening the use of CID-10.

Suggested Short-Term Actions:

Create the Standardisation Committee

Contract a consultancy to assist in the process

Training in health standards provided by the consultancy, including the review of
existing standards

Define the identification standards for individuals and healthcare professionals

Define the identification standards for healthcare facilities

Suggested Medium-Term Actions:

Define the standards to represent procedures and drugs

Define the minimum dataset
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Suggested Long-Term Actions:

¢ Define standardisation priorities for units, provinces and districts

e Plan next phases

5.2.2 Methods for Project Management
The second component of the methodological resources concerns the definition of the

project management methods that should be adopted by DIS/MISAU.
Suggested Short-Term Actions:

e Identify organisations that could offer capacity building in project management

locally, in Portuguese.

Suggested Medium-Term Actions:

e Capacity building in project management — PMI (Project Management Institute)

Suggested Long-Term Actions:
¢ Define follow-up methodologies for IT projects to be adopted by DIS/MISAU

5.3 Human Resources

This is a long-term, ongoing activity. There is urgent need to create a Health Informatics
training programme. This programme should cover the short-, medium- and long-term training
needs, providing capacity building from healthcare network professionals who will be using the
systems up to the DIS professionals. Training in Health Informatics competences is a subject
dealt with constantly by the international community. The IMIA — International Medical
Informatics Association, through its Working Group 1 has, over the last twenty years,
consolidated a set of recommendations and model curricula for HR capacity building in this area

[13]. The map below, prepared by IMIA, shows the scope of the Health Informatics area.
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Table 1: Proposed Medical Informatics Scientific Content Map

Applied Technology Information Technology Data-Infrastructure Related | Applications and

* Algorithms
Bioinfermatics
Biosignal
processing
Beolean logic
Cryptology

Human genome
related

Human interfaces
Image Processing
Mathematical
models in medicine
Pattern recognition

Infrastructure

Archival-repository
systems for medical
records- EPR-CPR-EMR
Authentication

Chip cards in health care
Distributed systems
Health professional
workstation

Interfaces

Knowledge based
systems

Networks

Neural netwerks

Pen based

Security

Speech recognition
Standards

Systems architecture
Telehealth

User interfaces

Classification
Ceding systems

Concept

representation-preservation

Data acquisition- data
capture

Data analysis-extraction
tocls

Data entry

Data policies
Data protection

Database design
Indexing
Syntax

Language representation
Lexicons

Linguistics

Meodeling

Nemenclatures

Standards
Terminclogy-vecabulary

Thesaurus tools

Products

Biostatistics
Clinical trials
Computer-supported
surgery

Decision support
Diagnesis related
Disease mgt
EPR-CPR-EMR
Epidemiclegical
research Hospital IS
Event-based
systems

Evidence based
guidelines

Expert systems
Health services
research

HIS management
Knowledge-based
systems

Laboratory data

Image processing
Operations/Resource
management
Outcemes research
and measurement
Quality management

Human - Organizational

Assessment
Compliance

Cognitive tasks
Collaboration
Cemmunicaticn
Economics of IT

Ethics
Implementation-deployment
Diffusicn of IT
Evaluation

Human Factors

Legal issues, implementing
national laws
Management

Managing Change
Needs assessment
Organizaticenal redesign
processes
Organizational
transformation

Planning

Policy Issues
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Figure 2. Source: International Medical Informatics Society - hittp./www.imia.orq/2002 _scientific _map.html

The skills and competencies in Health Informatics may be grouped into 5 categories:

e Specific Skills and Knowledge on Health Informatics

e Skills and Knowledge on informatics

e Organisational and Staff Management Skills and Knowledge

¢ Clinical and Healthcare Skills and Knowledge

e Other Skills and Knowledge

Australia and Canada are two of the countries with the greatest experience in large-

scale capacity building in Health Informatics, with national programmes, including long-distance

learning [13] underway. The two proposals, which are similar and include the IMIA’s

recommendations, developed three types of capacity building programmes, according to the

learner’s profile:

e Capacity building for users: targeting healthcare professionals who will have to use

the different types of health information systems efficiently and responsibly. IMIA

recommends that this content be present in all the course curricula in the healthcare

area. At this level, it includes general knowledge on the area;

e Capacity building for professionals implementing the Health Information Systems

(developers and systems implementers): targeting professionals involved with the

processes for implementing the health information systems. These professionals

should understand the healthcare area and its complexity, at the same time as
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understanding the technology and be capable of leading the system implementation
process;

Capacity building for Health Informatics specialists and developers: these are the
professionals who generate new methods for the health informatics area. They
combine interdisciplinary competencies in software engineering, programming
methodologies, knowledge representation and health. The success in the

development of systems for the healthcare domain depends on this type of skill.

