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In June 2024, Iran reported a dengue fever outbreak beginning in Hormozgan province and spreading
to several other provinces, raising significant public health concerns. To mitigate the disease’s impact,
multiple meetings were held to explore control strategies, emphasizing community participation
through focus groups. This study aimed to identify the determinants, priorities, and control strategies
for combating dengue fever and breeding sites of Aedes mosquitoes in Hormozgan province, Iran.
This qualitative study employed purposive sampling with maximum variation to conduct 13 focus
group discussions (FGDs) with 163 participants (8-13 per group) in Hormozgan Province during June-
July 2024. Participants included health department officials, municipal managers, port authorities,
and community leaders. Data were analyzed using thematic analysis following Braun and Clarke’s
six-phase approach, with trustworthiness ensured through member checking and peer debriefing.
These FGDs included health department officials, governors, municipal managers, medical university
representatives, Shipping offices, and influential community leaders involved in dengue prevention
education. Through these discussions, seven key determinants for dengue fever control in Iran

were identified. The primary factors were: (a) Environmental (b) Therapeutic and health care (c)
interdisciplinary cooperation (d) Administrative, legal, and regulatory determinants (e) Financial

and budgetary (f) Educational determinants and (g) Social determinants. Effective community
empowerment and health program decision-making require cooperation across various organizations,
enhancement of high-risk environments, and fostering a sense of responsibility and participation
among community members. Given the rise of re-emerging diseases globally, identifying their
determinants is crucial for quick disease control in the region and for preventing global pandemics.

Keywords Dengue fever, Aedes mosquito, Prevention and control, Social participation, One health,
Qualitative research, Public health

Dengue fever represents a significant public health challenge in over 100 tropical and subtropical nations, with
the World Health Organization documenting an eightfold global increase in cases since 2000'2. The disease
currently threatens 40-50% of the world’s population, with projections suggesting this could rise to 60% by 2030
due to climate-driven expansion of Aedes mosquito habitats>?. The clinical spectrum ranges from self-limiting
febrile illness to severe dengue characterized by plasma leakage, hemorrhagic manifestations, and multi-organ
failure™®. Aedes mosquitoes, which transmit dengue and other arboviruses like Zika and chikungunya, have
expanded their geographic range due to climate change, urbanization, and increased global travel”®. The
economic burden is substantial, with annual costs exceeding $8 billion in endemic countries™1©.

Hormozgan’s dengue emergence began when the first indigenous cases were identified in June 2024 in Bandar
Lengeh—a strategic port city in Hormozgan province with extensive maritime connections to endemic countries
like the UAE!"!2(Fig. 1). Hormozgan’s tropical climate, busy international ports (including Shahid Rajaee, Iran’s
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Fig. 1. Geographical location of Bandar Lengeh (red dot) in Hormozgan Province, southern Iran. Identified as
the initial epicenter of the dengue outbreak in June 2024, this port played a key role in virus introduction due
to its maritime connections with endemic countries. Other major cities in the province are marked with black
circles.

largest container port), and high humidity create ideal conditions for Aedes albopictus, the secondary dengue
vector now established in the region!*>!*. Despite the increasing prevalence, Iran faces significant challenges
in surveillance, diagnosis, and vector control'. Similar to Saudi Arabia’s 2019 outbreak, Iran’s health system
struggles with fragmented vector control programs and insufficient cross-border coordination'®!”. The rapid
spread to northern provinces like Gilan suggests climate change may be enabling vector adaptation beyond
traditional tropical ranges'>!%,

Prevention remains paramount as no specific antiviral treatment exists. Community-centered approaches
greater compliance than punitive measures'®?. Successful models include Singapore’s “5-step Mozzie Wipeout”
campaign and Thailand’s use of Gambusia fish for biological control*"*2. However, Iran’s current reliance on
reactive insecticide spraying is unsustainable. The country needs integrated strategies addressing environmental
management (e.g., waste control), intersectoral collaboration, and community empowerment. Particular
attention must be paid to port areas where international trade increases introduction risks?>-2>,

