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1. Introduction

The Health Metrics Network (HMN) was launched in 2005 to help countries and other
partners improve global health by strengthening the systems that generate health-related
information for evidence-based decision-making. HMN is the first global health partnership
that focuses on two core requirements of health system strengthening in low and low-mid-
dle income countries. First, the need to enhance entire health information and statistical
systems, rather than focus only upon specific diseases. Second, to concentrate efforts on
strengthening country leadership for health information production and use.

In order to help meet these requirements and advance global health, it has become clear
that there is an urgent need to coordinate and align partners around an agreed-upon
“framework” for the development and strengthening of health information systems. It is
intended that the HMN Framework" shown in Fig.1 will become the universally accepted
standard for guiding the collection, reporting and use of health information by countries
and global agencies. Through its use, it is envisaged that all the different partners working

Fig. 1 The HMN Framework

*— HIS resources *— Principles
*— Indicators G Processes
o |eadership, coordination and assessment
e Priority-setting and planning
Data sources ¢ |Implementation of health information
system strengthening activities
*— Data management
*— Tools
¢—— Information products '
&—— Dissemination and use HMN G
oal

Increase the availability, accessibility, quality
and use of health information vital for
decision-making at country and global levels.

' World Health Organization. Framework and Standards for Country Health Information Systems. Geneva, World
Health Organization, 2007. http://www.healthmetricsnetwork.org




ASSESSING THE NATIONAL HEALTH INFORMATION SYSTEM

within a country will be better able to harmonize and align their efforts around a shared
vision of a sound and effective national health information system (“national HIS").

As shown in Fig.1, the HMN Framework consists of two major parts:

B Components and Standards of a Health Information System (left-hand column of
Fig. 1) — which describes the six components of health information systems and provides
normative standards for each.

B Strengthening Health Information Systems (right-hand column of Fig. 1) — which
describes the guiding principles, processes and tools that taken together outline a road-
map for strengthening health information systems.

A crucial early step in this roadmap is the need for an effective assessment of the existing
national HIS — both to establish a baseline and to monitor progress. In order to assist coun-
tries in this key activity HMN has developed this assessment tool' which describes in detalil
how to undertake a first baseline assessment. An overriding aim of any statistical system
assessment is to arrive at an understanding of:

...users’ current and perceived future requirements for statistical information, their
assessment of the adequacy of existing statistics and of where there are gaps in
existing and planned data, their priorities; and their ability to make effective use of
statistical information.?

Such an assessment is complex, as overall system performance depends upon multiple
determinants — technical, social, organizational and cultural. Assessment therefore needs
to be comprehensive in nature and cover the many subsystems of a national HIS, including
public and private sources of health-related data. It should also address the resources avail-
able to the system (inputs), its methods of work and products (processes and outputs) and
results in terms of data availability, quality and use (outcomes). Important “inputs” to assess
include the institutional and policy environment, and the volume and quality of financial,
physical and human resources, as well as the available levels of information and commu-
nications technology (ICT). In terms of “outputs” the integrity of data is also determined by
the degree of transparency of procedures, and the existence of well-defined rules, terms
and conditions for collection, processing and dissemination. Assessing “outcomes” should
include quantitative and qualitative approaches, such as document reviews and interviews
with in-country stakeholders at central and peripheral levels, and with external actors.

As described in all major stakeholders should participate in assessing the
national HIS and planning for its strengthening. Stakeholders will include the producers,
users and financiers of health information and other social statistics at various national and
subnational levels. These include officials in government ministries and agencies; donors
and development partners such as multilateral and bilateral agencies; NGOs; academic
institutions; professional associations; other users of health-related information such as
parliamentarians; civil society (including health-related advocacy groups); and the media.
In countries with decentralized systems, the assessment process should be clearly articu-
lated and involve managers and representatives of care providers at peripheral levels (dis-
tricts) as well as stakeholders at the central level. Once produced the assessment report
and its recommendations for action should be made accessible to all stakeholders, includ-
ing health professionals and civil society.

Establishing a broad-based coordinating mechanism with links to all relevant ministries,
research institutions, NGOs, technical support agencies and donors is a crucial step in the
assessment process. It should be the body charged with the goal of reaching agreement
on how best to achieve the standards set out in the HMN Framework and developing a

T This and other tools may also be downloaded from: http://www.who.int/healthmetrics/tools/en/

2 PARIS21 Secretariat. A Guide to Designing a National Strategy for the Development of Statistics (NSDS), 2004.
http://www.paris21.org/pages/designing-nsds/NSDS-reference-paper/




national strategic plan ( ). If a suitable body does not exist, a coordination steer-
ing committee under high-level leadership should be constituted to ensure coordination. It
should convene regularly, mobilize technical advice, provide guidance and oversight, and
disseminate progress reports to all stakeholders. The precise nature of the operational
arrangements for taking action will vary depending upon the individual national context.

During the assessment process, workshops must be conducted to build broad-based con-
sensus among key stakeholders in the following three stages:

First, a workshop is held to mark the launch of national HIS reform, the first stage of
which is leadership, consensus-building and assessment activities.

A second workshop then follows to initiate assessment of the health information sys-
tem, supplemented by follow-up visits to key stakeholders. Another key function of the
second workshop is to assess, and open dialogue on, the strengths and challenges of the
existing system.

The third workshop coincides with the end of the assessment phase and is used to share
and discuss findings, highlight existing weaknesses and map a way forward for the planning
process.

The coordination steering committee should draw up terms of reference for the baseline
assessment, identify the composition of the assessment team, and mobilize the required
human and financial resources needed to properly assess the extent to which the national
HIS and its various subsystems currently meet the needs of all users.

This HMN assessment tool is intended to achieve more than simply assess the strengths
and weaknesses of the elements and operations of a national HIS. The mere process of con-
ducting the assessment reaches and engages all stakeholders in the system. Some of these
will interact for the very first time through the assessment process, which is intended to be
both catalytic and synergistic. It should move stakeholders towards a shared and broader
vision of a more coherent, integrated, efficient and useful system. The gap between the
existing system and this new vision will be an important stimulus for moving to the next
stage of planning national HIS reform. At this stage, stakeholders are now better prepared
to articulate and argue for a new vision of how a national HIS would benefit the country,
lead to stronger health system performance, and ultimately to improved public health.
Such an assessment process can also be a mechanism for directly engaging stakeholders
and for reinforcing broad-based consensus-building.

In many settings, assessments of the national HIS or its individual components may already
have been conducted and should be built upon, not duplicated. The findings should provide
the foundation for an analytical and strategic assessment of current strengths and weak-
nesses. Once endorsed, assessment provides the baseline against which future progress
in health information system strengthening should be evaluated.

INTRODUCTION

1.



2. Assessment of the national HIS

2.1 What are the objectives of assessment?

National HIS strengthening must start with a broad-based assessment of the system'’s own
environment and organization, responsibilities, roles and relationships; and of the technical
challenges of specific data requirements in order to:

| allow objective baseline and follow-up evaluations — assessment findings should there-
fore be comparable over time;

B inform stakeholders — for example, of aspects of the HIS with which they may not be
familiar;

m build consensus around the priority needs for health information system strengthening;
and

B mobilize joint technical and financial support for the implementation of a national HIS
strategic plan — with indications of the priority investments in the short term (1-2 years),
intermediate term (3-9 years) and long term (10 years and beyond).

Stakeholders may decide to repeat the comprehensive assessment exercise at appropriate
intervals. HMN is working to develop a separate monitoring tool that will permit the moni-
toring of progress over time.

2.2 Who should assess?

Another initial step in planning an assessment of the national HIS is to identify who should
be involved. One basic principle of the HMN approach is that all major stakeholders should
participate in assessing the national HIS and planning for its strengthening. Stakeholders
will include the producers, users and financiers of health information and other social sta-
tistics at various national and subnational levels.

As described in SECTION I1I, essential HIS data are usually generated either directly from
populations or from the operations of health and other institutions. This produces a
range of data sources with numerous stakeholders involved in different ways with each of
these sources. For example, ministries of health are usually responsible for data derived
from health service records. National statistics offices are usually responsible for conduct-
ing censuses and household surveys. Responsibility for vital statistics including births and
deaths may be shared between the national statistics office, the ministry of home affairs
and/or local government, and the ministry of health. An illustrative list of appropriate rep-
resentatives of relevant stakeholders would include:



1.  Central statistics office

a) Officials and analysts responsible for:
| the national population census; and

m household surveys such as the Demographic and Health Survey (DHS), Living Stand-
ard Measurement Study (LSMS) household surveys, and Multiple Indicator Cluster Sur-
veys (MICS).

b) Other leading demographers and statisticians.

2. Ministry of health

a) Senior advisors as well as members of the ministry cabinet and those within the ministry

responsible for or coordinating:
m the HIS;

W acute disease surveillance and response;

| disease control, immunization and maternal and child/family planning programmes;
B noncommunicable disease control programmes;

B management of human resources, drugs and other logistics and health finances;

M planning;

B annual monitoring and evaluation and performance reviews; and

[ |

facility-based surveys.

3. Other ministries and governmental agencies

a) Those within the finance and other ministries or agencies responsible for:
B the planning, monitoring and evaluation of social programmes;

M| civil registration - typically the ministry of the interior or home affairs or local govern-
ment;

B planning commissions;
W population commissions; and

W commissions for developing social statistics.

4. |Institutes of public health and universities

a) Researchers and directors of the Demographic Surveillance System (DSS) and those in
other institutes and universities.

5. Donors

a) Major bilateral and multilateral health sector donors.

b) Global health partnerships such as the Global Fund to Fight AIDS, Tuberculosis and
Malaria (GFATM) and the Global Alliance for Vaccines and Immunization (GAVI).

2. ASSESSMENT OF THE NATIONAL HIS
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¢) Donors who finance specific activities of relevance including:
| the national population census;
B large-scale national population-based surveys (DHS, MICS, LSMS);
B the sample vital registration system;
B Demographic Surveillance System (DSS);
| Strengthening of the health management information system

| strengthening of surveillance and Integrated Disease Surveillance and Response
(IDSR);

B the national health account (NHA),

m mapping of health risks and health services;

| health facility surveys — for example, Service Provision Assessment (SPA);
B annual health sector performance reviews; and

| systems for the monitoring and evaluation of major disease control programmes in
areas such as HIV/AIDS, malaria, tuberculosis and vaccine-preventable diseases.

6.  United Nations organizations

a) United Nations organizations active in development and the monitoring of progress
towards the Millennium Development Goals (MDGS) include UNICEF, UNDP, UNFPA, WHO
and the World Bank.

1. Representatives of key nongovernmental organizations (NGOs) and civil society

a) NGOs and other health-advocacy groups.
b) Private health-professional associations.
¢) Associations of faith-based health providers.

To mobilize and coordinate these and other stakeholders it is very useful to identify a
high-level and influential country “champion” with decision-making powers. This could be
someone within the ministry of health, the national statistics office or from a major pro-
gramme area involved in health systems. The champion can help ensure that stakeholders
understand fully the objectives of the assessment and how it fits into the overall process
of national HIS development. In particular, stakeholders should be aware that assessment
will rapidly be followed by a comprehensive strategic planning process to which they will
also be asked to contribute.

2.3 How can assessment be organized and facilitated?

Once the key stakeholders have been identified a steering committee should be formed to
provide ongoing oversight, direction and coordination of national HIS strengthening activi-
ties. These will include the planning and implementation of initial and ongoing assessment
efforts. Although it must be inclusive, not all stakeholders need to be active on the steering
committee. For example, a group of bilateral donors, each financing a different aspect of
HIS strengthening, may wish to designate a single representative, possibly on a rotational
basis. The stakeholder group and its steering committee should then designate an existing
agency (such as the national HIS unit or section within the ministry of health) to carry out
certain of the communications, procurement and other administrative tasks required to
conduct an assessment.



An assessment may be conducted during a large dedicated national workshop and/or dur-
ing smaller meetings of several groups. In some countries, individual interviews with key
individuals and groups have been used but this does not allow for the stimulation of open
discussions with all relevant stakeholders in an open forum. HMN recommends that the
assessment be done during large workshops and/or smaller meetings of several groups
where all relevant stakeholders are present. A combination of these two approaches is
most likely to be effective and time-efficient in obtaining inputs from all key stakeholders.
Many participants may not be familiar with certain aspects of the national HIS, and par-
ticipating in broad discussions of all 197 items included in this assessment tool would be
highly time-consuming. Hence, it is usually best if participants are divided into small groups
that can work either sequentially or simultaneously (for example, at a national workshop)
to reach consensus on a subset of items. However whenever assessment is conducted by
only a subset of meeting participants, efforts must be made to ensure feedback and discus-
sion of the findings takes place among all key stakeholders. This will be necessary to meet
the objective of informing and building consensus among all stakeholders.

