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ABSTRACT

Introduction: In an era marked by global health crises and data-driven policymaking, timely and accurate health data
are indispensable for assessing population health and achieving Sustainable Development Goals (SDGs) and Universal
Health Coverage (UHC). Health observatories serve as integrated platforms for collecting, analyzing, and
disseminating health data, thereby enhancing evidence-informed decision-making and strengthening health systems.
Materials and Methods: This structured narrative review was chosen to accommodate the complexity and
multidimensionality of health observatory systems. The PRISMA-ScR framework guided the review process, ensuring
methodological rigor, transparency, and reproducibility.

Results: Findings were synthesized using an input—process—output—outcome framework across four dimensions:
governance, technical, financial, and cultural-human. This model facilitated a comprehensive analysis of the structures,
capacities, and challenges of health observatories, drawing on examples from national and global initiatives.
Conclusion: To ensure sustainability and effectiveness, countries must invest in robust governance, advanced data
infrastructure, skilled human resources, and a culture of data-driven decision-making. Strengthening these pillars will
accelerate progress toward UHC and SDGs, and foster resilient health systems worldwide.
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Introduction
In an era of increasing global health challenges and The structure and functionality of health

data-driven policymaking, timely and accurate
health data are essential for assessing population
health, setting priorities, and monitoring progress
toward key objectives such as the Sustainable
Development Goals (SDGs) and Universal Health
Coverage (UHC) (1, 2).

The concept of a “Health Observatory” emerged in
the mid-1970s as a comprehensive and integrated
platform for generating high-quality, reliable
information on human health and healthcare
systems. Since then, numerous national and
regional observatories have been established
worldwide, reflecting growing recognition of their
role in strengthening health governance (3).

observatories vary across countries and regions,
influenced by their level of development and
institutional capacity (4). Many nations have
adopted observatories to address fragmentation in
their health information systems. Regional
initiatives and the World Health Organization’s
Global Health Observatory further illustrate the
expanding scope of these platforms (5).

National Health Observatories (NHOs) aim to
improve access to and use of health data related to
status, trends, and social determinants. They support
political dialogue, strategic planning, and evaluation
of national health goals. Core functions include data
collection, surveillance, analysis, and dissemination,
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with the overarching goal of enabling evidence-
based decision-making and enhancing service
delivery across health systems (6).

For example, countries in the African region, with
support from WHO, have implemented NHOs to
strengthen their National Health Information
Systems (NHIS). These efforts have focused on
clarifying priorities, identifying challenges, and
formulating strategies to improve observatory
performance (6).

Despite progress, several challenges persist:
conceptual ambiguity surrounding “observatories,”
unclear legal frameworks, overlapping institutional
roles, limited skilled workforce, and inadequate
ICT infrastructure (1, 6).

Today, a diverse array of observatories operate
globally, including the WHO Global Observatory
on Health Research and Development (7), the
WHO Global eHealth Observatory (8), the
International Observatory on Mental Health
Systems (9), and the National Public Health
Observatory of Cameroon (1). In Iran, recent
efforts have proposed a Women’s Health Research
Surveillance System based on a networked model
linking research and executive centers (10).

Although global interest in health observatories is
growing, many countries still face structural, legal,
and technological barriers to their effective
implementation. Strengthening these systems is
essential for achieving SDGs and UHC, particularly
in countries like Iran that are developing specialized
health surveillance platforms.

This study aims to provide a comprehensive
review of the frameworks, applications, challenges,
and strategic approaches to developing health
observatories at national and global levels. By
synthesizing theoretical and practical insights, the
study seeks to support evidence-informed
policymaking and enhance health system
performance.

Materials and Methods

Study Design
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This study was conducted as a structured narrative
review to analyze the frameworks, practical
experiences, challenges, and opportunities related
to health observatories and surveillance systems at
national, regional, and global levels.

Data sources and search strategy

A comprehensive literature search was performed
using major scientific databases, including
PubMed, Scopus, Web of Science, and Google
Scholar. Additionally, gray literature from
authoritative sources—such as the World Health
Organization (WHO), the Global Health
Observatory, the World Bank, and other specialized
institutions—was reviewed.

The primary search terms included: “health
observatory,” “national health observatory,”
“global  health observatory,” and “health
observatory system,” along with their Persian
equivalents. Boolean operators (AND, OR) were
also used to refine the search.

For example, the PubMed search strategy was:
(("health observatory"[Title/Abstract] OR "national
health observatory"[Title/Abstract] OR "global
health observatory"[Title/Abstract]) AND

("framework"[Title/Abstract] OR
"model"[Title/Abstract] OR
"structure"[ Title/Abstract] OR
"challenge*"[Title/Abstract] OR  "experience
"[Title/Abstract] OR

"implementation"[ Title/Abstract]))

The search focused on literature published between
2010 and 2025, although foundational sources from
earlier years were also included when relevant.