Existing studies in Iran focus primarily on entomological surveys rather than prevention frameworks
Global research often neglects sociocultural contexts crucial for community engagement?®?. Our study
addresses three critical gaps by': analyzing outbreak determinants in hormozgan province as a sentinel site for
climate-mediated disease emergence?, evaluating cost-effective adaptations of global prevention strategies for
Iran’s unique context, and® establishing multisectoral collaboration models applicable across climate transition
zones. This study aimed to identify the determinants, priorities, and control strategies for combating dengue
fever and breeding sites of Aedes mosquitoes in June and July of 2024 in Hormozgan province, Iran.

26,27

Method

Study design

This is a qualitative study with content analysis methodology. Since dengue fever control is an interdisciplinary
issue, we used qualitative methods to explore why this epidemic occurred in Iran and to examine how it should
be controlled by the interested organizations, to determine our current situation and control strategies to control
and prevent this public health problem. We used a qualitative focus group discussion (FGD) study design. A
focus group is a method that utilizes in-depth group interviews with participants chosen purposefully, although
not always as a representative sample of a particular population. This group is ‘focused’ on a specific topic’*-2.
Participants are selected based on their ability to contribute to the discussion, falling within a certain age range,
sharing similar socio-characteristics, and being at ease conversing with the interviewer and other participants.
In the field of public health research, focus groups can be especially useful for understanding community-level
barriers and facilitators of health behaviors, evaluating the acceptability and feasibility of proposed interventions,
and gathering feedback to modify program design®.

Participants

Following the confirmation of the first dengue fever case in Hormozgan province, linked to travel in the Persian
Gulf region, the vice chancellor for the healthcare department promptly convened a series of urgent meetings. A
total of 13 focus group discussions were conducted, each comprising between 8 and 13 participants, alongside
a larger group meeting that included 20 individuals, totaling 163 participants from various stakeholder groups
(Table 1). The inclusion criteria for this study were related to the issue of dengue fever control and involvement
in the dengue fever control plan in Iran, and agreement to attend and participate in the study. Any unwillingness
to continue participating in the study for any reason was an exclusion criterion from this study. The principle of
data saturation was employed to conclude the FGDs, where the same themes started getting repeated.

Local health authorities and community leaders (deputy of health, deputy of education, deputy of treatment,
municipality, governorates, environmental department, universities of medical sciences of the province), health
care workers (such as physicians, nurses, community health workers), staff health deputy, community members
from high-risk dengue fever regions (elders in rural areas and influential religious speakers in the region). To
ensure diversity in age, gender, and socio-economic status of the participants, targeted sampling was done with
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Variable Absolute frequency(N) | Relative frequency (%)
Education Diploma 18 11
Bachelor’s degree 56 34
Master of science 53 325
General practitioner 21 13
PhD 11 7
Medical specialist 4 2.5
Employment | Health and care departments 69 42.5
Governorate, municipality, and governorate offices | 29 17.5
The administration of shipping and ports 35 21.5
The others 69 425
Gender Male 106 65
Female 57 35

Table 1. Demographic characteristics of the participants.

Topics

1- Knowledge and understanding of dengue fever and strategies for its prevention

2- Understanding the current manners of society toward the prevention and control of dengue fever in different regions of the province

3- Understanding the challenges faced by stakeholders in dengue fever prevention and control implementation programs

4- Dengue fever situation in the country, the province, and the cities of Hormozgan province

5- Knowledge of the Aedes mosquito, including its identification and methods for protection against it.

6- Need assessment along with the prioritization of pertinent activities, taking into account the prevalence of disease, the specific type of region, and the urgency involved

7- Current community-based dengue control activities and their effectiveness

8- Obstacles and facilitators of community participation in dengue control

9- Recommendations for improving community participation in dengue prevention

10- Examining and concluding a memorandum of understanding between all relevant departments

Table 2. Interview guide.

maximum diversity. Participants were identified and invited to participate through administrative letters to
relevant agencies and notification to local health authorities, social organizations, and door-to-door visits in high-
risk neighborhoods. The participants gathered around each other at the Health Deputy of Hormozgan province,
and semi-structured interviews started with general questions, followed by discussion and brainstorming.