Note 1: It is NOT advisable to administer the assessment as a “questionnaire” to be
completed by separate, individual informants. It is important that groups of informants
discuss together the assessment items. Even if the individuals in the group end up scoring
the items differently, they will learn from the group discussion and the results will better
reflect a consensus about the meaning of each item.

Note 2: Persons who are not technically qualified to assess a given item should be asked
to NOT score the item. Use of the Group Builder tool helps to reduce the chance that
someone who is poorly informed will score a given assessment item.

The HMN Group Builder tool' has been designed to help those organizing the national HIS
assessment to group together the individuals and representatives best qualified to assess
particular assessment items. Each group should be composed of key participants in the
aspect under consideration with the maximum number of items to be considered by any
one group not greatly exceeding 100.

The proposed groupings and an estimation of the number of items that each will contribute
are as follows:

1. Members of the national HIS unit or section of the ministry of health — even without fur-
ther members, this is a key group for assessing almost 100 items.

2. Senior planners and policy-makers with the ministry of health — such senior officials
alone are an important group for assessing approximately 75 items.

3. Central statistics office staff together with other available demographers - key in the
assessment of approximately 75 items.

4. Programme managers (including coordinators of public health programmes in areas
such as maternal and child health, immunization, tuberculosis, HIV/AIDS and disease
surveillance) - can assess almost 80 items.

5. Subnational personnel (including managers and national HIS staff at provincial, district
and hospital levels) — by assessing about 60 items would complete a subnational assess-
ment.

6. Finance monitoring experts — a specialized group for assessing approximately 30 items.

' Health Metrics Network (2006). Group Builder, version 1.5. Internal document for grantees.

2. ASSESSMENT OF THE NATIONAL HIS
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7. Resource tracking — another specialized group composed of those who manage the
databases that track human resources, supplies and infrastructure, and who should
assess about 20 items.

8. Non-project donors (including the World Bank and those contributing to a “common
basket” for funding Sector-wide Approaches) — about 70 items have been identified
for assessment by these partners if they are not already participating in other groups.
Donors supporting public health programmes (for example in immunization or surveil-
lance), the population census or national household surveys should be invited to join the
group that includes the respective programme manager.

Group Builder allows the membership of each of these groups to be customized by adding
or removing members based upon local circumstances and preferences. Care is required
to avoid adding too many optional members to groups as this may also increase the
number of items that must be assessed. Once group members are identified, a spread-
sheet automatically indicates the best items for each group to assess. A separate spread-
sheet (“ungrouped”) lists key individuals who have not been included in any of the groups
and the items for which key participants are lacking. Ungrouped participants may then be
invited to join one of the groups, or alternatively separate interviews may be scheduled to
gather their assessment inputs.

In addition to a printout of this assessment tool, relevant key documents for each of the
groups should be provided in advance to all participants. At present, these key documents
include:

B The HMN Framework;’

B Fundamental principles of official statistics;?

B A Guide to Designing a National Strategy for the Development of Statistics;?
B OECD Guidelines for data protection;* and

B IMF Data Quality Assessment Framework.’

Assessment of certain items may also be supported by external findings such as statistics
used in global databases. For example, vital statistics practices may in part be assessed on
the basis of statistics compiled by the United Nations Statistics Division or available in the
WHO global mortality database.¢

Certain key individuals (such as senior policy-makers and planners within the ministry of
health, the central statistics office, the ministry of finance, and the vital registration author-
ities) may not be able to attend the entire assessment workshop. If this is the case, then
individual appointments should be scheduled by the assessment organizers in order to
obtain these key inputs.

It is also essential that one or more facilitators or resource people are available to support
the workshops or meetings where this assessment tool is being used. Facilitators should
be thoroughly familiar with the complete assessment tool and with the HMN Framework on
which it is based. In addition to helping to lead the plenary sessions, the facilitator should

' World Health Organization. Framework and Standards for Country Health Information Systems. Geneva, World
Health Organization, 2007. http://www.healthmetricsnetwork.org

2 United Nations. Fundamental principles of official statistics. New York, United Nations Statistics Division, 1994.
Principles include impartiality, scientific soundness, professional ethics, transparency, consistency and effi-
ciency, coordination and collaboration. http://unstats.un.org/unsd/goodprac/bpabout.asp

3 PARIS21 Secretariat. A Guide to Designing a National Strategy for the Development of Statistics (NSDS), 2004.
http://www.paris21.org/pages/designing-nsds/NSDS-reference-paper/

4 For example, the OECD Guidelines for data protection at:
http://www.oecd.org/document/18/0,2340,en 2649 34255 1815186 1 1 1 1,00.html

5 International Monetary Fund Data Quality Assessment Framework (DQAF), 2003.
http://dsbb.imf.org/Applications/web/dqgrs/darsdqgaf/

¢ http://www.who.int/healthinfo/morttables/en/index.html




circulate among the smaller groups, helping to clarify the meaning of particular items and
answering questions. The facilitator can also explain how to the composite scores for each
aspect of the national HIS can be compiled and the findings summarized in the assessment
report.

A large number of items will need to be assessed by members of the national HIS unit or
section within the ministry of health. Hence, it may support the assessment process if
these key participants also met in advance of the workshops and other meetings. Groups
that meet subsequently may then be provided with a record of the scores generated by
national HIS staff. These same individuals could then play a key role in organizing and facili-
tating the assessment workshops, meetings and interviews with key personnel as outlined
above.

However, the major advantage of a self-assessment approach is that it engages all partners
in a shared learning experience. Facilitators may help to speed up the assessment and
make the findings more comparable but it is important that they do not interfere with the
process of self-discovery among country stakeholders. Self-assessment can often lead to
a genuine desire to significantly improve the national HIS.

2.4 How can final consensus be reached and findings disseminated?

Irrespective of the approach used to conduct the initial assessment (interviews with key
people, small-group discussions of subsets of items, and so on) efforts should be made
to involve all the relevant stakeholders in analysing the findings and identifying the next
steps. After all the items have been scored, a plenary session of at least 3 hours should be
organized to review and reach consensus on the key assessment findings. Even if some
key stakeholders have not been able to participate in earlier meetings during which items
were scored, they should be encouraged to join in this final plenary. Ideally the final plenary
should be held at a time when participants are well rested and able to reflect on the assess-
ment findings.

If items have been assessed by multiple small groups, a good way to begin the final plenary
session is to invite a rapporteur from each group to present the most important findings or
insights. Examples of possible key findings include:

W The legal and policy framework for the national HIS is outdated and poorly imple-
mented.

B The health information system is quite fragmented between different health programmes
and directorates, and between the ministry of health and the national statistics office.

W nsufficient feedback is provided to those who collect data and submit reports.

B Many health information officers at subnational level are not well qualified for the tasks
they are asked to carry out.

B /nvestments are needed in ICT.

W As a top priority, statistics from multiple sources should be pulled together into an inte-
grated data warehouse.

The remainder of the final plenary might then consist of presenting the scores both of over-
all national HIS components and of key individual assessment items, followed by discussion
of how such scores positively or negatively impact on the key findings. The assessment
tool automatically generates summary scores and graphs to assist in this process. In this
way the meeting outcomes will go beyond individual item scores to include the comments
recorded for each item, and the important points made during subsequent plenary discus-
sions.

2. ASSESSMENT OF THE NATIONAL HIS
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A special task force should be established to produce a draft report of the assessment
meeting and its results. This should then be distributed for review and comment by a broad
range of stakeholders prior to its finalization. In support of this important stage of the
assessment process it will be necessary to budget not only for the national workshop
itself, but also for the subsequent costs of editing, printing and disseminating the finalized
meeting and assessment reports. Once completed, this process should help considerably
in identifying the next steps, and should provide a bridge between the assessment findings
and strategic planning.

2.5 How can the assessment findings be built upon?

The findings contained in the assessment report should provide information for the devel-
opment of a comprehensive strategic plan for national HIS strengthening with the following
characteristics:

Ml The plan specifies what is to be done over the coming decade to increase the availability,
quality, value and use of timely and accurate health information.

M The plan is based upon consultation with all key constituencies including those support-
ing the population census, vital statistics, household health surveys, disease surveillance,
health service statistics (including those from the private sector), health resource records
and health accounts.

m The planis also based upon the assessment and additional findings regarding the human
and financial resources currently available, and likely to be required for the achievement of
priorities.

m The various constituencies (those producing, using and financing such health infor-
mation) should be asked to identify investment priorities and strategies for national HIS
strengthening.

W Priority investments in the short term (1-2 years), intermediate term (3-9 years) and
long term (10 years and beyond) are identified, sequenced and costed.

B The plan discusses how these investments will be financed and identifies appropriate
funding sources at country level including ministry budgets, HIPC debt relief, concessional
loans, bilateral and multilateral development agencies and global health partners.

Ml Consensus on the plan is reached at a national workshop. The plan is subsequently
endorsed by the national HIS coordinating committee.

HMN is currently developing guidelines to support the development of strategic plans for
national HIS strengthening. A few general principles to keep in mind when preparing for
this process are:

A task force may be established to review findings from the assessment, conduct or
commission additional studies and draft the strategic plan. As with the steering committee
for organizing and facilitating the assessment meetings, the task force should be repre-
sentative of all appropriate technical and other stakeholders. To improve coordination and
partnership:

— a range of views and expertise will be essential to reach a consensus that will ulti-
mately be endorsed by a broader range of stakeholders, including those in the minis-
try of health, the national statistics office and financing partners; and

— too large a group may make it difficult to reach consensus — essential participants
should be identified.

Decisions on the timing of different activities included in the workplan depend upon sev-
eral factors such as their perceived urgency; the extent of the gap identified (i.e., assess-



ment scores of 0 or 1); ease of implementation with existing health system and resources;
and availability of financing. The assessment process may identify some data sources for
which the country has good capacity but has problems with the content of the informa-
tion produced (for example, a good-quality census is regularly conducted every 10 years
but questions on mortality have not been included in the census questionnaire). This may
suggest areas where important advances can be made in the short term or with modest
resources.

| Itis however essential that the strategic plan is not limited only to those activities that
are feasible in the short term. More-ambitious or longer-term objectives may be met by
mobilizing financial, organizational and technical commitment around a compelling strate-
gic vision. Hence, it is also possible to address problems of weak capacity over the longer
term.

| Achievement of the more-ambitious objectives (for example, development of human
resources for the national HIS; and strengthening civil registration) depend upon the broader
policies, plans and budgets of the ministry of health, the national statistics office and the
national government in general. Thus it is essential that the national HIS strategic plan be
consistent with these broader policies and plans. It is also important for the advocates of
national HIS strengthening to engage in discussions on the reform or development of these
broader policies and plans. Implementation of important components of the national HIS
strategic plan depends upon continued advocacy, lobbying and negotiation, and participa-
tion in related policy formulation and planning processes.

2. ASSESSMENT OF THE NATIONAL HIS



3. Scoring and interpretation of results

For each item included in this assessment tool, a range of possible scenarios is provided
allowing for objective and quantitative rating. The highest score (3) is given for a scenario
considered Highly adequate compared to the gold standard as defined by the HMN Frame-
work. The lowest score (0) is given when the situation is regarded as Not adequate at all in
terms of meeting the gold standard. The total score for each category is aggregated and
compared against the maximum possible score to yield a percentage rating. Each of the
questions can potentially be rated by multiple respondents and the replies aggregated to
obtain an overall score. The more varied the (informed) respondents involved, the lower
the risk of bias in the end results. In some cases, a particular item may be judged as inap-
plicable. If so, it should be omitted from the scoring process and the reasons for doing so
recorded.

For the purposes of the overall report, scores are converted into quartiles. Thus items with
scores falling in the lowest quartile are classified as Not adequate at all. Scores falling into
the next lowest quartile are classified as Present but not adequate, followed by Adequate,
and Highly adequate for those in the third and fourth quartiles respectively.

Scores may be awarded by individuals or by groups. On the spreadsheet version of this
assessment tool' there are spaces for recording the scores awarded by up to 14 individu-
als, with an adjacent space for recording any detailed comments made about major gaps,
constraints, possible solutions and intervention priorities. Early experience of using this
assessment tool suggests that it is important to capture these detailed qualitative remarks.
If responses are recorded on a paper copy of the assessment tool rather than the spread-
sheet version, it is advisable to insert blank rows after each item or to provide several blank
pages after each table to capture qualitative remarks.

