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Abstract

Background and Objectives: Emerging and re-emerging diseases, influenced by climate change,
population mobility, and global transformations, have become major health challenges. Dengue fever,
as one of the viral infections with rapid geographic expansion in recent decades, is considered a
serious public health threat globally and in Iran. This study aimed to conduct a foresight analysis of
the potential trajectory of dengue expansion in Iran over the next decade (up to Y+ Y1) and to identify
strategic pathways toward achieving a desirable future.

Malaria has historically been endemic in southeastern Iran, particularly in Sistan and Baluchestan,
Hormozgan, and southern Kerman provinces. Since the early Y+ + +s, the National Malaria Elimination
Program has implemented integrated strategies combining vector control, rapid diagnosis, effective
treatment, active surveillance, and community engagement. These sustained efforts led to a
remarkable decline in local malaria transmission, which reached nearly zero between Y+YAand YY)
Despite this success, malaria has resurged in recent years. Key contributing factors include cross-
border population movement from Pakistan and Afghanistan, environmental and climatic variability,
insecticide and drug resistance, operational and logistical challenges such as aging equipment and
resource shortages, and a gradual weakening of active surveillance systems. The detection of Aedes
aegypti and Aedes albopictus and recent dengue outbreaks have further complicated vector control
priorities and resource allocation.

Methods: This research adopted a qualitative, exploratory approach to scenario development
using the Global Business Network (GBN) framework. The process began with environmental

scanning (comprehensive literature review and expert panels) to identify key trends and drivers

shaping disease transmission. From dozens of factors identified, two critical uncertainties with the

greatest impact and least predictability were selected: (V) the effectiveness of border control systems
in preventing entry of the virus and mosquito vectors, and (Y) the quality of environmental
management and urban resilience in reducing vector breeding and local transmission. Combining
these axes produced four plausible future scenarios. These were subsequently validated by experts,
and strategic recommendations were developed accordingly.

For malaria, a mixed-methods approach was used, combining a systematic literature review and
expert interviews with YY specialists to evaluate program performance and identify existing gaps.
Findings emphasize that rapid case detection, timely treatment, and effective vector control remain
the most impactful interventions. However, the sustainability of these measures is threatened by
declining financial and human resources, insufficient inter-sectoral collaboration, and low community
uptake of preventive practices.

Results: The dengue educational content project generated significant outcomes in enhancing

physician knowledge and raising public awareness. In the professional domain, a continuing medical
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education course titled “Prevention, Diagnosis, and Treatment of Dengue Fever” was held on the
Iranian Medical Council e-learning platform, with ) A participants and an average satisfaction rating
of ¢,¢/°, For the public, a short video series “All About Dengue” reached more than YY,+ -«
participants via the Red Crescent platform and around Y+ « « views on UpdateMD, with a satisfaction
rating of ¢,%/°. Additionally, a webinar organized with the Iranian General Practitioners Association
attracted ) ¢A attendees and achieved a rating of ¢,V, addressing epidemiology, diagnosis, treatment,
and vector control. Complementary outputs included an educational lecture for health managers and
a scientific article.
For dengue, four main scenarios were developed:
V. Sustainable Health and Resilient Cities: The best-case scenario with effective border

control and robust urban management.

Resilient Cities, Vulnerable Borders: Strong urban infrastructure but weak border control

leading to disease importation.

Strong Borders, Weak Cities: Despite effective border control, poor urban infrastructure,

population density, and waste management drive local outbreaks.

Dual Border and Urban Crisis: The worst-case scenario with simultaneous weaknesses at

both borders and urban systems.

Analysis indicated that Scenario Y (strong borders, weak cities) most closely reflects Iran’s current

situation. Five policy-oriented insights were identified: (V) the critical role of geographic equity in

regional vulnerability; (Y) the necessity of health diplomacy and regional cooperation; (¥) the
importance of urban policy reform with a health-centered approach; (¢) the need for data-driven
governance supported by monitoring technologies; and (°) the complementary role of public
education and community engagement.

For malaria, three future scenarios were examined:

v. Increased local transmission, if urgent actions are not implemented, particularly in southern

and southeastern provinces.

Continuation of fragile stability, reflecting a temporary equilibrium where program

achievements remain vulnerable to disruption.

Progress toward elimination by Y:Y. contingent on sustained political commitment,

consistent funding, regional cooperation, and technological innovation.

The report presents actionable recommendations for policymakers: strengthen case detection and
ensure complete treatment, restore and enhance vector control operations, expand public awareness
and participation, secure long-term financial support, stabilize the workforce, and strengthen cross-

border coordination to manage imported cases. Experts warn that delays in action could undermine

Y




decades of progress. Achieving sustainable elimination will require continuous vigilance across all
levels of the health system, not only in endemic regions. Moreover, addressing malaria and emerging
arboviral threats through an integrated vector management approach will be essential.

Conclusion and Strategies: Iran’s health future in relation to dengue depends on present decisions
and requires a shift from reactive governance to anticipatory, proactive approaches. To move from
the current state (Scenario Y) toward the desired future (Scenario ‘), the following integrated
strategies are proposed:

o Strengthening integrated health governance through coordination across urban, health, and
border institutions.
Redesigning cities with a health-centered perspective and enhancing resilience of critical
infrastructure (water, sanitation, and waste management).
Investing in modern technologies including digital environmental monitoring systems,
biological control, and vaccine development.
Promoting geographic equity by prioritizing underserved areas and reducing pressure on
megacities.

Implementing these strategies can not only mitigate a potential dengue crisis but also strengthen
national resilience against broader biological and epidemiological threats.

Iran remains on the path toward malaria elimination, yet the current trajectory is fragile. It is
anticipated that the formal malaria elimination process could begin after at least three years of

intensified control activities, provided that sustained investment, continuous surveillance, regional

collaboration, and adaptive strategies are maintained to prevent resurgence and secure official

elimination certification. During this preparatory period, feasibility studies for malaria elimination
can be conducted concurrently to guide and refine the national elimination roadmap.

Keywords: Dengue fever; Malaria; Health foresight; Scenario planning; Health governance;
Geographic equity; Urbanization; Health diplomacy; Public education; Disease surveillance

technologies.
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