Data collection

Focus group discussion sessions were managed by a principal investigator with extensive experience in the
relevant field and in conducting qualitative research. A trained moderator and facilitator, along with additional
note-takers, assisted in documenting the sessions, which typically lasted between 85 and 130 min. With the
participants’ consent, these sessions were audio recorded. Each session commenced with an introduction where
the research objectives were outlined, and participants were encouraged to share their thoughts openly. They
were assured that their responses would be recorded and published anonymously, emphasizing that all opinions
were valuable and that there were no right or wrong answers. An interview guide was used to guide the sessions
(Table 2).

Data analysis
A thematic analysis was employed to identify and examine recurring patterns within the textual data. This
thorough approach followed the six-phase analytic framework established by Braun and Clarke™.

(1) becoming familiar with the data, (2) generating initial codes, (3) identifying themes, (4) reviewing themes,
(5) naming and defining themes, and (6) compiling the report.

Rigor

Guba and Lincoln’s evaluation criteria were used to check the trustworthiness of the findings. To substantiate
the validity of the findings, the researcher’s self-review technique was used in data collection and analysis, as
well as a peer check during which the codes were provided to two participants to resolve misunderstandings.
Also, long-term engagement with the data (3 month), attendance at and recording all sessions, both audio and
written, confirms the credibility of the results. To evaluate and increase the validity of findings, the sampling
continued until data saturation and a validation method was used by a number of participants. The data transfer
was ensured by providing a comprehensive and complete description of the topic to the participants. In addition,
they reviewed and confirmed the initial comments. Since all participants were from different occupational and
social groups and were fully aware of the problems of individuals at the community level, the results obtained
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Categories Sub-categories

1- Environmental-sanitary improvement of buildings

2- Application of biological control methods for vectors
3- Identification and grading of critical points

4- Environmental improvement of ports and beaches
Environmental determinants 5- Identification and removal of worn-out boats and tires
6- Collection of environmental waste

7- Repairs of drinking water networks

8- Elimination of reedbeds

9- Dredging of canals within the city

1- Establish and implement a syndromic surveillance system for dengue fever control
2- Form and dispatch specialist treatment teams to infected areas

3- Carry out research and seroepidemiology projects

4- Create discounted treatment tariffs

5- Increase the capacity of hospitals and medical staff

6- Hold new treatment webinars

Therapeutic and health care determinants

1- Cooperation between relevant departments
Interdisciplinary Cooperation determinants 2- Development and implementation of new interdisciplinary guidelines
3- Conclusion of interdisciplinary memoranda of understanding

1- Establish and enforce strict laws

Administrative, legal, and regulatory determinants 2- Monitor and control free trade zones

Financial and budgetary determinants 1- Cost estimation and required budget

1- Informing the community through educational campaigns

Educational determinants 2- Training of stakeholders

1- Attracting social participation

2- Health education and health promotion

3- Implementing the Aedes mosquito-free neighborhood action plan
4- Regular and periodic review of people’s challenges

Social determinants

Table 3. Categories resulting from focus group discussions.

had good transferability. To confirm the reliability of the data, a detailed recording of the research process
from sample selection to data analysis and recording of any changes in the research process was carried out
by a number of researchers aware of the qualitative approach so that the data were free from single-researcher
actions. Finally, to ensure the confirmability of the data, a combination of different methods for data collection
and analysis (triangulation) was used, which included complete documentation of all data and providing the
results to some participants and two external qualitative researchers for their confirmation for preventing any
prejudice and bias[11]. In addition, complete documentation of the research process, from data collection to
analysis and interpretation, is available at the Center for Research on the Prevention and Control of Infectious
Agents at HUMS.