On the spreadsheet, separate rows are also provided for additional assessment items. The
insertion or deletion of rows from the spreadsheet is not recommended as this may lead
to errors in the formulae used to sum the scores and colour-code the results. Instead of
deleting an item, it should be skipped so that it does not affect the final scores. New items
may be added in the blank rows provided in each section of the assessment tool. Assess-
ment scores entered into the cells to the right of these additional items are then averaged,
and the results displayed along with the results for the standard items. If such an approach
does not meet the needs for adaptation of the tool, assessment organizers are encouraged
to contact HMN? for assistance. Table 1 shows the total number of questions in each of
the assessment categories.

' http://www.healthmetricsnetwork.org
2 healthmetrics@who.int




Table 1. Number of questions in the Assessment Tool

CATEGORIES

Resources

V.

V.

A.
B.
C.

Policy and planning
HIS institutions, human resources and financing
HIS infrastructure

. Indicators

Data sources

mTmo o>

Census

Vital statistics

Population-based surveys

Health and disease records (incl. surveillance)
Health service records

Resource records

i. infrastructure and health services

ii. human resources

iii. financing and expenditure for health service
iv. equipment, supplies and commodities

Data management

Information products

VI. Dissemination and use

Total

NUMBER OF QUESTIONS

25
7
13
5

5
83

10
13
11
13
11
25

g N G A O

69
10
197

3. SCORING AND INTERPRETATION OF RESULTS
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. Assessing national HIS resources

[Tables [.A-C]

National HIS coordination, planning and policies

Developing and strengthening health information systems will depend upon how key units
and institutions function and interact. These include the ministry of health’s central health
information unit, disease surveillance and control units, and the central statistics office.
Institutional analysis can therefore be useful in identifying constraints that undermine
policy or hamper the implementation of key strategies for developing the information sys-
tem. Constraints include those related to reporting hierarchies or relationships between
different units responsible for monitoring and evaluation. The national HIS strategic plan
outlined in SECTION 2.5 is an essential requirement for effective coordination as it will guide
HIS investments, and provide agreed-upon approaches to the maintenance, strengthening
and coordination of all the key HIS components.

The legal and regulatory contexts within which health information is generated and used
are also highly important as they enable mechanisms to be established to ensure data
availability, exchange, quality and sharing. Legal and policy guidance is also needed, for
example, to elaborate the specifications for electronic access and to protect confidenti-
ality. Legislation and regulation are particularly significant in relation to the ability of the
national HIS to draw upon data from both the private and public health services, as well as
non-health sectors. Particular attention to legal and regulatory issues is needed to ensure
that non-state health-care providers are integral to the national HIS, through the use of
accreditation where appropriate. The existence of a legal and policy framework consist-
ent with international standards, such as the Fundamental principles of official statistics,
enhances confidence in the integrity of results. A legal framework can also define the ethi-
cal parameters for data collection, and information dissemination and use. The health infor-
mation policy framework should identify the main actors and coordinating mechanisms,
ensure links to programme monitoring, and identify accountability mechanisms.

National HIS financial and human resources

Improvements in the national HIS cannot be achieved unless attention is given to the train-
ing, deployment, remuneration and career development of human resources at all levels.
At national level, skilled epidemiologists, statisticians and demographers are needed to
oversee data quality and standards for collection, and to ensure the appropriate analy-
sis and utilization of information. At peripheral levels, health information staff should be
accountable for data collection, reporting and analysis. Deploying health information offic-
ers within large facilities and districts (as well as at higher levels of the health-care system)
results in significant improvements in the quality of data reported and in the understanding
of its importance by health-care workers.

' United Nations. Fundamental principles of official statistics. New York, United Nations Statistics Division, 1994.
Principles include impartiality, scientific soundness, professional ethics, transparency, consistency and effi-
ciency, coordination and collaboration.



ASSESSING THE NATIONAL HEALTH INFORMATION SYSTEM

Appropriate remuneration is essential to ensure the availability of high-quality staff and
to limit attrition. This implies, for example, that health information positions in ministries
of health should be graded at a level equivalent to those of major disease programmes.
Within statistics offices, measures should be taken to retain well-trained staff. Establishing
an independent or semi-independent statistics office should allow for better remuneration
and subsequent retention of high-level staff.

Targeted capacity development is needed, and training and educational schemes should
be used to address human resource development in areas such as health information man-
agement and use, design and application, and epidemiology. Such training should be for all
levels of competency, ranging from the pre-service training of health staff and continuous
education, to public health graduate education at the Masters and PhD levels.

National HIS infrastructure

The infrastructural needs of the national HIS can be as simple as pencils and paper or as
complex as fully integrated, web-connected, ICT. At the level of the most basic record
keeping, there is a need to store, file, abstract and retrieve records. However, ICT has the
potential to radically improve the availability, dissemination and use of health-related data.
While information technologies can improve the amount and quality of the data collected,
communications technology can enhance the timeliness, analysis and use of information.
A communications infrastructure is therefore needed to fully realize the potential benefits
of information that may already be available.

Ideally, at national and subnational levels, health managers should therefore have access
to an information infrastructure that includes computers, e-mail and Internet access. All
facilities should have such connectivity, but this is a long-term objective in many countries.
Similarly, national and regional statistics offices should be equipped with transport and
communications equipment to enable the timely collection and compilation of data at the
subnational level.

In many settings, computers are already used in discrete vertical health information pro-
grammes and electronic medical records systems, resulting in many non-compatible sys-
tems being used within countries. This often aggravates rather than alleviates duplication
and overlap. Coherent capacity building in electronic and human resources throughout the
health system is a far more effective and cost-efficient approach.
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Il. Assessing national HIS indicators

[Table 1]

The boundaries of a national HIS are not confined to the health sector alone and overlap
with information systems in other fields. In addition, data is required for various needs,
including information for improving the provision of services to individual clients, statistics
for planning and managing health services, and measurements for formulating and assess-
ing health policy. For each of the three major domains of measurement shown in Fig. 3,
core indicators are required to track progress and assess change.

Fig.3 Domains of measurement for health information systems

q
Health
status
e Mortality
Health system ° (’;’_'(’rziflj_i[ty/
isabili
Inputs ===y Qutputs ===y Quicomes | =——]p
* Policy e Information e Service e Well-being
e Financing e Service coverage
© Human resources availability
¢ Organization and and quality o Utilization
management )

B Determinants of health — indicators include socioeconomic, environmental, behavioural,
demographic and genetic determinants or risk factors. Such indicators characterize the
contextual environments in which the health system operates. Much of the information is
generated through other sectors, such as agriculture, environment and labour.

W Health system — indicators include inputs to the health system and related processes
such as policy, organization, human and financial resources, health infrastructure, equip-
ment and supplies. There are also output indicators such as health service availability and
quality, as well as information availability and quality. Finally there are immediate health
system outcome indicators such as service coverage and utilization.

B Health status —indicators include levels of mortality, morbidity, disability and well-being.
Health status variables depend upon the efficacy and coverage of interventions and deter-
minants of health that may influence health outcomes independently of health service
coverage. Health status indicators should be available stratified or disaggregated by vari-
ables such as sex, socioeconomic status, ethnic group and geographical location in order
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to capture the patterns of health in the population and to permit analysis of inequities in
health.

The core indicators selected should reflect changes over time in each of the three domains.
As with any indicator, health indicators should be valid, reliable, specific, sensitive and
feasible/affordable to measure. They must also be relevant and useful for decision-making
at data-collection levels, or where a clear need exists for data at higher levels. The precise
indicators used and their number will vary according to the epidemiological profile and
development needs of individual countries.

If carefully selected and regularly reviewed, the use of core indicators are a vital part of
national HIS strengthening and can be viewed as the backbone of the system, providing the
minimum information package needed to support macro and micro health system func-
tions. All countries therefore need a nationally defined minimum set of health indicators
used regularly in national programme planning, monitoring and evaluation.

Although health indicators are needed to monitor local and national priorities, indicator
definitions must also meet international technical standards. Moreover, national indicators
should be consistently linked and harmonized with key indicators in major international and
global initiatives, such as the MDGs," GFATM and GAVI. Core health indicators and related
data-collection strategies should also be linked to a broader national statistics strategy,
and notably a poverty-monitoring master plan in countries with a poverty-reduction strat-
egy paper (PRSP). National and international stakeholders should therefore take part in
defining core indicators, and targets set for the number of indicators that match national
plans or international goals.

' http://www.who.int/mdg/publications/mdg_report/en/index.html
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Ill. Assessing national HIS data sources

[Tables Ill.A-F]

The national HIS should draw upon a set of key data sources. The role and contribution of
each source will vary due to overlap in the type of information best collected by each source.
In many cases, measurement of the same indicators with data from multiple sources may
contribute to better-quality information while maintaining efficiency. In other cases, it is
more efficient to avoid duplication. The optimal choice will depend upon a range of factors
including epidemiology, specific characteristics of the measurement instrument, cost and
capacity considerations, and programme needs. In addition, each source may generate
data on a range of indicators. The frequency and mode of data collection will depend upon
the likelihood of change and the ability of the indicator to detect this change over time. In all
settings an appropriate combination of data sources should be used to provide the priority
information required.

The selection of data sources should also be based upon assessments of feasibility, perio-
dicity, cost-effectiveness and sustainability. Periodicity of measurement depends on the
likely speed of change of the indicator and the costs of generating it. Determining which
items of information are most appropriately generated through routine health information
systems — and which require special surveys — should be a central feature of the national
HIS strategic plan.

As shown in Fig. 4, national HIS data are usually generated either directly from populations
or from the operations of health and other institutions.

B Population-based sources generate data on all individuals within defined populations
and can include total population counts (such as the census and civil registration) and data
on representative populations or subpopulations (such as household and other population
surveys). Such data sources can either be continuous and generated from administrative
records (such as civil registers) or periodic (such as cross-sectional household surveys).

B Institution-based sources generate data as a result of administrative and operational
activities. These activities are not confined to the health sector and include police records
(such as reports of accidents or violent deaths), occupational reports (such as work-related
injuries), and food and agricultural records (such as levels of food production and distribu-
tion). Within the health sector, the wide variety of health service data includes morbidity
and mortality data among people using services; services delivered; drugs and commodi-
ties provided; information on the availability and quality of services; case reporting; and
resource, human, financial and logistics information.

A. Censuses —ideally carried out at least once every 10 years with results made available
within 2 years of the data being collected. Unfortunately, only a small number of questions
may be included on a census questionnaire, and the data are often of variable quality. To
assess census-data quality, it is standard practice to conduct a post enumeration survey
(PES) during which the census questionnaire is re-administered to a small sample of the
population. If civil registration captures less than 90% of deaths, then including fertility and
mortality topics in a population census is particularly important.
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Fig4. Healthinformation data sources

——

Population-based Institution-based

B. Civil registration - refers to the comprehensive ongoing monitoring of births and deaths
by age and sex, and with attribution of the cause of death. The gold standard is a system
that provides a complete record of all births and deaths with medically certified causes of
death. Achieving the gold standard may not be attainable in many developing countries for
the foreseeable future. The use of a sample registration system (SRS) has been shown to
be effective in bringing about improvements in the relatively short term. In the near future,
packages such as sample vital registration with verbal autopsy (SAVVY) could considerably
improve knowledge about basic health statistics in a population. A Demographic Surveil-
lance System (DSS) may also provide a data source for continuous surveillance of births
and cause-specific mortality. Novel approaches use a hybrid set of consolidated methods
based on demographic surveillance; sample registration; and the periodic use of sample
cause-of-death modules using verbal autopsy within household surveys.

C. Population surveys - the gold standard is a well-integrated demand-driven household
survey programme that is part of the national HIS, and which generates regular essen-
tial high-quality information on populations, health and socioeconomic status. Whether
national or part of an international survey programme, international standards and norms
must be adhered to. More recently, population-based surveys have also been the vehi-
cle for biological and clinical data collection (health examination surveys), providing much
more accurate and reliable data on health outcomes than self-reports.

D. Individual records - include individual health records (for example, growth monitoring,
antenatal, delivery outcome) and disease records (consultation, discharge) routinely pro-
duced by health workers as well as by special disease registries. One of the most important
functions of these records is to support the quality and continuity of care of individual
patients.

E. Service records - capture information on the number of clients provided with various
services and on the commodities used. To the extent possible, the national HIS should
capture service statistics from the private sector as well as communities and civil society
organizations. Such records also include reports of notifiable conditions, diseases or health
events of such priority and public health significance that they require enhanced reporting
through surveillance systems and an immediate public health response. Integrating report-
ing for disease surveillance and monitoring of focused public health programmes reduces



the burden on those completing or reviewing reports and increases the likelihood that
information will be acted on.