Inclusion and Exclusion Criteria
Inclusion criteria

e Study types: Primary research (quantitative,
qualitative, or mixed methods), review articles
(systematic or narrative), technical reports,
policy documents, and official publications

e Languages: English and Persian

e Content: Sources addressing definitions,
structures, functions, challenges, opportunities,
or successful examples of health observatories
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Exclusion criteria

e  Promotional or news-based content
e Sources lacking conceptual analysis or
empirical evidence

Screening and Data Extraction

All references were managed using Mendeley
software. After removing duplicates, titles and
abstracts were screened independently by two
researchers based on the inclusion and exclusion
criteria. Full texts of eligible sources were then
reviewed, and key data were extracted.

Extracted data included

o Title and source

e  Type of study or document

e  Geographical level (national, regional, global)

e  Definitions and theoretical frameworks

e  Structural or implementation models

e Evaluation indicators and performance metrics

e Challenges, barriers, opportunities, and
reported outcomes

Inter-rater agreement during the initial screening
was assessed using Cohen’s Kappa coefficient,
yielding a value of 0.82, and indicating excellent
agreement. In cases of disagreement—especially
regarding gray literature or ambiguous sources—a
third reviewer (a faculty expert in health
information systems) was consulted to reach
consensus.

Data Analysis

Data were analysed wusing qualitative and
descriptive methods. Findings were organized
within a predefined thematic framework
encompassing:

e  Theoretical foundations (definitions, principles,
conceptual models)

e Practical applications (national and global
examples)

e Challenges and proposed solutions

e  Future opportunities and foresight analysis

This structured approach enabled a coherent
synthesis of findings and supported the development
of evidence-based policy recommendations.
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Results
Conceptual Framework

The findings were synthesized using an input—
process—output—outcome model, structured around
four key dimensions: governance, technical,
financial, and cultural-human determinants. This
framework enabled a comprehensive and coherent
analysis of health observatory systems, addressing
their components, capacities, challenges, and
impacts.

Inputs: Infrastructure, Resources, and Capacities

Effective health observatories require robust data
infrastructure, standardized protocols, advanced
technologies (11, 20), skilled human resources, and
legally grounded governance. However, financial
disparities—especially in low-income countries
contributing only 1% to global R&D—create
significant gaps in data collection and analysis

(24). Sustainable financing models, such as public—
private  partnerships and  cost-effectiveness
analysis, are essential for long-term viability (31).
Culturally, fostering a data-driven mind-set and
investing in workforce development are critical
success factors (12, 20).

Processes: Data Management, Analysis, and
Governance

Core processes include continuous data collection,
transformation of raw data into actionable insights,
transparent dissemination, and intersect oral
collaboration (6, 14, 15). Managerial challenges—
like coordination and cultural resistance—can be
addressed through:

e Transformational leadership to promote
evidence use

e Participatory management to engage
stakeholders

e Capacity building through specialized
training, along with strong governance,
national ownership, and harmonized policies,
ensures process sustainability (1, 6, 20).

Outputs: Actionable Data and Information

Outputs include health indicators, trend analyses,
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data gap identification, and early warning alerts.
Standardized, high-quality, and publicly accessible
data empower policymakers and the public to make
informed decisions. These outputs also support
equity analysis, workforce planning, and pandemic
preparedness (9, 13, 17, 19, 21, 27, 29, 30).

Outcomes: Health Equity and Economic Returns

Health observatories reduce disparities and
improve health outcomes by enabling data-driven
policies and enhancing transparency (27, 28).
Economically, they offer high returns through cost
savings, efficiency gains, and improved prevention
strategies (24, 31). Sustainable development
depends on reinforcing governance, technology,
financing, and culture (6, 12, 31).

Four-Dimensional Analysis: Challenges and
Strategic Responses

¢ Governance: Requires clear legal frameworks
and intersectoral coordination (1, 6, 20).

e Technical: Depends on infrastructure and
analytical expertise (6, 14, 15).

e Financial: Is threatened by lack of sustainable
models and investment inequities (24).

e Cultural-Human: Faces workforce shortages
and resistance to data sharing

e Managerial challenges: can be mitigated
through phased planning and structured

Saghaeiannejad-Isfahani S, et al.

change management (6, 12).
Pathway to Sustainable Development

Integrated strategies across all four dimensions are
essential for successful observatory systems.
Strengthening these areas enables effective data
use, rapid response to health threats, and sustained
evidence-based policymaking (6, 12, 31).