Ethical considerations

This research was approved by the Ethics Committee of Hormozgan University of Medical Sciences (IR.
HUMS.REC.1403.347). At the beginning of the group discussions, the main speaker tried to create a friendly
atmosphere for the interview while introducing the researcher and also explaining the objectives of the research.
Participants were also assured of the confidentiality of their personal information, the anonymity of the recorded
conversations, and the reason for their selection. They consented to have their voices recorded. Participants were
free to withdraw or leave the interview at any time. Findings will be disseminated to local health authorities,
community organizations, and through peer-reviewed publications to inform the development of community-
based dengue control strategies in Hormozgan Province. Written informed consent was obtained from
individuals who participated in this study. The authors confirm that all methods were performed in accordance
with the relevant guidelines and regulations.

Results

The focus groups comprised a total of 163 participants, with an average age of 41 years. These individuals
represented the stakeholders and decision-makers involved in addressing the dengue fever epidemic in
Hormozgan province, situated in the south of Iran. Table 2 provides an overview of the demographic
characteristics of the participants.

The qualitative content analysis of the focus group discussions yielded seven main categories, which
encompass determinants such as environmental, health and treatment, intersectoral cooperation, administrative-
legal-regulatory, financial and budgetary, and educational/social. A detailed description of each category can be
found in Table 3.

Environmental determinants

The first and most important determinant that was widely and repeatedly discussed by the participants was
the contributing factor related to environmental features. The main environmental area was discussed by the
environmental improvement committee, focusing on what can be done to control the population of Aedes
mosquitoes. The 9 subcategories of this category are presented below. Environmental-sanitary improvement
of buildings, application of biological control methods for vectors, identification and grading of critical points,
environmental improvement of ports and beaches, identification and removal of worn-out boats and tires,
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collection of environmental waste, repairs of drinking water networks, elimination of reedbeds, dredging of
canals within the city. The issues raised in this area from the perspective of the participants in the focus group
discussions are as follows.

o - The presence of waste and construction debris in urban roads, neighborhoods, and outskirts has prompted mu-
nicipalities to implement measures for the proper transfer of this waste to designated disposal sites. Additionally,
it is essential to establish effective mechanisms to prevent the accumulation of construction waste and debris on
roads and in residential areas (Participant 2).

o - The engineering system organization must perform a thorough inspection to ensure that elevator pits in build-
ings under construction are not utilized for storage, the bottom of the elevator pit is sloped, and the wells dug for
the building are properly covered (Participant 7).

o -The University of Medical Sciences in the province, working alongside the local municipalities, ought to employ
biological techniques, like introducing the western mosquitofish (Gambusia affinis) into urban water bodies or
other biological methods, to combat the Aedes mosquito (Participant 6).

o - It is essential for municipalities to identify the critical locations in the province where the Aedes mosquito is
prevalent. This can be achieved through the prioritization and color-coding scheme developed by the university
(red for immediate attention within 3 days, orange within 10 days, and yellow within a month), in coordination
with city health centers (Participant 43).

o - Due to the presence of worn tires in commercial and passenger ports, the municipalities of coastal cities should
take action and report the results regarding the collection and disposal of said tires to prevent mosquitoes from
laying eggs in these tires (Participant 10).

o - In light of the numerous abandoned boats found along the coastlines in certain regions of Bandar-Sirik city
(including Bandar-Sirik, Bandar-Grog, and Bandar-Kohestak), it is imperative for the municipalities, in col-
laboration with the local health center, to promptly remove these vessels. Additionally, the collection and proper
disposal of discarded tires should be prioritized. These actions are essential to mitigate the risk of Aedes mosquito
breeding and the potential for larval infestations or myiasis (Participant 4).

o - Considering the possibility of Aedes mosquito transmission through cargo and passenger barges, according to
a letter, the owners of such vessels are required to periodically spray their vessels with the coordination of the
university health department (Participant 12).

o - Repairs and improvements of the worn-out drinking water network in the context and old neighborhoods of the
cities should be carried out through the water and sewerage company of the monitored province (Participant 3).

o - It is crucial to promptly address the collection of construction debris in urban areas, as they serve as breeding
grounds for Aedes mosquitoes (Participant 14).

o - Given that the reed fields within the estuaries of urban areas serve as conducive environments for the spawning,
development, and propagation of the Aedes mosquito, it is imperative for the relevant environmental and mu-
nicipal authorities to eradicate the reeds and consistently maintain a schedule for the thorough cleansing of the
estuaries and canals (Participant 9).

o - Due to the lack of proper slope in the channels for collecting and directing surface water in the cities of the prov-
ince, the municipality should be monitored in cooperation with the regional water company by conducting field
surveys and taking necessary technical measures to solve the challenge (Participant 17).

