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Notifiable diseases are legally designated due to their epidemic potential, requiring mandatory reporting by healthcare
professionals to support public health surveillance and control. This narrative review analyzes weaknesses in the compulsory
notification process, with emphasis on dengue, revealing critical gaps in surveillance systems and health data reporting
globally. A structured literature search was conducted in PubMed, Scopus, and SciELO, including articles in English,
Portuguese, and Spanish. Inclusion criteria focused on studies related to dengue surveillance, underreporting, health
information systems, and notification policies. The findings demonstrate persistent failures in data collection, diagnostic
confirmation, and reporting practices, which compromise the accuracy of epidemiological indicators and hinder timely
responses. These limitations reflect broader challenges in dengue control. Strengthening surveillance infrastructure and
reporting protocols is essential to mitigate underreporting and improve decision-making in public health.
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1. Introduction

Arboviruses have been affecting the human population for
hundreds of years [1]. Dengue fever is one of the arboviral
diseases with the greatest impact on different health systems,
especially in tropical locations. The dengue virus (DENV),
which is transmitted mainly by the female mosquitoes Aedes
aegypti and Aedes albopictus, causes this [2]. Three subspe-
cies of Aedes aegypti have already been identified: Aedes
aegypti aegypti, which is widely distributed in tropical and
subtropical regions due to human activity; Aedes aegypti for-
mosus, found in sub-Saharan Africa; and Aedes aegypti
queenslandensis, found in the Mediterranean, Australia,
and parts of East Africa [3, 4]. The occurrence of these sub-

species of Aedes aegypti has had an impact on different pub-
lic health actions, resulting in a reduction in the effectiveness
of vector control strategies [5]. The advancement of civiliza-
tion, characterized by deforestation and urbanization lead-
ing to ecosystem disruption, has significantly altered the
natural habitats of mosquitoes, the primary vectors of this
disease [6, 7]. Consequently, the interaction between
humans and disease vectors has become increasingly detri-
mental to human health [8].

The earliest state interventions in disease prevention and
control, based on modern scientific principles, trace back to
the early 20th century [9, 10]. These efforts were influenced
by the advancements of the bacteriological era and the
understanding of the epidemiological cycles of various
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infectious and parasitic diseases [11]. Such interventions pri-
marily involved orchestrating extensive sanitation cam-
paigns aimed at controlling diseases that posed significant
threats to economic activities, including yellow fever, plague,
and smallpox [12]. The campaigns employed precise instru-
ments for case diagnosis, vector control, immunization, and
mass drug treatment, among others [13, 14]. The opera-
tional model was based on vertical actions, strongly inspired
by the military, and comprised well-established phase-
s—preparatory, attack, consolidation, and maintenance [15].

The surveillance system plays a crucial role in the pre-
vention and control of infectious diseases with high contam-
ination and morbidity/mortality characteristics for the
population [16, 17]. Since dengue is a significant disease, it
must be monitored and controlled due to its infectious and
emergent nature [18]. Thus, as indicated in the literature,
notification has highlighted the need for improvement in
data collection processes for surveillance [19].

Notification is a legal mechanism aimed primarily at
identifying, controlling, and planning actions against dis-
eases and health problems [20]. The use of this data will be
important for conducting efficient diagnosis of events that
occur in each population, providing elements to support
information for knowledge, planning, and decision-making
regarding diseases and health problems [21].

Underreporting has been the greatest ally in the spread
of arboviruses, specifically dengue [22]. The absence of
symptoms or mild symptomatology and similarities with
other arboviruses have made it difficult for healthcare pro-
fessionals to diagnose the specific disease based on symp-
toms [23]. Additionally, difficulties in completing
notification forms by healthcare professionals have caused
serious problems in disease control strategies [24]. The sta-
tistics, crucial for implementing contingency and combat
actions against diseases, are significantly affected by under-
reporting, especially of milder and asymptomatic cases
[25]. This increases the socioeconomic implications that
the disease may bring to these populations and restricts pre-
ventive control interventions over time [24].

The viruses transmitted by the vector have caused a sig-
nificant impact on human population health [26]. Dengue
has attracted attention and concern due to its endemic and
epidemic presentation in tropical and subtropical regions
with extremely aggressive and alarming patterns, affecting
approximately 390 million people annually, with approxi-
mately 96 million resulting in clinical manifestations [18,
27, 28]. For example, in Mexico, dengue has been responsi-
ble for approximately 139,000 symptomatic infections,
which are 4.5 times higher than officially reported cases,
demonstrating a significant number of underreported cases
[29]. Similarly, in Southeast Asia, while the average annual
dengue cases are 386,000, it is believed that this average
could reach almost 3 million episodes [30]. The underre-
porting of dengue cases has also been reported in different
countries on the African continent [31]. This brings serious
losses to health action planning, determining human, social,
and economic losses with projections of costs around 170
million per year, including surveillance and vector control
costs [32].

This study is aimed at reaffirming the importance of
compulsory notification for public health planning and
actions to control infectious diseases characterized by the
severity and dissemination potential of the causative agent.
Thus, aspects related to dengue are addressed, focusing on
epidemiology (with a focus on Latin America and Brazil),
strategies for control, factors related to monitoring cases,
and the impacts of underreporting.