For each of these levels there are well-established content proposals that cover the

proposed structure introduced by Banir and accepted internationally, of competence levels for:

beginner, advanced beginner, competent, proficient and expert.

The HR capacity building programme to be adopted in Mozambique should necessarily

comply with IMIA WG1’s “roadmap” — Health and Medical Informatics Education and be taught

in Portuguese. It is suggested that, for this, partnerships be established with institutions in

Portuguese-speaking countries, such as Portugal or Brazil, that have experience in HR training

in Health Informatics.

Since this competence is currently not available within the DIS, capacity building

strategies for Mozambique should be multiple and done as soon as possible. Some of the

actions that should be considered are:

Suggested Short-Term Actions:

Hire a consultant who is an expert in Health Informatics, on a full-time basis, to
coordinate the DIS team

Identify possible support lines and external funding to create a national Health
Informatics capacity building strategy;

Hold a basic training course in Health Informatics, in Portuguese, for the MISAU and
HCM teams. This course must be at least 60 hours and provide a basic overview of

the area;

Suggested Medium-Term Actions:

Identify international institutions providing capacity building in this area for exchange
programmes in Portuguese-speaking countries;
Include the Health Informatics subject in the curricula of the technical and higher

levels of healthcare-related courses;
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Participate in e-Health experience observatory networks which link countries with
similar experiences in building and implementing health information systems for
managing public health systems. While it would be interesting to share the
experiences on the continent, this network should not be limited to Africa;

Establish, in partnership with the WHO, knowledge assets from Portuguese-speaking
countries to share experiences and, in particular, health vocabulary standards in
Portuguese. At present, the vast majority of health vocabularies, with the exception
of the CID, are not translated into Portuguese. More than the vocabularies
themselves, it is necessary to create a repository of software components that can

be used in different types of applications in all Portuguese-speaking countries.

Suggested Long-Term Actions:

Establish a national Health Informatics capacity building programme, with post-
graduate courses of at least specialisation level and, if possible, Masters. Establish
partnerships with international organisations to ensure that visiting teachers, with
different competencies in the field, are brought in to form part of the teaching staff
until local competence has been established;

Establish a programme of technical trips and participation in international Health
Informatics events. The next world congress, MEDINFO 2007, will be held in

Brisbane, Australia, from 20-24 August — http://www.medinfo2007.0rg, and it is an

excellent opportunity to establish contacts with other Public Health groups in other

countries.

5.4 Organisational Resources

Organisational resources have a major impact on the success of the initiative. The

suggested actions for this plan are similar to those already proposed in the Development
Programme, in other words, to improve the management capacity and governability of the DIS
so that this proposal may be acknowledged with authority in the area of health IT usage in the

Country. Alignment with MISAU'’s strategies is fundamental to the success of the project.

All of the actions are ongoing and funding should be guaranteed for this area.

Suggested Actions:

Identify possible sources of funding for the implementation of the SIS under DIS’s

coordination;
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o Ensure the governability of the DIS for actions in Health IT usage. It is fundamental
for the DIS to have very close ties to the Minister of Health, in order to be able to
reflect the national strategies and, at the same time, contribute to the definition of
these strategies, given that the use of health IT is an issue of national strategy and
should therefore be reflected in MISAU’s strategic planning;

e Establish mechanisms for disseminating information through the Internet portal, in a
transparent manner, based on datamining tools;

¢ Ensure a human resources policy for this area with salaries compatible with those of
the private sector market;

e Consider the creation of a private, non-profit organisation, in the medium- or long-
term, to implement the SIS within the same models already adopted by several
other countries. This is, without doubt, the option that provides the most flexibility and
stability, and best guarantees the efficiency of the project, avoiding discontinuation
and waste of resources;

e Encourage the use of free software and the creation of development communities;

e Invest continuously in capacity building for local DIS human resources, so that the
technological choices are the most suitable for the scenario in Mozambique;

e Get to know the experiences of other countries, but create local intelligence in
eHealth so that, instead of becoming a consumer of ready-made technologies in
other places, the Country can begin to contribute to its construction through, for

example, participating in free software communities.