Therapeutic and health care determinants

The participants frequently emphasized another determinant concerning community health controls, patient
treatment, and care of individuals under suspicion. The 6 subcategories of this category are presented below.
Establish and implement a syndromic surveillance system for dengue fever control, form and dispatch specialist
treatment teams to infected areas, carry out research and seroepidemiology projects, create discounted treatment
tariffs, increase the capacity of hospitals and medical staff, hold new treatment webinars. The quotes from the
participants are as follows:

o - Itis essential to prioritize the establishment of specific clinical teams for the development of a dengue syndrome
care system (Participant 31).

o - It is important to conduct Seroepidemiological research projects in a focused approach, specifically targeting
groups with a higher risk of being bitten by Aedes mosquitoes (Participant 37).

o - Dispatching a cohort of expert physicians and laboratory staff to the areas experiencing an outbreak of the
disease (Participant 34).

o - Itisessential to prioritize the identification of 10-20 centers across the province for the referral and sampling of
high-risk individuals (Participant 38).

o -Sending samples of Aedes aegypti larvae and mosquitoes from the cities to the reference laboratory to investigate
mosquito contamination (Participant 33).

o -Setting up 24-hour medical centers in all the cities of the province to diagnose people suspected of dengue fever
(Participant 40).

o -Preparation and distribution of the treatment protocol for diseases transmitted by invasive Aedes by the Depart-
ment of Infectious Diseases of Hormozgan University of Medical Sciences (Participant 32).

o - It may be beneficial to explore the option of offering a discounted price for molecular tests used in diagnosing
dengue fever (Participant 43).

o -Creating a special meeting to prepare for a possible epidemic of dengue fever in the presence of the governor
(Participant 35).

o - Allocation of additional hospitalization capacity within healthcare facilities through the utilization of public
and underutilized areas for the admission of patients affected by dengue fever (Participant 41).
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o -Prioritizing the care and fight against Aedes mosquitoes according to the revisions made in the entire province
(Participant 30).

o -Holding an educational webinar to justify the focal point and other forces involved in the program in subordinate
cities (Participant 39).

Interdisciplinary cooperation determinants

Another key determinant, mentioned in nearly all topics and focus groups, was interdisciplinary cooperation
among relevant departments and community stakeholders. The 3 related subcategories of this category
are: cooperation between relevant departments, development and implementation of new interdisciplinary
guidelines, conclusion of interdisciplinary memoranda of understanding. Participants in the focus group
discussions raised the following issues in this area.

o - The municipalities of the coastal cities of the province, while coordinating with the fisheries departments of the
relevant city, should put the necessary measures on their agenda regarding overturning inactive fishing boats
(Participant 50).

o - The General Administration of Roads and Urban Development of the province, the Organization of Construc-
tion Engineering System, and the General Administration of Standards should investigate such matters as the
surface of the inclined elevator pit to prevent water from accumulating and pump it easily, and the General
Administration of Standards of the province should take action on projects Determining an inactive and stopped
building (with writing the banners, warning, and improvement by the municipality and then the cost of improve-
ment should be included in the file of the building unit) (Participant 59).

o - The Ministry of Energy, in cooperation with the municipalities, should remove the reeds and clean the streams
and canals continuously and periodically (Participant 53).

o -Conclusion of a memorandum of understanding between all departments, including the General Department of
Environmental Protection, the provincial health network, municipalities the University of Medical Sciences, and
other departments in implementing the dengue fever prevention plan (Participant 62).