F. Resource records — a related component of service records concerned with the qual-
ity, availability and logistics of health service inputs and key health services. This includes
information on the density and distribution of health facilities, human resources for health,
drugs and other core commaodities and key services. The minimum requirement is a data-
base of health facilities and the key services they are providing. The next level of develop-
ment of this aspect of the national HIS involves the mapping of facilities, human resources,
core commodities and key services at national and district levels. Mapping the availability
of specific interventions can provide important information from an equity perspective,
and can help promote efforts to ensure that needed interventions reach peripheral areas
and do not remain concentrated in urban centres. For the purposes of policy develop-
ment and strategic planning, financial information is compiled using the National Health
Account (NHA) methodology. The NHA provides information on the financial resources for
health, and on the flow of these resources across the health system. In the case of resource
records (Table III.F) there are four subgroups:

B Infrastructure and health services;
B Human resources;
B Financing and expenditure for health; and

B Equipment supplies and commodities.

Criteria for assessment of data sources

Tables Ill.A-F respectively provide the assessment criteria and standards for each of the
six types of data source (A-F) outlined above and shown in Fig. 4. For all sources, a set of
common principles applies. These include the need for procedures to ensure data quality
(such as standard definitions, appropriate data-collection methods, metadata and data
audit trail, use of routine procedures to correct bias and confounding, and the availability of
primary data). In addition, standards for obtaining consent and ensuring confidentiality in
data collection and use must be maintained.’

As shown in Tables lIl.A-F each of the six types of data source are assessed against the
following four key criteria of data collection and use:

1.  Contents

| events or measures of public health importance identified explicitly and captured by the
data source,

W data elements defined (for example, case definitions of notifiable conditions) and defini-
tions consistent with global standards used (for example, with HMN standards);

| appropriate data-collection method used; and

| cost-efficiency and effectiveness issues considered.

' Guidance available in this area includes the OECD Guidelines on the Protection of Privacy and Transborder Flows
of Personal Data. http://www.oecd.org/document/18/0,2340,en 2649 34255 1815186 1 1 1 1,00.html

I11. ASSESSING NATIONAL HIS DATA SOURCES
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N

Capacity and practices

B country capacity exists to collect data and manage and analyse the results;
B standards applied to data collection; and

B documentation available, accessible and of high quality.

3. Dissemination

analysis of results available and disseminated;
B microdata available for public access; and

B metadata available.

4. Integration and use

| the number of reports required and surveys conducted are kept to an optimal level
through agreements on indicators and the harmonized design of formats and question-
naires;

W results from different data-collection methods are compared; and

m appropriate methods are used to estimate need and coverage.
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IV. Assessing national HIS data
management

[Table V]

Data management is a set of procedures for the collection, storage, processing and compi-
lation of data. Countries should have a centralized (preferably electronic) data depository
that brings together all information for the national HIS and is made available to all — ideally
via the Internet. The availability of such a data depository facilitates the cross-referencing
of data among programmes, promotes adherence to standard definitions and methods,
and helps to reduce redundant and overlapping data collection. It also provides a forum to
examine and understand data inconsistencies and to facilitate the reconciliation of data
reported through different systems.

Whatever the source of a data item, it is essential to pay special attention to the activi-
ties and subsystems concerned with data collection, storage, analysis and dissemination
(Table IV). The aim is to carefully assemble data from a variety of disparate sources —both
within the health system and beyond - and to ensure its quality by cleaning and checking
prior to releasing information to a broader public.

Metadata is data about data. It covers definitions of data elements/variables, their use
in indicators, data-collection method, time period of data-collection, analysis techniques
used, estimation methods and possible data biases. Metadata is captured and managed
within an integrated data repository to support the disparate needs of the technical, admin-
istrative and health user groups of the data-management system. It is essential for provid-
ing accurately described common data-element definitions and for ensuring that other vital
information is understood (such as data time periods, geographical designations and other
dimensions). To relate data from multiple sources, it is essential to develop common defini-
tions and to understand the characteristics of each data element.

Data processing and compilation also has a number of other broad requirements, among
which are ensuring that relevant and appropriate information is made easily accessible and
its contents understandable. At the same time, this also means securing and protecting
the information assets of the system. For example, a system may contain disaggregated
patient information affected by privacy and security considerations. It is therefore essential
to control access to confidential information.

The results of data processing and compilation are a variety of reporting mechanisms that
may be generalized to include both online and conventional reports. Where Internet access
is available, the system reporting mechanisms can be accessed directly. Conventional
reports can be produced where online access is not yet practical or appropriate to provide
sophisticated data analysis and presentation tools developed centrally and benefiting from
data-quality procedures. The reports may contain comparative information from other
areas or programmes to improve understanding of the data and promote their use.
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V. Assessing national HIS data quality

[Tables V.A-J]

The national HIS should aim to have accurate and reliable data available for a select set of
core indicators within each domain shown in Fig. 3. Most indicators are estimated on the
basis of empirical data sources. To ensure data quality, a wide range of policies and proc-
esses are required. One overall guiding principle is to reduce the necessary amount of infor-
mation to a “minimum dataset”. This will then reduce the burden of data collection and this
alone should improve data quality. Other management actions to improve data are regular
local quality control and data-use checks, the use of clear definitions of data elements,
up-to-date training, and frequent feedback to data collectors and users. When electronic
communication facilities are available, data can be entered at decentralized locations to
provide immediate reporting to all levels.

Strong health information systems ensure that data meet high standards of reliability,
transparency and completeness. It is important to assess source data and the statisti-
cal techniques and estimation methods used to generate indicators. Building on the IMF
Data Quality Assessment Framework (DQAF)' and IMF General Data Dissemination System
(GDDS),? the following criteria can be used to assess the quality of health-related data and
indicators:

m data-collection method - sometimes there is only one gold-standard data-collection
method for a given indicator; more often, however, different sources can be used.

B timeliness - the period between data collection and its availability to a higher level, or
its publication;

B periodicity - the frequency with which an indicator is measured;

B consistency - the internal consistency of data within a dataset as well as consistency
between datasets and over time; and the extent to which revisions follow a regular, well-
established and transparent schedule and process;

H representativeness - the extent to which data adequately represent the population
and relevant subpopulations;

| disaggregation - the availability of statistics stratified by sex, age, socioeconomic sta-
tus, major geographical or administrative region and ethnicity, as appropriate; and

B confidentiality, data security and data accessibility — the extent to which practices
are in accordance with guidelines® and other established standards for storage, backup,
transport of information (especially over the Internet) and retrieval.

' International Monetary Fund Data Quality Assessment Framework (DQAF), 2003.
http://dsbb.imf.org/Applications/web/dqrs/darsdgaf/

3 International Monetary Fund General Data Dissemination System (GDDS), 2003.
http://dsbb.imf.org/vgn/images/pdfs/gdds oct 2003.pdf

3 For example, the OECD Guidelines for data protection at:
http://www.oecd.org/document/18/0,2340,en 2649 34255 1815186 1 1 1 1,00.html
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B adjustment methods - the extent to which crude data are adjusted in order to take into
account bias and missing values. Specifically refers to adjustments, data transformation
and analysis methods that follow sound and transparent statistical procedures.

Tables V.A-J provide an approach for assessing data quality for the following 10 selected
indicators covering the three domains of health information shown in Fig. 3:

Health status domain

Il Table V.A —under-5 mortality (all causes)
H Table V.B — maternal mortality

M Table V.C — HIV prevalence

Health system domain

B Table V.D - measles vaccination coverage

I Table V.E - attended deliveries

B Table V.F - tuberculosis treatment

| Table V.G - general government health expenditure (GGHE) per capita
M Table V.H - private expenditure

m Table V.1 - workforce density

Determinants of health domain

W Table V.J - smoking prevalence

Although these largely reflect the MDG indicators, the assessment group may wish to add
to or replace these with indicators more relevant to their situation, applying the same set
of assessment criteria.



ALITVNO V1vad SIH TYNOILYN 9NISSISSV ‘A

spoylaw
spouyaw paysiiqeiss juswisnipy
ON SOA -[]am ‘JudJedsuely asn syuawisnipe A13unod-uj LA
(uoi8a. annessiulLpe 1o |ea1ydel80as Jolew ‘|einy
/ueqgJn “3'8) Ajjeao| (€) pue !(yuased Jo uonLINPS
‘uoiedna20 ‘awodul “8:3) SNILIS JILOUOIB0II0S (7)
‘(a8e 'xas “8'9) sonsLIaIorIeyd dlydesSowap (L) uonesa.ssesia
BUON L 4 I\ :Aq pa1eda.83esip a1ew1ss Jusdal ISON 9'V'A
paseq s| a3ewI}sa payiodal ssauaAleiuasalday
a|qeoldde 10N SaIpn}s 207 syleap Jo a|dwes (%06<) syieap IV Al3uadal 3sow 8yl yaiym uodn eiep 40 83elan0D S'V'A

salouedalosip

sJeah oL 3sed Suunp

Adua3sisuod

a|qeoldde 1oN salouedaldsip a|diNIA - SalouedaldsIp |elanasS Jolew oN JUS1SISUOD $82IN0S elep Jolew wody syaseled 'Y'A
poliad
9UON l 4 9J0W 0 € sJeak oL ysed 9y} Ul painseaw sawll JO JIoaqWINN EVY'A
P8309]|02 8J8M elep a8y} 8ouls Sieak Jo ssaulldwil L
9J0W 10 SJeaA QL sleah 6-9 sieah G-¢ sieaAz-0 Jaqunu ‘arewnss paysiignd Ajjusdal 1sow sy 104 VA
$9sSNsuad Jo sAanins walsAs
ployasnoy uo paseq uoneysiSay sidwes sylesp poulaw (sasned ||e)
(Spoylaw 30alipurse 10 ABAINS ployasnoy  G-18pun JO %06 3Sed| paysijgnd aq 03 40 Ajpuadal 3sow paysiignd uo1329||02-e1RQ Aieyow
BIEPON  Udns) spoylaw Jayio wouj A1oasiy ynig  1e Jo uoneisidal [edA 9]1BWI1Sa 10} PAsn poyiaw Uoi3d8(|0d-eled L'Y'A s-1apun 'y
0 L [4 € eLI9ILId
9102S lleje ajenbape joN  83jenbape jou 3ng Jussald alenbapy ajenbape AlySiH swayl judwssasse Ayend 103e31pU|

(sasnea |je) Ayjersow G-1apun :ALITYNY YLYA SIH TYNOLLYN INISSISSY — ¥'A 319VL



spoyiaw

Spoyia paysiiqelsd usunsnlpy
ON SOA -|19m “quaJedsuedy asn syuawisnipe A13unod-uj LaN
(uoi8a1 dAlRASIUIWPE
10 |ealydesd0a8 Jolew ‘jeani/ueqin “3:8) Ajjeoo (€)
pue ‘(uoneanpa ‘uoiednddo ‘Bwodul “88) snieis
SUETIETE] SETIETE] 21LWIOU0230190S (2) (88e ““3°9) Sansa1IoeIEYD
91qIssod juawd|a | 10} d|ge|ieAe Z o} a|qe|iene € ||e 4o} 8|gejiene  olydeadowap (1) :Aq paredaiddesip si (paysiignd aq uonedaiddesia
jou uonedaid8esiq uonesaid3esia uonesaid8esia uonie8ai38esig  |IIM 10) Ajpuadal 1sow paysijgnd sem ey a1ewins3 9°a’A
paseq S| alew1sa SsauaAieluasalday
e1ep oN S9IPN1S |B207] Syieap Jo ajdwes syieap ||V 1U8284 3S0W 8yl YdIym uodn eiep jo a8elanod S'an

salouedalosip

Aousisisuod

a|qeoidde joN salouedalosip a|diNIA - SalouedaldsIp |elaAssS Jolew oN sleaA oL 1sed JaA0 JUBISISUOD eled v'an
Avoipoliad
ejep ON l z alowog sleak QL 1sed sy} ul painseaw Sawi} Jo JaqunN e'qan
P8309]|02 8J9M B3P 8y} 80UIS SJedk jJo ssauljpwill
sleak aiow o oL sleak 6-9 sleak G-¢ sleakz—0 Jaqunu ‘a3ewnss paysiignd Ajpusdal 3sow sy} 104 A=W,
(Asdoine
[eGUBA UHM SUIeap yieap 4o
1ua2al ‘Aloisiy 3ulqis asned JO UoI11edI41I80
Se Jans) Sasnsuad Asdoiny [eQIBA  |BOIPSLW POOS YIM pue poylaw
10 AdAJns pjoyasnoy UHM uonessiSoy SUIeap JO %06 3Sed| paysijgnd aq 03 40 Ajpuadal 3sow paysiignd uo1329||02-e1RQ Aeyow
BIEPON  WOJ) SPoylaw 30alid |[eUA 9dwes  1e Jo uonesidal |eyA 91eWI11Sd ay3 0} pash poylawl Uo(1da||09-eled L'a'A  |eutalenN ‘g
0 L ¢ £ IV TTR)
9102S lleje ajenbape joN  83jenbape jou 3ng Jussald alenbapy ajenbape AlySiH swayl judwssasse Ayend 103e21pU|