6 ALIGNING THE HIS-HCM TOR WITH THE DIS/MISAU ACTION PLAN

The activities to extend the DIS action plan proposed in this document are reflected in
the HIS-HCM TOR. The technological infrastructure to house the HCM HIS should be
expandable so as to include other DIS/MISAU needs. The effort in the area of standards to
define vocabularies and content for HCM’s documents should be considered as the first action
in defining standards in the DIS’s action plan. The HIS-HCM TOR proposes systems
development methodologies based on the UML standard and project management based on
PMI — Project Management Institute. It is essential for the Health Informatics capacity building
programme to consider these methodologies and, ideally, to include them in the national

strategy.
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It is, therefore, essential that the HCM computerisation process be totally aligned with
the National Strategy. We recommend that the HCM HIS to be the first step in implementing the

extension of the roadmap proposed in this document.

7 RISKS

¢ Failure to understand the importance of investing in Health IT, and its importance in
improving the population’s health conditions;

¢ Insufficient resources to build the necessary infrastructure, could lead to the
construction of scenarios unable to meet the requirements for the operation of a
National Health Information System;

¢ Lack of Human Resources with competence in Health Informatics

e Results expected within unreasonable timeframes, since most of the activities, as
well as the building of a public health system, are long-term actions;

e Lack of articulation between the different Government departments in that which

concerns infrastructure projects and information sharing requirements.

8 FINAL CONSIDERATIONS

This document raises pertinent issues that were identified by us during the consultancy
process. We are convinced that these subjects require in-depth attention in order to be able to
create the foundations of a National Health Information System that is useful, stable and that

can grow continuously without problems or breaks.

One of the major advantages of being able to initiate projects such as the SIS in
Mozambique is the opportunity to take advantage of other countries’ experiences. Health
Information Systems in practically all countries suffered, or are still suffering from fragmentation
of information, which is mainly due to the focus being on vertical and isolated systems, marked
by the lack of an integrating vision. Mozambique has the opportunity to, with some effort, design
its own SIS before investing heavily in its construction. This unique opportunity should not be
wasted. One of the critical success factors in creating a National Health Information System for
Mozambique is the need for specific consultancies in the health informatics field: it is necessary
to include a Portuguese-speaking consultant, on a full-time basis and as soon as possible, in
the DIS team. This consultant should support the DIS and the HCM in the extension projects for
the DIS/MISAU action plan. It is proposed that this be in the form of technical assistance during
at least four years to guarantee the development of local competencies. Furthermore, in the
short-term it is necessary to have a consultant to accelerate the computerisation process within

HCM, defining the standards and ensuring the compatibility of this project with national
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initiatives. This will be a short-term consultancy (three months) that could be done through
technical visits and follow-up and orientation of the local HCM and DIS teams. It is also

essential for the consultant to speak Portuguese.

If we had to summarise this Technical Report in a single paragraph, it would be: Health
Information Systems are extremely complex. In order to develop them one must attempt to first
observe, understand and then model, then plan and then execute. When executing the project,

the previous phases must be constantly re-evaluated.

Modern management methods for organisations and complex projects presuppose a
continuous cycle of “Plan, Do, Check, Act” (PDCA cycle). Planning should be done after the
domain in which the project is to be implemented has been observed and understood. The
command of Health Information is particularly complex, due to the complexity of the Field; proof
of this is not only in the fact that Health Informatics is offered at the best universities in the
world, but also in the difficulties reported by several countries, even the most developed ones,

to build quality health systems at acceptable costs.

Building HCM’s Information System with a view to subsidising the construction of
Mozambique’s National Health Information System is a complex and long-term project.
Obviously the short- and medium-term objectives should be planned and the results achieved.
However, a project like this one requires, essentially, human resources training and change
management which will only occur in the long term. Mozambique should prepare for a gradual
implementation of its Health Information System and for permanent change related to this

process.

It appears appropriate for us to propose the use of best project management practices
(using PDCA) and offer the contribution of best Health Information practices, focusing on
international experience and, in particular, taking advantage of the best developments in

Portuguese-speaking countries.

Therefore, we suggest that conditions be created for the PDCA cycle to be initiated. For
this we propose capacity building for professionals, who will be exposed to the best international
practices and will then interpret them and adapt them to the Mozambican reality. These
professionals should be backed by a specialised consultancy capable of conducting the PDCA
process, understanding and respecting the outline conditions defined by both the Mozambican
reality and the priorities defined by Mozambique. The process is continuous and requires a
constant evaluation of all of its aspects, including the objectives themselves, since these are

partially determined by the reality, which is dynamic.
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