Administrative, legal, and regulatory determinants

The next determinant involved the design, approval, notification, and implementation of guidelines for
controlling the Aedes mosquito population and preventing dengue fever, engaging all relevant departments
and stakeholders. It is crucial to address departments and individuals who disregard these guidelines. Two
subcategories of this category are establishing and enforcing strict laws and monitor and control free trade zones.
The focus group discussions raised the following issues in this regard.

o -To expedite action and manage the necessary time for addressing Aedes, the University of Medical Sciences
should send original correspondence to the Bandar Abbas municipality via courier directly to the deputy of mu-
nicipal services. Similarly, correspondence from other municipalities should be delivered to the mayor by the city
health centers (Participant 76).

o -All correspondence should be sent simultaneously to the General Department of Urban Affairs and Councils for
follow-up (Participant 70).

o -Obtaining a court order to enter seized buildings to improve units is done by the Bandar Abbas Municipality
(Participant 81).

o -Report on actions taken for entry into foreclosed buildings to enhance the units, submitted to the General De-
partment of Urban Affairs, Bandar Abbas Municipality (Participant 83).

« - Notification of protective instructions to control airline lines and commercial-free zones to control the mosquito
population (Participant 71).

o - Monitoring the prohibition of using elevator shafts as water storage tanks at construction sites, per Article 33
of the Engineering System Law, under the Ministry of Roads and Urban Development’s supervisory duties (Par-
ticipant 74).

o - Considering that in some residential complexes and... in Bandar Abbas city, the water from the cooling devices
of the buildings is transported to the side of the roads and left after collection, it is necessary to oblige the owners
of new buildings to transport water Referred to as the sewage well of the complex or the green spaces on the edge
of such buildings, neighborhood by neighborhood information should be given and in case of non-cooperation, a
warning should be given (Participant 79).

o -Municipalities should take action to drain stagnant water from ponds and fountains in parks and public places
and wash such ponds every week (Participant 77).

o -Bandar Abbas municipality should act to address the remaining inactive fishing boats; of the 1,244 identified,
1,091 have been handled so far (Participant 75).

Financial and budgetary determinants

The next key determinant was financial and budgetary factors. Implementing actions, particularly at the
macro level across the province and involving various departments, necessitates budgetary support. Thus, this
determinant is fundamental to executing all proposed activities. The only subcategory of this category is cost
estimation and required budgeting. The issues raised in this area, as expressed by participants in the focus group
discussions, are as follows.

o - The municipalities of the coastal cities of the province should prepare and send to the University of Medical
Sciences and Health Services of the province regarding the review and declaration of credit required for expenses
(Participant 101).
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o - Cost estimation should be done in case of a dengue fever epidemic (Participant 112).

Educational determinants

The next determinant focused on educating community members about the dengue fever disease vector, its
causative agent, and effective strategies to control the Aedes mosquito population. Two subcategories of this
category are informing the community through educational campaigns and training of stakeholders. The
participants in the focus group discussions raised the following issues.

o -The University of Medical Sciences and Health Services of the province should send training files on fighting Ae-
des mosquitoes to the Building Engineering System Organization and the mayors of coastal cities, for uploading
on the relevant sites and installing on billboards, for information (Participant 121).

o -Organizing monthly and continuous educational meetings in city committees with the presence of all stakehold-
ers by the University of Medical Sciences of the province to teach effective and up-to-date materials and solutions
for other countries or provinces (Participant 125).

o -Sending instructions to relevant departments and organizations and educating the public through the province’s
television and radio media (Participant 132).