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV

Ayeyow |euJajeiy A LITYND YLYA SIH TYNOILYN INISSISSY — 8°A 31941



ALITVNO V.LVaA SIH T¥YNOILYN DNISSISSV "A

9zIS a|dwes ajenbape
ue ylim pajewysa

sI sp|o Jeak yz-Gl
Suowe aduajenald

(uoi8aJ aAieISIUILLPE
10 |ea1ydel80a8 Jofew ‘|edni/ueq.n “8:a) A)je20| (€)
pue ‘(uoneasnps ‘uoirednddo ‘Bwodul “3'8) Sn1els

BUETIETENR Sjuswale ‘Aleayoads —  21WIOU0IB01I0S (Z) ‘(88k ‘X8s "“8'8) SonsLvIoeIeYd
a|qissod 10} a|qe|ieAe Z oy a|qejiene sjuswgd € 1oy ajgejiene  diydesSowap (1) :Ag pajedald3esip si (paysiignd aq uonedalddesia
jou uopesdaid8esia uonedaid8esia uonedaiddesia uonedai83esia  ||Im 10) Ajpusdal 1Sow paysiignd sem jeyl arewis3 9''A
uoleoo| suoneoo| adiynw ul 3uidwes wopuel
auo ulysK Y3y su y3iy 3e uonendod Uum sl U3y e
poylaw Jayio Auy ‘¢ jeuoneindodaup 'z Jolew auoisea) v 'z suonendod Jolew v 2 JlWapIda |aA8]-MO| 0 PaleJIUBIUOD J| 2
SoIUID
ONV |ednJ pue ueqin
SOIUID JO SOIUIID DNV 410q + ABAINS BAI3E)
poylaw Jayio Auy 'L ajdwes ayenbapeu] "L |ednJ pue ueqin yjog 'L -uasaidal Ajjeuonen ‘L Jlwapida pazijesauas 4 'L
paseq S| a1ewisa SsauaAieluasalday
1U328J 3s0W ay3 yoiym uodn eyep Jo adelanod S'OA
Adua1sISuod
a|gedlidde JoN  salouedalosip a|diinA - Salouedaldsip [eJaAsS Salouedaldsip Jofew oN sJeah G ised Suunp awi JaAo Aoua3lsISuod eleq 'O
Anoipoliad
auoulJo | Z —€ S sJeah G ised ul painseaw sawi} Jo JaquinN €OA
P8308]|02 8J9M Bl1ep 8y} 89UIS Siedk Jo SSaull|awiL
8Jow Jo sieah g sieah y—-¢ sieal g sieaAz>  Jaquinu ‘ayewnss paysiignd Ajpuadal 3sow ay3 o4 FAR ¥,
Sundwes anisodind yum - Surdwes wopues yum
ysu ydiy 3e uoneindod  ysu y3iy e uoneindod
poylaw Jaylo Auy 'z 8uiniodal-ased A|H 'z Suowe adue||IsAIns "z Suowe 92Ue||IBAINS ¢ JlLWwapIda |9A8|-MO] 10 PB1RJIUBIUOD J| 2
aoue||loAINS
JNV + AdAins
poylsw Jaylo Auy 'L 8uiniodal-ased AlH L aoJue||IsAINS ONY 'L uonendod |eJsuan | olwapida pazijesauasd ji 'L poylaw
paysijgnd aq 03 10 Ajpuadal 3sow paysiignd uo1399||02-e3e@ aausjeaaud
91eWI11Sd J0J pash poylaw uoi3da||09-eled L'O'A AIH D
0 l 4 € eLIdID
a109S lleje aienbapejoN  3jenbape jou Ing Juasald ajenbapy ajenbape A|ySiH sway juawssasse £yjend 10jeaipul

aguajeaasd AIH :ALITYND YLYA SIH TYNOLLYN INISSISSY — 9°A 31941



salouedalosip s1iodal Aouaisisuod
a|gedldde 0N  saiouedasosip aidiyniA - Sa1ouedBUISIP |RIDASS Jolew ON pue SASAINS U828 UBdMIa( JUBISISUOD eled S'an
So1Isels
aAIIRJISIUILWLIPE UOo paseq paysiignd sem ajewilsa AoipoLiad
SUON 90IM] 10 90UQ sawli} y-¢ SOWI} G  |enuue ue ey SieaA g ised sy Ul Sawil Jo JaquNN 'an
P8199]|02 8JaMm elep 8y} aduls Syuow Jo SSauljawiL
9J0W JO Syjuow og syjuow 6z-8L syuow! /1-gL syjuow L1L—0  Jagquinu ‘syewsa paysiignd Ajpuadal 3sow ayy 104 S'an
uaJip|iyo
usip|iyd Jo spiiyy oM1  JO SpUiyl OM3 isea) 1e
1Se3| } 40} UMOYS 8J9M 10} UMOYS 19M SpJed
SpJed yaiym Surinp  ydiym Surinp ‘e8e4anod
‘98e19A02 UOI}RUIDIBA uoIeUIDIBA SB|SeaWl
uaJip|iyo o sa|seall sulinseaw dulnseaw sABAINS ploy uaJp|iyo S213S13eIS
PIO SJedA G ueyy alow SPJIUY OM] UeY1 SS8]  ABAINS ployasnoy aAll  -asnoy aAlleluasaldal 10 SpJIY} OM] 1Sesd) 1k 10} A8AIns yoea Sulinp Aanins pjoy

AaAIns pjoyasnoy e
U0 paseq ajewi3ss o

10§ UMOUS 9J9M SpJed
uoneziunwwi ‘AsAIns

-ejuasaldal Ajjeuonneu
| Udaq sey aJay}

Ajjeuoneu g isea)
e U9a( 9AeY aJoU}

UMOUS 8J8M SPJBd UoReZIUNWWI pue sieak g ised
a3 Ul skanins pjoyasnoy aAlejuasaidal Ajjeuoneu

-asnoy - poyyaw
U0I303]|02-ked

‘alewlse 83e19A00 ON  pjoyasnoy ayl uling sieak g 1sed ayy ul SJeaA Gised syl ul ‘SOA Z1sea| 1e Aq painseaw usaq sey a3elanod Zan
a|ge|leAe ale
suoioafoid uoneindod
0U 10 ‘Sal}|Ioe) JueAd|a. uonessidal
10 %06 UBUY SS3| suonoaloud UpIq (%06<) 1IN} a|ge|ieAe ale uoneindod Jo sajewilsa ajgellal
AQ pa1ywigns ate Asyl uoneindod uodn paseq uodn paseq ale si0jeu  ‘98eJIDA0D 818|NJJRD 01 "Pa1I8LI0d pue palesiiSaAul
SO13SI1RIS 1O SOIISIIIS BAIlRASI ale slojeuiwiouap -lwousp uonendod $810UBISISUOIUI pUE ‘AJUBSISUOD puk SSBUsl8|dwod So1sIe1s a8e jo
aAleASIuIWPE  -ulpe Jo Aouslsisuod uonejndod ‘AouslsIsuod po08 sI |013U0d 10} |9A8| Yoea 1k pamalnal AjjedljelualsAs aAleASIUIWPE syyuow zi
W04} pajewsa 10 ssau)a|dwod  pue ssauala|dwod 1oy Ajenb pue (%06<)  aJe S213SIILIS 3SaYL "SalH|Io.) Uieay Suiziunwiwi Jo -poyrsw  Aq aSesanod
a( jJouue) a3eIaN0D 93} JO uonenjens pajen|eAs ale soNsielS 919|dwod ale SIISEIS %06 1SLd| 1k AQ paliWgns SIIISIILIS SAIRIISIUILIPE uoi}o9||02-e31ed  UOIJRUIIJEA
uoIeUIDIRA SBISEBIN B[ S1 848yl aAIRASIUIWLPY BAIIRJISIUILUPY "SOA 3UIIN0J WO} palewWlss aq ued a3elanod L'an S3|SealN ‘a
0 L ¢ £ el
a109S lleje aienbapejoN  3jenbape jou Ing Juasald ajenbapy ajenbape A|ySiH sway juawssasse £yjend 10jeaipul

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV

982,909 U0NBUIIIRA SA|SBI|N *ALITYND YLYQ SIH TYNOILYN INISSISSY — @'A 3149VL



ALITVNO V.LVaA SIH T¥YNOILYN DNISSISSV "A

a|qe|iene
a.e suonoaloid uone|
-ndod ou Jo ‘saiijioe}
JueA3|94 JO %06

ueyy sss| Ag paniwigns

sonsniels
anlessIuILIpe

uonensidal
Uniq (%06<) [In}
uodn paseq ale sioje

suonoaloid uoneindod
uodn paseq aJe siole

a|qejiene
ale uonendod Jo sajewiiss a|gel|al ‘a8elanod
91B[NJ|ed 0L "Pa1J8LI0D puk palediIsaAul a.e
S$3I10UB)SISUOJUI pUe ‘ADUBISISUOD pue Ssausla|dwod

woJy pajewilsa aq  ale Asyy Jo ‘sonisnels  -uiwouap uoneindod  -uiwouap uonendod 10} |9A8] Yoea e pamalnal AjjedljewalsAs so1IsIels
j0uuR) |eUOISS8)04d aAIeJISIuIWpE JO ‘Aousisisuod ‘po03 sI 10J1U02 a.e SJI1S11e1S 9SayL "Sal}l|1oe) yijeay Jueas|al Jo aAleSIuIWpE  sjeuolssajoad
uyeay pajs e AOUB3SISU0D 10 SSBU  pue SSaua}a|dwod 10} Aljenb pue (%06<) %06 13Sed| 1k AQ Pa1WINS SI1ISIIEIS dAlIRISIUIWPE —poylaw yjeay pajnis
AqQ papusalie salldAllap  -219|dWO0D 8U} JO UOIIE  pajen|eAs aJe sO1ISiels 83a|dwod aJe SOISIIeIS  BUIINO0J WO pajewi}sa aqg ued |euolssajold yyesy uonos|oo-eleq  Ag papuanie
10 83ejuaalad ayL -njeAs a3y Sl aJayL aAlIRSIUIWLPY BAIRIISIUILUPY "SBA  PI|INS e AQ papualle saliaAlap Jo adeiuadlad ayL L'I'A  SaudAleqd ‘3
0 L 4 € el
3109S lleje alenbapejoN  ajenbape jou Inqg Juasald ajenbapy ajenbape AlySiH sway juawissasse Ajjend lo3eaipul
SalIaAl[ap papuanly ‘ALITYND YLYa SIH TYNOILYN INISSISSY —3'A 319VL
(uoi8aJ aAieasIUILPE JO |eD1ydelS30a3
Jolew ‘leani/uequn “8-a) A}1eo0] (€) pue (sjuaied
10 U0IRINPA ‘Uoi3ednd20 ‘BWwodul “*8'8) SN1elS
AUETNETE] STETNETE] Sjuswale J1LLOU0290120S (Z) :(98k ‘Xxas “8'9) SolsIIaloeleyd
a|qissod | 10} d|qe|iene Z 1oy a|qe|iene ¢ ||le oy a|qejiene  olydesSowsap (L) :Aq paiedaldlesip si (pausiignd aq uonedaid3esiq
j0u uonedalddesiq uonedalddesiq uonesaldsesia uonedalddesia  |Im 10) Ajpuadal 3sow paysiignd sem jeyl ajewns3 L'a’n
a|dwes pjoy
-asnoy aAlejuasaldal
Aljeuoneu () 10 ‘10308s
aleAld pue o1gnd
U304 pue sjeydsoy
Joflew |je Suipnjoul
uaJp|iyd aziunwiwi uaJp|iyd aziunwiwi uaJip|iyd aziunwiwi
1By} S8}IS Yoeaino pue 1By} S8}IS Yyoralino ey S8}Is yoeadino pue
Sal}|10.) Yy3|eay JO %08  Ppue Sailljioe) yljeay J0  Sal}|Ioe) yijeay 1o %06 paseq S| a1ewisa SsauaAeluasalday
SIUl ueyy sso| SulyrAuy ueyl SSa| WoJj eled %08 1Ses|le woljeyje@  1ses|le wolj eyeq (L) JU898. 3S0W 8y} Ydiym uodn eiep Jo 83esanod 9'a‘A
0 L 4 € BLIB}ID
a102S lleje ajenbape joN  ajenbape jou Ing Juasalid ajenbapy ajenbape AjySiH swayl juawissasse Ayjend Jojeaipul



(uoi8al aanensiuiwpe Jo [eaiydel3oad
Jolew ‘|edni/uequn “3-9) A)jed0] (€) pue ‘(uoneonps