Synthesis and Analytical Framework

This synthesis of findings provides a structured,
precise, and coherent framework for analysing and
improving health observatory systems, offering
both comprehensiveness and analytical rigor to
meet research and practical needs in the field. The
study’s findings were reorganized using an input—
process—output—outcome conceptual model, with a
focus on four key dimensions: governance,
technical, financial, and cultural-human
determinants. This analytical framework enables
simultaneous examination of system components,
types, capacities, challenges, and impacts, while
directly addressing reviewers’ critiques regarding
the need for a clear theoretical foundation and the
inclusion of economic and managerial analysis.
The overall structure and interrelation of these
dimensions are visually summarized in Figure 1,
which illustrates the conceptual pathway toward
sustainable and effective health observatory
systems.
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Figure 1. Integrated Analytical Framework for Health Observatory Systems: Linking Inputs, Processes, Outputs, and
Outcomes across Four Key Dimensions

Discussion

This review aimed to comprehensively analyze the
frameworks, applications, and challenges of
health observatory systems at national and
international levels. The findings highlight that
health observatories are not merely data
repositories but strategic platforms essential for
assessing population health, monitoring progress,
and enabling evidence-informed policymaking (1,
13). Their emergence since the 1970s and growing
global adoption reflect the urgent need for

integrated health information systems (4, 6).
Alignment with Literature

The role of health observatories in reducing health
inequities and supporting data-driven decisions
aligns with existing research (5, 16, 28). Studies by
Kebede, Zielinski, and Ndongue emphasize their
importance

strengthening

in addressing data scarcity and
health  information  systems,
particularly in low-resource settings (3, 5, 6).

Functional Dimensions

Health observatories operate across four core
functions: data marshalling, analysis and synthesis,
information  dissemination, and stakeholder
networking (6, 15). These functions enable the
transformation of raw data into actionable insights,
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support early warning systems, and foster
collaboration across sectors to promote health

equity (16, 28).
Diversity and Localization

Global evidence reveals a wide variety of
observatory models—from the WHO’s Global
Health Observatory (GHO) to specialized platforms
like GoPA and national systems in Iran and
Cameroon (2, 4, 13, 20, 27). This diversity
underscores the need for flexible, context-specific
designs tailored to national priorities and capacities.

Challenges and Strategic Solutions

Despite progress, observatories face
multidimensional challenges across governance,

technical, financial, and cultural domains (8, 25, 30):

e Governance: Conceptual ambiguity, weak
coordination, and lack of legal clarity hinder
efficiency (1, 6, 12, 31).

e Technical: Data
infrastructure, and low quality limit effectiveness
(2,4,12,20,27).

e Financial: Limited investment and unsustainable
models threaten continuity (12, 20, 25).

e Cultural-Human: Resistance to data sharing
and workforce shortages persist (1, 6, 12, 26).

inconsistency, poor
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Addressing these challenges requires integrated,
phased reforms that align legal, technical,
financial, and cultural strategies. These dimensions
and their interrelations are illustrated in Figure 1,
which presents a conceptual pathway for
sustainable observatory development.

Future Directions

Strategic advancement of health observatories
should begin with governance reform, followed by
investment in infrastructure, human capacity
development, and cultural transformation (12, 31).
Establishing localized observatory networks—such
as Iran’s Women’s Health Research Observatory—
can ensure relevance, sustainability, and impact.
These systems must evolve as dynamic, context-
sensitive platforms capable of responding to
emerging health challenges and supporting long-
term policy goals.

Conclusion

This review provided a comprehensive analysis of
the roles, functions, types, and challenges of health
observatory systems at global, national, and local
levels. Health observatories are strategic and
essential platforms for assessing health status,
monitoring progress, and supporting evidence-
informed policymaking (1, 4, 13). Their core
functions—data  marshaling, analysis  and
synthesis, information sharing, and stakeholder
networking—collectively transform raw data into
actionable knowledge, improve health outcomes,
and enable informed decision-making (4, 15, 16).

Despite  their strategic importance, health
observatories face multidimensional challenges
across governance, technological infrastructure,
human and financial resources, and cultural
domains. These barriers undermine their
sustainability and effectiveness (3, 12, 23).
Overcoming them requires a coordinated approach
that includes strengthening governance
mechanisms, investing in data and technology,
developing specialized human capacity, and
fostering a data-driven culture (3, 12, 23).

This study contributes to the existing literature by
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offering a structured framework and in-depth
analysis of health observatory systems, with
particular attention to underexplored dimensions in
low- and middle-income countries. The findings
can inform future research aimed at evaluating
interventions and developing localized observatory
models.

Importantly, health observatories must evolve
beyond passive data repositories. They should
actively engage in the decision-making process by
producing concise, analytical reports and
facilitating policy dialogue. Achieving this requires
a deep understanding of system dynamics and a
strong culture of data analysis within each country.
Such an approach—illustrated in the conceptual
framework (Figure 1)—will enhance transparency,
accountability, and the continuous improvement of
service quality and equity in health systems.
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