Social determinants

The final determinant involved social factors crucial for controlling the Aedes mosquito population and
preventing dengue fever. The key factor in this category was community participation, as residents play the most
significant role in managing the mosquito population. four subcategories of this category are attracting social
participation, health education and health promotion, implementing the Aedes mosquito-free neighborhood
action plan, regular and periodic review of people’s challenges. From the participant’s perspective, the issues
raised are as follows:

o -Aedes-free city initiative involving education, health promotion, environmental and occupational health, and
community participation (Participant 161).

o -Implementation of the Aedes-free neighborhood action plan based on the risk communication and social partic-
ipation action plan with the communication approach for development (Participant 152).

o -Weekly and monthly monitoring plan with the cooperation of citizens to check the implementation process of the
program and challenges (Participant 155).

o - Conducting training sessions for peer groups on preventing Aedes mosquito bites and the diseases they transmit
(Participant 159).

o -Creating a channel or group in virtual space by personnel and employees to transmit educational messages to
citizens (Participant 150).

o -Itis recommended to improve the workplace according to the checklist sent by the health deputy to receive
an Aedes-free workplace certificate with the cooperation of business owners and small businesses (Participant
157).

Discussion

This study aimed to develop a comprehensive framework for dengue prevention in Iran’s newly endemic regions
by identifying key determinants through multi-stakeholder engagement. Rather than focusing solely on vector
control, we sought to understand how ecological, administrative, and social factors interact in Iran’s unique
context, where climate change and international travel create emerging vulnerabilities.

Environmental determinants

The study revealed that environmental factors were the most frequently emphasized determinant, with
participants highlighting issues such as waste accumulation in urban areas, stagnant water in construction sites,
and neglected coastal zones with abandoned boats and tires. These findings align with global studies demonstrating
the direct link between poor environmental management and Aedes proliferation®®. In Hormozgan province,
the combination of a tropical climate and high maritime activity creates ideal breeding conditions, necessitating
urgent interventions such as weekly municipal cleanups and enforced slope standards for drainage systems.
To operationalize these findings, we recommend implementing a ‘Color-Coded Zone Prioritization System,
inspired by successful models in Australia'®, where high-risk areas (e.g., ports) are sanitized within 72 h (red
zones), while lower-risk areas follow monthly*®. Additionally, biological controls like Gambusia affinis fish could
be introduced in urban water bodies, as successfully piloted in Thailand®’. A critical policy gap is the lack of
climate adaptation strategies; future research should model how rising temperatures may expand Aedes habitats
to northern Iran.

Therapeutic and healthcare determinants

Participants identified gaps in diagnostic capacity, treatment affordability, and hospital preparedness, particularly
in rural areas. This mirrors challenges observed in Indonesia, where decentralized testing facilities improved
early detection’®®. Our study suggests that 24/7 fever clinics with subsidized molecular testing could reduce delays
in diagnosis, especially for travelers from endemic regions like the UAE. Furthermore, the shortage of trained
healthcare workers underscores the need for mandatory dengue management modules in medical curricula and
monthly webinars for frontline staff*.To address cost barriers, we propose a tiered pricing model for PCR tests,
where low-income patients pay 50% of the tariff, funded by provincial health budgets. A notable finding was the
demand for Sero epidemiological studies in high-risk occupational groups (e.g., fishermen, port workers); such

data could refine targeted surveillance®.
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Interdisciplinary cooperation

The lack of coordination between sectors (e.g., municipalities, fisheries, and health departments) emerged as
a systemic barrier, echoing similar challenges in post-Haiyan Philippines?!. Our results advocate for a legally
binding memorandum of understanding (MoU) between all stakeholders, enforced by the provincial governor’s
office, to mandate weekly cross-sector meetings and joint audits. For instance, the Fisheries Department could
be required to report abandoned boats to municipalities within 48 h, while the University of Medical Sciences
provides technical guidance on larval control. A replicable model is Thailand’s “Vector Control Command
Center;” which reduced dengue cases by 30% through real-time data sharing®. Future studies should evaluate
the cost-effectiveness of such models in Iran’s bureaucratic context.