STETNETE] Sjuswale  ‘uoirednddo ‘awodul “8'9) SN1L1S JILIOU0IB0II0S (Z)
9|qissod juawd|d | 10} d|ge|ieAe Z loj a|qe|iene € ||e 10} B|gejIieAe ‘(a8e "8'9) sonsiiaoeleyd oiydesSowsap (L) uoie8a433esia
J0U UoiledaId3esia uonedalddesiqa uonedalddesia uonedaiddesiqa :Aq pa1e8a.33esIp a1ew1sa Juddal ISON L'TN
$Saud}a|dwod jo uone
-N|EAd OU JO PajLUI| YHM SUMIqQ JO uonellsidal
SalIBAIIBP pasIAladns (%06<) 918|dWOD WO}
Ajjeuolissajoid uo pue SaLIdAIl|p PasIA
3unnodal a1gidwooul  ajdwes pjoyasnoy aAi} -ladns Ajjeuoissajold jo paseq S| a1ewise SsauaAleuasalday
BUON 'salpnis |e207 -ejuasaldal AjjeuoneN %06 1Sea) 3e Wodj eleq JU828. 3S0W 8y} Yoiym uodn eiep jo a3esanod 9'T'A
salouedalosip sjiodal Aouaisisuod
a|gedlidde 10N  salouedalosip a|diinA - Sa1ouedaudsIp [e4aAaS Jolew oN pue sA3AINS JUBJ8. UBBMIS( JUBISISUOD S1aseled S'IA
Aoiporiad
SUON l 4 alowlog sleak 01 3sed 8y} Ul painsesw Sawi} Jo J8quINN v'IN
P8129||09 819M Blep 8y} 82UuIS SYuow Jo ssauldwiL
aJ0W 10 syjuow 09 SyuoW 65-8L syuow /1L-2L syluow L1-0  Jaquinu ‘ayewnsa paysiignd Ajpuadal 3sow ayy 104 SIN
98eJ9N0J painseaw
83e.1an00 Sulinseaw aney sAanins sonsnels
p|0 SJeaA § ueyy alow A8AIns pjoyasnoy aA} ployasnoy aAize} sJeah G ised sy} AsaAuns pjoy
ASAINs pjoyasnoy e -ejuasaldal Ajjeuoneu -uasaJidau Ajjeuoneu ul sAanIns pjoyasnoy aAieluasaldal Ajleuoneuz  -asnoy — poyiawi
U0 paseq a1ewinsa 10 | Uaaq sey alay} ziseajlesieak  3sea| e Ag palnseswl usaq sey |euolssajold yyeay U01329]|09 eled
‘a)eL}se 83e1an00 ON sleaA G ised ay3 u| Ggisedaulul'SeA  pa||S e Aq papualie salIaAlap o adejuadlad ayL 3N
0 l 4 € eLId9ID
21098 llele ajenbapejoN  ajenbape jou Ing juasaid ajenbapy ajenbape AlysiH swayl juswssasse A)jend J03eaipul
panunpuog —3°A318Y1
| O

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV



ALITVNO V1va SIH TYNOILYN 9NISSISSV ‘A

9saul Jo

aoue)sisal 3nip Agq pue

Z - uonesaiddesia

BETORIEIN | Aq pa1e8ai38esia  yioqg Aq pale8ai38esig  snie1s AIH Aq paleSal38esip a1ewisa 1uadal 1SON AN
(uoi8aJ aAleISIUILLIPE
10 |eaiydes80a8 Jofew ‘jeini/ueqin -3-a)
A)1e20| pue (uoneanpa ‘uoiednddo ‘awodul ‘8'8)
Juswig|d ISTENIE]E] ISTETIETE] SNJE3S 21LLOU0I30I20S ‘(88e "8°8) SIl3sII8}oRIRYD

a|qissod | 10} a|qe|iene Z o} a|qe|iene € 10} 9|qe|lene olydesSowap Ag pajedaid3esip si paysiignd aq | — uoize8aid38esia

J0u uonedaId3esia uonedalddesiqa uonedaiddesia uonedaid3esia |IIM 10 Ajjuadal 3sow paysiignd sem jeyy ajewns3 9'4'N\
Jeak juadal 3sow ul swwesdosd
g1 |euoneu Ag panladal syiodal Ajiarienb

S10d [euoileuUgnS JO % -- PAse( S alewi}sa Ssauanejuasalday

%08 uey ssa1 %S/—%0S %68—%SL %06 13AO JU828J 3SOW 83 YaIym uodn eiep jo 83eian0d S'dA

salouedalosip

(238 ‘suonulap ‘a4npado.id uoi3d8||09-eIep
pazipJepueis-uou 03 anp uolzenionyy) sieah gL ised

Aoua3sisuod

a|qeoldde joN salouedaldsip a|dinIA - SalouedaldsIp |elanssS Jolew oN 3ulInp sa1eJ $$829NS JusLleall Jo AouslsISuod 74N
(Aj4@14eNb 8g p|nous) poliad
BUON 7> 1% Jeak 1sed auy Ul painseaw sawi} 0 JaqUINN 4N
P8309]|02 8J8M elep 8y} 8duls Sieak Jo ssaulldwilL
sJeahk ajow Jo § SledA v-¢ sleah g Jeak | Jaguwinu ‘arewnss paysignd Ajpusdal 3sow ay3 Jo4 4N
S10d 18pun
seiq Sunpiodal el alel poylew a3kl SS9IINS
J0 uonenjens payiwil Suizdodal jo uoienjeas  3uiziodal Jo uoienjeAs ejep U01309||02-e1RQ JUdBWILAI} (9L1)
BUON UM syuiodal |euoineN UM syiodal 30113s1a UHM suiodal a1ulD 1U28J 1SOW 104 Pash poylall pue eiep Jo 82Inos L'4°A sisojnasagny 4
0 L [4 € eLI9ILId
21098 llele ajenbapejoN  ajenbape jou Ing juasaid ajenbapy ajenbape AlysiH swayl juswssasse A)jend J03eaipul

Judwijeal} sisojnaidqnL ‘ALITYND YLYQ SIH TYNOILYN INISSISSY — 4'A 318V1



(auou 10)
yieay Jo Ansiuiw Aluo

A311n23s |B120S Se [|aMm
se yeay jo AsIuIN

£311n28s |e100s
pue sjuawuIan0d
|e20| pue |euoldal
‘Yyeay jo Ansiuin

sannus Aleyadpng eiixa

‘SjUBWIUIBN0S [eJ0] pUR
leuoi8ad ‘A1IN2as |e120S
pue saliasIuIW Jaylo
‘Upeay jo Ansiuiw
‘Spusuodwod |V

pajuasaidal sjusuodwod

Ssauanneuasalday
S'ON

pazZiuoLUI.Y Jou aie

paziuow.ey ale

Salias Ul yealq

awn

190 pue (Sanius Aieyadpng eJixe ‘Syuawulanos
|e20] pue |euoi8al ‘A114NJ3S [BID0S pue SaLSIUIW
1330 ‘U3jeay Jo Aisiuiw) siusuodwod ssoloe

Aousisisuod

SUON  3BU} $S82UN0S SNOLIBA  3BU} SBIINOS SNOLIBA  OU UMM 824n0s 8|8UIS  Y3jeay uo ainjipuadxa 0 SUoulap Jo Aouslsisuo) 'O'A
sieal ¢ Aoipoliad
elep ON AJana ueyy aioN sieah z-L Alang AlleaA Ay2ipoliad €ONA
P8109]]02 8J8M el1ep a8yl 8ouls Sieak Jo ssauldpwiL
SUON sleak aiow o € sleah g sleak |—0  Jaguinu ‘ayewss paysiignd Ajpuadal 3sow ay3 104 ZON
(sannua

Aleya8pnq

eJIX8 ‘syusw

-UJBA08 |BJ0|

pue |euoida.

‘A314N23s |BID0S

pue saLsiuiw

Jayjo ‘yieay

Jo Ansiuiw)

eydeo Jad

(IH99)

(A3ied (3usuodwod yoes A3ojopoyraw alnypuadxa

pJiy3 wody 3odal "89) }o s8a4nos Alewnd "a11) (VHN) SIUN022Y poylaw yieay

$921n0S AIBpPU0DdS $824N0S dAIJRJISIUILPE Ul|eaH |euonen uoi}od|[02-e3ed  JUSWUIBA0S

elep oN woJ} paindwi eyeq wioJ} pajidwod ejeq 3uisn pajidwod eljed@  elep U884 3SOW J0J Pasn poylawl UoI308||02-.led L'DA |eJauan ‘o
0 l 4 € eLIdID

a109S lleje aienbapejoN  3jenbape jou Ing Juasald ajenbapy ajenbape A|ySiH sway juawssasse £yjend 10jeaipul

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV

JHI9 ALITYND VLV INISSISSY —I'A 314V1



ALITVNO V.LVaA SIH T¥YNOILYN DNISSISSV "A

syusuodwod Sululewal
1o} suoneyndwil

(suonelod.iod

puE S ‘SOON

‘goueinsu|
yyeay ayeand
19)00d-40-1n0

sjusuodwod Jayjo pue quauodwod ,Spjoyasnoy)
9y} 104 suonenduwil 18U30 | 1Se9)| Je 10} A3ojopoylow ejded sad
pue 39320d-40-1n0  ABAINS e “}ox20d-}0-}1N0 (VHN) S1UN022Y poylew yjjeay uo
10} ABAIns pjoyasnoy | Joj ABAINS pjoyasnoy | UljeaH |euonenN uoI309||00-e1eq  aJnyipuadxa
elep oN 8uisn pa|1dwod eyeq Buisn pajidwod eyeq Suisn pajidwod ejeg  elep JUdda4 3SOW 10} PASN POyl UoI3I8[|09-.leq L'HA 9)eAld ‘H
0 L 4 € eLaId
EIGRIS lleje ajenbapejoN  @jenbape jou Ing Juasald ajenbapy ajenbape AlySiH sway juawssasse Ayjend 103eaipul
ainyipuadxa ajeALld :ALITYND YLYQ INISSISSY — H'A 318VL
salewnss
%06 e 9|gedl|dal %S/ 1e 9|geal|dal |leJy 1pne eiep 8un|nsal 118y} pue Ino palied syuswisnipe
a.e sajewlsa a.le sajewnss y3noJuy ajgeoljdal ||e 10} ‘SauljepIng |euoleUIalUI WO Sauntiedap spoyaw
a|gedlidaijou ale  3uinsad ‘uoiewojul - 3ulNsal ‘uolrewoul Aj@191dwod ale Aue Jo SuipJodal pue ‘sal80j0poylaw |ed11SIIeIS juswisnipy
S9jewiIse 8unnsay  o|qe|ieAe 8y} UO paseg  d|ge[ieAe 8y} U0 paseg $9)eWI3Se 8ullNS8Y  pue $824N0S UO UOIIBWIOUI Pa|ielap JO ANjIge|ieAy 30V,
sJayio
‘SOHN ‘suolrepunoy (s48430 ‘SODN ‘suoizepuno}
|eJale|iq pue |eJale| |eJale|iq pue |edale| aleAld ‘[elale|iq ‘(edalel  aleALd ‘jelale|iq ‘jelale(iiinw "a°1) Suipuny JO 824N0S
-I}NW WOJJ S82JN0Sa -1} NW WOJ) S82IN0SaS -1} NW WO} S82IN0SaI Aq ainypuadxe Juswuianos papuny Ajjeussixe  z - uonedaiddesia
SUON |euJalxa papiwwod |euJalxa pasingsia |euJalxa pasingsia 10 sajewnsa pajedalddesip Jo Ayjige|ieny L'ON
saniua Aleyadpng eixa
‘SJUBWIUIBNO0S |BD0| pUE |9A8] 30113SIP 10 |euoieugns Ag (sanua
A3IN2as |B100S  |euoi3al ‘A3Inoas |e100s Ale1a8pnq eJixs ‘sjuswiuIdsA0g |BI0] pue [euoida.
pue sjusWuIdsN0S pue saisIuILW Jaylo ‘A&311N23S |BIDOS pUB SBLIISIUILL JBLI0 ‘Uijeay o
(duou o)  A3INDJBS |eID0S Sk ||laM |e20| puk |euois8al ‘Y3leay jo Anisiui - Ansiuiw :syusuodwod je) ainiipuadxa Juswulanos | — uonedaiddesiq
ueay jo Aiasiuiw Aluo se yjjeay jo Aisiuin ‘U3jesy Jo AnsiuiN :Sjusuodwod || |eJauas J0 sa1ewi1ss paledald3esip 4o Aljige|ieAy 99N\
0 L [4 € eLI9ILId
a109S lleje alenbapejoN  3jenbape jou Ing Juasald ajenbapy ajenbape A|ySiH sway juawssasse Lyjend 103eaipul



a|qeai|dal jou aie
sejewse Suinsay

%06 }e 3|qedl|dal

9]t Sojewl}sa
8uiynsal ‘uolewoul
a|qe|leAe ay3 uo paseg

%S/ 3e 8|qeai|dal

o9.Je sajewi}sa
3uiynsal ‘uonewoUl
a|qe|leAe 8y} uo paseg

[led1 Jpne elep
ysnoayl ajgealdau
Aj@18|dwoo ale
solewnss Suninsay

S91eWISd
SunInsa. 118y} pue INo paliied swuswisnipe

[le 10} ‘saulapINg |euoeuId}UI WO} sainyiedap
Aue Jo 3uIpJo2a. pue ‘sa130|0poylBLl [BI1ISIIEIS
pue S824N0S L0 UOELWIOLUI Pa|Ielap 10 Alljigeieay

spoulaw
juswisnipy
S'HA

[e481e|iq pUE |elale|
-[}NW LWOJ} S824N0S3I

|eJd1e|iq pue |esale|
-I}NW WOJ} $824N0Sal

SJaU10 'SOON
‘suoiepuno} ayeald
‘eJ1e]1q ‘[eJle
-[NW WO} $82IN0S8J

(48430 ‘'SOON ‘suolrepunoy ajeAlid ‘jesaie|iq
‘leJaze|iynw "a°1) ulpuny Jo 824n0s Aq ainypuadxe