Administrative, legal, and regulatory determinants

Our findings highlight systemic weaknesses in enforcing existing public health regulations, particularly regarding
construction site inspections and port surveillance. Participants unanimously advocated for stricter penalties for
violations related to stagnant water accumulation - a measure proven effective in Singapore’s dengue control
program where similar legal deterrence reduced mosquito breeding sites®’. The study particularly emphasizes
the vulnerability of free trade zones as potential entry points for infected vectors, necessitating immediate
implementation of mandatory insecticide spraying protocols for all incoming cargo vessels. To institutionalize
accountability, we recommend publishing quarterly compliance reports for each sector on the provincial health
department’s website. A pilot program in Bandar Abbas could test these measures before national rollout.

Financial and budgetary determinants

Budget constraints limited larval control programs and community outreach. Drawing from Indonesia’s
experience, we propose earmarked dengue funds comprising municipal sanitation budgets (for prevention)*.
Cost-sharing agreements with private sector partners (e.g., shipping companies) could further alleviate financial
burdens. For example, the Ports Authority might Fund a portion of mosquito surveillance in exchange for reduced
outbreak-related trade disruptions. A cost-benefit analysis of these models is needed to guide policymakers.

Educational determinants

Low awareness, especially among elderly and rural populations, hindered prevention efforts. Successful campaigns
in Malaysia suggest that culturally tailored messaging delivered via local radio, mosque announcements, and
school workshops could improve knowledge®”. We advocate for a “Train-the-Trainer” program where community
health workers educate neighborhood leaders, creating a ripple effect. Additionally, integrating dengue modules
into primary school science curricula could foster long-term behavioral change.

Social determinants

Community participation was pivotal but inconsistent. The Aedes-Free Neighborhood initiative, where villages
compete for certifications and small grants, boosted engagement in pilot areas. This mirrors Brazil’s participatory
model*®. To sustain participation, we recommend monthly town halls to address community concerns and
recognize top-performing neighborhoods in provincial media. Gender-specific strategies (e.g., women-led

cleanup teams) could also enhance inclusivity, as seen in Indonesia“®.

Limitations and strengths of the study

One of the limitations of this study was the absence of a comprehensive perspective among most meeting
attendees regarding the adoption of the focus group approach. Moreover, encountering challenges in engaging
key individuals with availability and willingness to contribute was a notable hindrance. To address this limitation
and encourage participation, emphasis was placed on elucidating the issues significance to community
health, coupled with the provision of incentives. Another constraint is associated with the intrinsic nature of
qualitative inquiry, restricting the generalizability of findings due to variations influenced by health, socio-
economic, environmental, cultural, and geographical contexts. To overcome this limitation, mixed-method and
interventional studies can be suggested below in Hormozgan and other provinces with similar experienced
problems.

Future studies

The outcomes derived should be leveraged to enhance similar scenarios, curtail disease transmission, and
elevate the standards of healthcare delivery, treatment, surveillance, and strategic planning within dengue fever
management initiatives. Given the fact that quantitative methods are usually unable to identify and explain in
depth these complex dimensions and interactions of dengue fever control, while the qualitative method allowed
us to gain a deeper and more comprehensive understanding of the experiences, perspectives and solutions
recommendations include devising model-based interventions based on the research outcomes to mitigate
challenges in subsequent studies. It is essential that future studies include a diverse set of senior managers from
key sectors and participating stakeholders who will help formulate and implement critical decisions to advance
public health. Such studies can be distinguished by gaining first-hand insight and expert experience.

Conclusion

Given the escalating prevalence of re-emerging diseases globally, identifying a multitude of determinants
encompassing health, environmental, social, economic, regulatory, as well as cultural, and political aspects
can significantly facilitate disease management in a specific area promptly, thereby averting a potential global
pandemic. The utilization of the focus group methodology in Iran during 2024 exemplified the efficacy of
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diverse elements, particularly the enhancement of environmental conditions and community engagement in
combatting dengue fever. Future research should focus on community-based interventions, including the use of
behavior change models in the community, environmental and interdisciplinary interventions, and the creation
of participatory campaigns. Collaboration between experts in the fields of epidemiology, health education and
health promotion, environmental health, and vector control for the prevention and control of dengue fever in
the country and similar fields around the world should be considered by researchers and stakeholders.

Data availability
Data can be inquired from the corresponding author.
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