Z - uonedalddesia

elep oN |euJalxs paniwwod |euJalxs pasingsid |euJalxs pasingsia a1eAld Jo salewnsa pajedald3esip Jo AyjigelieAy L'HA
suonelod.iod pue
SwJl} ‘SOON ‘@aue.nsul |oA8] 30113SIp 10 [euoneugns Aq (suonelod.iod
Jusuodwod aleAlud ‘})00d  pue swly 'SOON ‘@oueinsul yijeay aealid 1ax00d
Ajuo 1ax00d 18430 | pue1ay00d -J0-1N0 ,SP|oYasnoy  -40-3n0 ,Spjoyasnoy :syusuodwod |e) ainypuadxs | —uonedaid3esiqa
elep pa1esa.33esip ON -J0-3N0 ,SP|OYaSNOH -J0-}N0 ,SP|OY3aSNOH :S1uauodwod ||V a1enld Jo sajewiss pajedald38esip Jo ANjige|ieAy 9'H'A
suolelodiod pue swly
Jusuodwod ‘SOON ‘@oueinsul
Jaylo | snid  areald ‘39300d-40-1n0
18)00d-J0-3n0 ,Sp|oy 18)00d-J0-3n0 ,spjoy  ,spjoyasnoy :syusuod
9SIMJIBYI0 -8snoy au} 10} Ajuo aAl} -asnoy 10} AJUo 8A1}  -WOI ||e SuIpn|oul BA1} SSauaAllejuasalday
10 SBIpN3s [e007 -elUBSAIdaI-AjjeuoileN -eludsaldal-AjjeuoneN -ejuasaldal-AjjeuonneN uone|ndod jo adelanod S'H'A
a3 JaA0 pue (suolelod.uod
pue swily ‘SO9N ‘soueinsul yijeay ayeaLd
paziuowey J0u aJe paziuowey ale S8LI8s Ul yealq 18)20d-J0-1n0 ,Sp|oyasnoy) syusuodwod SSo4oe Aouais|suod
BJEPON  1BU} S9JINOS SNOLIBA  3BU3 $824N0S SNOLIBA  OU Y}IM 824n0S 3|8UIS  U3eay Uuo ain3ipuadxa Jo suoniuiap o Aouslsisuod 'HA
sJeaA g 1sed ul 9ouo sJeah g ised ul Aleah
1Sed| 16 pakdAIns 8in}  9dUO 1Sed| e pakanIns  a|qejieAe syuauodwod pouad
BlepON  -Ipuadxa Sp|oyasnoH spusuodwod || |le 10} ele@ Awoiporiad S'H'A
P8308]|02 8J9M Blep 8y} 80UIS SIedk Jo SSsaulldwWiIL
SUON sieah y—¢ sieah g sleak |1-0  Jaquinu ‘ayewsa paysiignd Ajpuadal 3sow ay3 104 ZHA
0 l 4 € eLIdID
21098 llele ajenbapejoN  ajenbape jou Ing juasaid ajenbapy ajenbape AlysSiH swayl juswssasse A)jend J03eaipuj

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV

panupuog —HA 319Y1



ALITVNO V.LVaA SIH T¥YNOILYN DNISSISSV "A

9|qIssod uonedaid3esip
ou 10 Japuad

Aq Ajuo uonedaid3esip
MOJ|e elep ayL

(jeant/ueqin

pue ajeAld/ongnd
Buipn|oxa) sa|gelien
2 Aq uonedai33esip
MOJ|e elep ayL

(10308s a3eAlid/angnd
Suipnjoxa) sajqelien
¢ Aq uonedai33esip

MO|le elep ayL

Sa|geLieA ¥
|le Ag uone8aid8esip
MO | elep ayL

10393s a1eAlid/a11gnd () pue uoial aaeSIuILpe
10 |eaiydes80a8 Jolew (g) ‘leani/ueqin (g)

Japuas (1) Aq paie8ai83esip s paysiignd aq

|IIM 10 ApUB281 3sowW paysiignd sem ey arew sy

Z - uonedaiddesia
9°I'N

jus|eAInba
|euoneu Jo su3Ip g

Jus|eAinba |euoljeu
10 sH3Ip € 00SI

1uajeainba jeuoneu
1o sy8ip ¥ 09s1 1o

suoiednddQ
JO uonedlIsse|d plepuels jeuonreutaiul :0dSI

| —uonedaiddesia

ENINVE]Te) 0DSI 10 77 Uey} ssa 10 su01edndd0 yL—F suonednddo aiow 4o Si Sla)IoMm yjeay Jo saliosaied SI'A
$924N0S $82.1N0S a8y} JO $824N0S
Sso.oe Alen sajgelien 1SOW Ul Uo1IeIIISSe|d ||e Ul uopedlIsse|d
JO U0IIRIISSE|D /sSuoljulap awes /suoljulap awes
/suolHuap 3yl aAeY Sa|qeLien Ul aAeY Sa|qelien
JU8)SISUOD 10U  JUBISISUOD BJe $82IN0S 9YL "JU8ISISU0d ale 9UL "JUSISISUOD  $8IINOS JUBIBYIP SSOJOL pue B} JOAO JUBISISU0D Aouaisisuo)
9.1k $924N0S Ulew 8yl Ulew ay3 40 awos Aluo $901Nn0S a3 JO 3SON a.le $824N0s ||V SUOIRIIHISSE[O pUB SUOIHUIAP elep pue Sa|geliea 7'I'N
Ayo1poliad
ejep oN -l —€ aJow o g sJeah G ised ul painseaw sawi} Jo JaquinN €IA
8129]|02 8J9M elep 8y} 9dUulS Syuow Jo ssaullpwiL
ejep oN aJow 1o syjuow gL syow L1-9 Syuow G—-0  Jaquinu ‘eyewnnss paysiignd Ajpuadal 3sow sy} 104 ZIA
uonendod
SpJ0dal aAle} 000L Aq
A-SIUILIPe pue SABAINS (A10881€0
shanIns  /snsuad Ayjioes yijeay Jeuoissajold
ABAINS 10 SNSUBD 9240J-In0ge| J0 SABAINS  'SABAINS 82.104-IN0ge| snsuad uonendod Aq pue |e103)
Aue Ag uonepiiea  /snsuad Ayjioe} yjesy ‘snsuad uone|ndod 83} pue ABAINS 82104-IN0ge| ‘SNSudd/AdAINS poylaw 9210}
JNOYHM SPJ02aS  JBUMHD UY}IM paleplieA UMM paleplleA spJodal  AMjIoe) yieay palonpuod Alleindal e wody sSulpuly uo1309||02-1eQ  -)I0M Y}jeay
elep oN aAleASIUIWPE AUQ  SPJ028J BAIRRAISIUILLPY  SAIIRIISIUILUPE BUIRN0Y UHM palepl|eA ale SpJ0odal sAljelIsIuILIpe Bullnoy L'I'N  Jo Aysuaq |
0 l 4 € eLIdID
21098 llele ajenbapejoN  ajenbape jou Ing juasaid ajenbapy ajenbape AlysSiH swayl juswssasse A)jend J03eaipuj

Kyisuap 82J0p10M :ALITYND Y1YA INISSISSY — I'A 319VL



(uoi8aJ aniesSIUILLPE
10 |eaiydel80a8 Jolew ‘jeint/ueqin “8:a) Ajeao|
pue (uoieanps ‘uoiednddo ‘swodul “89) snieis

juswis|d SUEE]E] ISTETETE] 21LLIOU0230120S ‘(a8e ‘xas "8'9) saisLIaldeIRYd
a|qissod | 10} d|qe|ieAe T 10} 9|qe|iene € ||e 10} 8|ge|iene o1ydesSowap Ag paredais3esip si paysiignd aqg uoniesai38esia
10U uonedald3esiqa uonedaiddesiqa uonesaidsesia uone8a.38esia 1IIM 10 Ajua2a. 3sow paysiignd sem jey3 ajewins3 9 T'N
pauonuaw Apealje Suldwes
9s0y} Wo.j 1iede |euonieu wopuel-uou ajdwes aanelussaldal paseq sl ssauaAneussalday
pouiaw Jayjo Auy SaIpNn1s |BI07 J12y30 Jo anisodind AljeuoneN  a3ewi3sa uadal 3sow yaiym uodn sjdwes jo adAL STA

salouedalosip

Aouaisisuod

a|gealdde 3oN saiouedalasip ajdiniAl sa1ouedalosip may v Jolew oN 3L} JOAO JUBISISUOD BIed VA
Ayoiporiad
SUON L 4 alowlog SJ1eaA QL 1sed ul painseaw salli} Jo JaquinN €TA
P9303]|02 81aM B31ep 3y} 90UIS Siedk Jo ssauljawWiL
SUON sJeak alow 1o 9 sieah G-¢ sieakz—0 Jagqunu ‘axewnss paysiignd Ajpuadal 1sow ayl 104 A
yuow snoinaid (Jopjo

190 Sy owWs Ajlep poylaw  puesieaA Gl)

‘110dal-}1as yum Aaains uo1399||09-e3eQ aausjeaaud

ejep oN paseq-uonendod  ejep 3uadaJ }SOL 10} PASN poylall UoI3da8[|02-eled L'I'A Supjows r
0 L [4 € eLI9ILID

2l109s lleje aienbapejoN  3jenbape jou Ing Juasald ajenbapy ajenbape AlySiH sway juawssasse £yjend J0ieaipul

NILSAS NOILVINHO4NI HLTVIH TVNOILVN FHL ONISSISSV

a9uajeaa.d Suryows :ALITYND YLYA INISSISSY — A 319VL



V1. Assessing national HIS information
dissemination and use

[Tables VI.A-E]

Although data are the raw materials of the national HIS, they have little intrinsic value in
themselves. Only after data have been compiled, managed and analysed do they produce
information (Fig. 13)." Information is of far greater value, especially when it is integrated
with other information and evaluated in terms of the issues confronting the health system.
At this stage, information becomes evidence that can be used by decision-makers. This
synthesis of evidence becomes even more powerful when it is formatted for presentation,
communication or dissemination to decision-makers in a form that changes their under-
standing of health issues and needs. This is the process of transforming evidence into
knowledge, and once applied can result in decisions which will directly impact upon health
and health equity. The actual impact on health can then be monitored by the national HIS
by measuring changes in health indicators. This is how HMN visualizes the enabling of a
culture of iterative and evidence-based decision-making built on a comprehensive national
HIS.

Fig. 13 Transforming data into information and evidence

Monitor Compile

indicators manage and
for change analyse
(HIS) (HIS)

Better
information
Impl t Integrate
g]e%ii‘)?::ll; Bgtt_er interpret and
(System) decisions evaluate
(HIS)
Better
health

Format for

Influence plans presentation to
and decisions planners and
(Planners and stakeholders

policy-makers) (HIS)

1 Adapted from de Savigny D, Binka F. Monitoring future impact on malaria burden in sub-Saharan Africa. Am J Trop
Med Hyg, 2004. 71:224-231.



ASSESSING THE NATIONAL HEALTH INFORMATION SYSTEM

As we move up the health-system pyramid, the link between data and decision-making
seems more tenuous, and many factors come into play when strategic decisions on
resource allocation are made. In a large and complex society, policy-making is fragmented
and decisions are sometimes difficult to make because of the competing interests of dif-
ferent players and agencies. Behavioural, organizational and environmental factors thus
greatly influence the extent to which information is used. The Routine Health Information
Network has even postulated that the scarcity of evidence-based decision-making is not
the result of technical issues related to data generation but of institutional and behavioural
barriers that impede the effective use of information. The PRISM framework and tools’
allow countries to assess such factors prior to intervention(s) to improve use of informa-
tion, and to later evaluate the change brought about by the intervention(s). Examples of
organizational and behavioural interventions for improving the use of information in deci-
sion-making and planning are:

m mechanisms linking data/information to actual resource allocation (budgets and expend-
iture);

B indicator-driven, short- (1 year) and medium-term (3-5 years) planning;

W organizational routines where managers are held accountable for performance through
the use of results-based indicators at all levels of the health system;

W a programme addressing behavioural constraints to data use, for example through
applying incentives for data use, such as awards for best service delivery performance,
best/most-improved district or best health information system products/use;

M a supportive organizational environment that places a premium on the availability and
use of well-packaged and well-communicated information and evidence for decision-mak-

INg;
B ensuring that data are relevant to strategic decision-making and to planning;

B engaging all key constituencies in determining which information to collect in order to
ensure broad ownership and involvement;

B making maximum efforts to ensure confidence in the reliability and validity of informa-
tion,

| avoiding offering too much information with excessive detail, and making sure that
important aggregations are provided;

| providing essential disaggregations, such as health status by major measures of equity;
W customizing data presentation to the needs of specific target audiences; and
B ensuring the timeliness of data.

One important function of the national HIS is to connect data production with its use. Those
responsible for collecting data should also benefit from its use. Users comprise those deliv-
ering care and managing and planning health programmes. More broadly, users include
those financing health-care programmes both within countries (health and finance minis-
tries) and externally (donors, development banks and technical support agencies). Users of
health data are not confined to health-care professionals, managers or statisticians. Deci-
sion-making around country health priorities necessarily involves the wider community
(including civil society) as well as policy-makers at senior levels of government. Among the
many advantages of developing a culture of evidence-based decision-making is that many
diverse types of users can all benefit from the national HIS in line with their own needs and
requirements. Health-care planners and managers responsible for tracking epidemiologi-
cal trends and the response of the health-care system generally require more detailed data

' https://www.cpc.unc.edu/measure/publications/DDIU/DDIU_PRISM_Tools.pdf




than policy-makers who need data for broader strategic decision-making and investment.
Thus, the national HIS should present and disseminate data in appropriate formats for all
its different audiences.

Tables VI.A-VI.E provide an approach for assessing the information dissemination and
use in the following areas:

M Table VI.A - demand and analysis

| Table VI.B - policy and advocacy

B Table VI.C - planning and priority-setting
l Table VI.D - resource allocation

B Table VIE - implementation and action

VI. ASSESSING NATIONAL HIS INFORMATION DISSEMINATION AND USE
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ANNEX'|

Glossary of terms

Causes of death - the causes of death to be entered on the medical certificate are defined
as “all those diseases, morbid conditions or injuries which either resulted in or contributed
to death and the circumstances of the accident or violence which produced any such inju-
ries”.

Civil registration - defined by the United Nations as: “the continuous, permanent, com-
pulsory and universal recording of the occurrence and characteristics of vital events (live
births, deaths, foetal deaths, marriages and divorces) and other civil status events pertain-
ing to the population as provided by decree or regulation, in accordance with the legal
requirements in each country. Civil registration establishes and provides legal documenta-
tion of such events. These records are also the best source of vital statistics.”

Data management - a set of procedures to collect, store, analyse and distribute data.
Once data are collected, a sound management approach is essential. Firstly, a metadata
dictionary is necessary to accurately describe the data elements. Next, effective data-
storage procedures require a well-designed logical structure to permit data retrieval and
analysis. Data analysis and presentation include calculating indicators and preparing tables
and graphs. Finally, the data should be made available to all those who can use and act
upon them.

Data warehouse - an integrated information-storage area that consists of a data reposi-
tory bringing together multiple databases from various data sources, and a report-gener-
ating facility.

Demographic surveillance system (DSS) — the continuous demographic monitoring of a
geographically defined population with timely production of data on all births, deaths and
migration. DSS sites cannot provide nationally representative indicators because of their
circumscribed geographical representation. Efforts are being made to provide estimates
that can be generalized using several existing DSS sites as resources for training, quality
control and supervision.

Enumeration - distinct from registration; the means by which the presence of individuals
in a household or other group is recorded; normally used in reference to a census or survey.
Enumeration is anonymous and does not provide any direct benefit to the individual.

Information and Communications Technology (ICT) - includes the computers, soft-
ware, data-capture devices, wireless communication devices, and local and wide area net-
works that move information, and the people that are required to design, implement and
support these systems.

1 United Nations Statistics Division. Principles and Recommendations for a Vital Statistics System. Revision 2,
Series: M, N0.19/Rev.2. New York, United Nations, 2001. Sales No. 01.XVI.10.
http://unstats.un.org/unsd/publication/SeriesM/SeriesM_19rev2E.pdf




ASSESSING THE NATIONAL HEALTH INFORMATION SYSTEM

International Standard Classification of Occupations (ISCO)' - one of the main interna-
tional classifications, for which ILO is responsible. ISCO is a tool for organizing jobs into a
clearly defined set of groups according to the tasks and duties undertaken.

International Statistical Classification of Diseases and Related Health Problems
(ICD)? - a classification maintained by WHO for coding diseases, signs, symptoms and other
factors causing morbidity and mortality; used worldwide for morbidity and mortality sta-
tistics, and designed to promote international comparability, collection, processing, clas-
sification, and presentation of statistics.

Medical certification of cause of death — medical practitioners or other qualified certi-
fiers use their clinical judgement to diagnose the cause(s) of death to be entered on the
medical certificate.

Metadata (dictionary) — metadata is “data about data”. To relate data from multiple
sources, it is essential to develop common definitions and understand the characteris-
tics of each data element. The tool for achieving this is the metadata dictionary. It covers
definitions of data elements/variables, their use in indicators, data-collection method, time
period of data-collection, analysis techniques used, estimation methods and possible data
biases.

Microdata — non-aggregated data about the units sampled. In the case of population and
household censuses and surveys, microdata consists of records of the individuals and
households interviewed.

Mortality rate - the ratio of the number of people dying in a year to the total mid-year
population in which the deaths occurred. This rate is also called the crude death rate. The
mortality rate may be standardized when comparing mortality rates over time (or between
countries) to take account of differences in the population. This rate is then called the age-
standardized death rate.

National Health Account (NHA) - a tool for the systematic, comprehensive and consistent
monitoring of resource flows in a hational health system. It provides a framework with stan-
dard definitions, boundaries, classifications and a set of interrelated tables for standard
reporting of expenditures on health and its financing. NHAs are designed to capture the
resource flows for the main functions of health-care financing, namely: resource mobiliza-
tion and allocation; pooling and insurance; purchasing and providing of care; and the distri-
bution of expenditures by disease, socioeconomic characteristics and geopolitical areas.?

Sample registration system - longitudinal enumeration of demographic events, including
cause of death via verbal autopsy, in a nationally representative sample of clusters such as
exists in China and India.

Sample Vital Registration with Verbal Autopsy (SAVVY) - proposed by MEASURE Evalu-
ation and the International Programs Center, United States Census Bureau to generate
data needed to estimate mortality. Builds on experience from both sentinel demographic
surveillance and sample vital registration systems. SAVVY uses a validated verbal autopsy
tool to ascertain major causes of death, including those from HIV/AIDS.*

Sentinel demographic surveillance system - the longitudinal enumeration of all demo-
graphic events, including cause of death via verbal autopsy, in a geographically defined
population.

' http://www.ilo.org/public/english/bureau/stat/isco/index.htm

2 World Health Organization. International Statistical Classification of Diseases and Related Health Problems (ICD).
10th Revision, Second Edition. Geneva, World Health Organization, 2005.
http://www.who.int/classifications/icd/en/

3 http://www.who.int/nha/docs/English PG.pdf and
http://webitpreview.who.int/entity/nha/Glossary%20English.pdf

4 MEASURE Evaluation, Carolina Population Center, University of North Carolina at Chapel Hill, USA.
http://www.cpc.unc.edu/measure/leadership/savvy.html accessed 08 August 2007.




Statistical Data and Metadata Exchange (SDMX)' — an organization of interest promoted
by the IMF, WB, UNSD, EUROSTAT, FAQ, OECD, BIS and ECB, and the Global Administrative
Unit Layers (GAUL).

Underlying cause of death - (a) the disease or injury which initiated the train of morbid
events leading directly to death; or (b) the circumstances of the accident or violence which
produced the fatal injury.

Verbal autopsy - a structured interview with caregivers or family members of households
after a death occurs; used to determine probable cause(s) of death where most deaths
occur outside of health facilities, and where direct medical certification is rare.

Vital event — defined by the United Nations as: “the occurrence of a live birth, death, foetal
death, marriage, divorce, adoption, legitimation, recognition of parenthood, annulment of
marriage, or legal separation.”?

Vital registration - all sanctioned modes of registering individuals and reporting on vital
events.

Vital statistics — data on vital events drawn from all of sources of vital events data. Par-
ticularly in developing country settings, where civil registration functions poorly or not at
all, the United Nations acknowledges that a variety of data sources and systems are used
to derive estimates of vital statistics.

Vital statistics system - as defined by the United Nations: “the total process of (1) col-
lecting information by civil registration or enumeration on the frequency of occurrence of
specified and defined vital events as well as relevant characteristics of the events them-
selves... and (2) of compiling, processing, analysing, evaluating, presenting and disseminat-
ing these data in statistical form”.2

' http://www.sdmx.org/

2 United Nations Statistics Division. Principles and Recommendations for a Vital Statistics System. Revision 2,
Series: M, N0.19/Rev.2. New York, United Nations, 2001. Sales No. 01.XVI.10.
http://unstats.un.org/unsd/publication/SeriesM/SeriesM_19rev2E.pdf

GLOSSARY

ANNEX 1.



ANNEXI

Abbreviations and acronyms

AHPSR The Alliance for Health Policy and Systems Research
AIDS Acquired immunodeficiency syndrome

ANC Antenatal care

APHRC Africa Population and Health Research Center

CBO Community based organization

CcDC Centers for Disease Control and Prevention

DANIDA Danish International Development Agency

DFID UK Department for International Development

DHS Demographic Health Survey

DOTS Directly observed treatment — the internationally recommended strategy
for tuberculosis control

DPT3 Diphtheria, pertussis (whooping cough) and tetanus vaccine

DSS Demographic Surveillance System

EC European Commission

GAVI Global Alliance for Vaccines and Immunization

GDDS General Data Dissemination System

GFATM Global Fund to Fight AIDS, Tuberculosis and Malaria

GHP Global health partners

GIS Geographic Information System

GPS Global Positioning System

HIGH Harvard Initiative for Global Health

HIS Health information system

HIV Human immunodeficiency virus

HMN The Health Metrics Network

HR Human resources

ICD International Statistical Classification of Diseases and Related Health
Problems

ICT Information and communications technology

IDR Integrated data repository

IDSR Integrated disease surveillance and response



IHME
IHR
IMF
IMMPACT
ISCO
LAN
LDCs
LSMS
MDGs
MICS
MoH
NGO
NHA
NSDS
NSO
OECD
PARIS21
PC

PDA
PEPFAR
PES
PRSP
SARS
SAVVY
SIDA
SPA
SRS

B
USAID
UNDESA
UNDP
UNFPA
UNICEF
UNSD
VA

WB
WHO

The Institute for Health Metrics and Evaluation
International Health Regulations

International Monetary Fund

Initiative for Maternal Mortality Programme Assessment
International Standard Classification of Occupations
Local area network

Least-developed countries

Living Standard Measurement Study

Millennium Development Goals of the United Nations
Multiple Indicator Cluster Survey

Ministry of Health

Nongovernmental organization

National Health Account

National strategies for the development of statistics
National Statistics Office

Organisation for Economic Co-operation and Development
Partnership in Statistics for Development in the 21st Century
Personal computer

Personal digital assistant

President’s Emergency Plan for AIDS Relief

Post enumeration survey

Poverty-reduction strategy paper

Severe acute respiratory syndrome

Sample vital registration with verbal autopsy

Swedish International Development Cooperation Agency
Service provision assessment

Sample registration system

Tuberculosis

United States Agency for International Development
United Nations Department of Economic and Statistical Affairs
United Nations Development Programme

United Nations Population Fund

United Nations Children’s Fund

United Nations Statistics Division

Verbal autopsy

World Bank

World Health Organization

ABBREVIATIONS AND ACRONYMS
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