2. Materials and Methods

This study consists of a narrative literature review, designed
to explore the impacts of dengue underreporting and the
implications for public health surveillance, particularly in
Brazil and Latin America. The objective was to consolidate
relevant knowledge on the epidemiology of dengue, factors
contributing to notification failures, and the resulting chal-
lenges for disease control and health planning. The literature
was selected based on a nonsystematic search strategy, car-
ried out between January and April 2024. The search
included peer-reviewed articles, governmental and intergov-
ernmental reports, and official epidemiological bulletins, pri-
marily from databases such as PubMed, Scopus, SciELO, as
well as documents from the World Health Organization
(WHO), Pan American Health Organization (PAHO),
European Centre for Disease Prevention and Control
(ECDC), and the Brazilian Ministry of Health.

Search terms included combinations of “dengue”,
“underreporting”, “notification”, “surveillance”, “epidemiol-
ogy”, “public health”, and “Latin America” in English, Por-
tuguese, and Spanish. The inclusion criteria considered
studies published from 2000 to 2024 that addressed at least
one of the following: dengue surveillance systems, data qual-
ity and completeness, epidemiological trends, economic and
health impacts of underreporting, and legal or political
frameworks for compulsory notification.

The review integrated scientific articles, technical publi-
cations from health agencies, and narrative or systematic
reviews, highlighting both global perspectives and national
experiences, especially from Brazil. No formal protocol
(e.g., PRISMA) was followed, as the aim was not to perform
an exhaustive or quantitative synthesis but to provide a
broad and critical overview of the topic. The analysis was
conducted through thematic synthesis, grouping the find-
ings into four main areas: (1) dengue epidemiology and
transmission dynamics, (2) surveillance system structures
and performance, (3) factors associated with underreporting,
and (4) health and policy implications.

Limitations of this review include the narrative nature of the
synthesis, the potential for selection bias, and the lack of a for-
mal quality appraisal of individual sources. Nonetheless, this
approach allowed a comprehensive integration of different
types of evidence and supported the identification of key gaps
and challenges in dengue notification and control systems.

3. Dengue Epidemiology

Dengue, a mosquito-borne viral disease, has emerged as a
critical global health concern [33]. Historically, it has been
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a significant burden in tropical and subtropical regions, with
over half of the world’s population at risk of infection [34].
The disease is caused by four distinct serotypes of the virus,
classified under the Flaviviridae family and Flavivirus genus,
known as DENV-1, DENV-2, DENV-3, and DENV-4 [35].
These serotypes are not only responsible for widespread epi-
demics but are also linked to the more severe manifestations
of the disease [36].

Clinically, dengue presents a broad spectrum of symp-
toms, ranging from mild fever to severe complications such
as dengue hemorrhagic fever (DHF) and dengue shock syn-
drome (DSS) [37]. However, the heterogeneous nature of
dengue often leads to misdiagnosis or underreporting, par-
ticularly in regions endemic to other febrile illnesses [38].
Dengue, a viral disease with a storied past, has emerged as
a significant global health concern, affecting millions annu-
ally across diverse regions [39]. Table 1 summarizes the epi-
demiological findings in Brazil, Latin America, and globally.

4. Control Strategies to Counter DENV

Dengue poses a significant global health threat, necessitating
ongoing efforts to develop and implement effective control
measures. The multifaceted nature of dengue transmission
demands integrated control strategies that address both lar-
val and adult mosquito populations. By combining physical,
biological, and chemical control methods, stakeholders can
enhance the efficacy and sustainability of dengue control
programs. Figure 1 shows an overview of the main strategies
for controlling the vector and DENV transmission.

4.1. Physical Control Strategies. Recent studies have under-
scored the importance of understanding the behavioral pat-
terns of Aedes aegypti mosquitoes for effective control. Wong
et al. [54] demonstrated the efficacy of targeting oviposition
sites to reducemosquito populations, with advancements such
as lethal ovitraps showing promise in capturing gravid females
[55, 56]. Innovative designs, such as the Gravid Aedes Trap
(GAT) and Aedes Gravid Ovitrap (AGO), offer larger volumes
and incorporate attractants to enhance trapping efficiency
[57]. Geographical information system (GIS) provides a pow-
erful means to analyze surveillance data by visualizing disease
patterns and their relationship with the environment [58]. In
the health sector, GIS correlates diverse datasets with different
environments, aiding survey planning and identifying breed-
ing sites for disease vectors [59]. Dengue surveillance benefits
from GIS by enabling the visualization of disease distribution
and trends over time, facilitating targeted resource allocation
for disease control measures [58]. Environmental control is
also a tool linked to physical control. It is based on environ-
mental modification or manipulation, as well as changes in
habitat or human behavior [55]. Different initiatives are asso-
ciated with environmental control, including improving the
water supply and system, solid waste management, the routine
and quality of cleaning carried out by the community, and
modifications to building structures to prevent the accumula-
tion of standing water [56].

4.2. Chemical Control Strategies. While insecticides remain a
cornerstone of mosquito control, efforts are underway to
mitigate resistance and environmental impacts. Challenges

TABLE 1: Summary of key epidemiological findings on dengue in different regions, including the global landscape, the situation in Latin
America, and specifically in Brazil.

Region Epidemiological findings References

Global

Dengue has a long history, with records dating back to ancient China. [40]

The 20th century saw significant advancements in understanding dengue’s etiology and transmission dynamics.
[39, 41,
42]

Annual infections reach up to 400 million, with an estimated 40,000 deaths attributed to severe dengue. [43]

Half of the world’s population, approximately 4 billion individuals, reside in areas at risk of dengue transmission. [44]

The latest trends highlight the escalating global burden of dengue, with reported cases surging from
500,000 in 2000 to 5.2 million in 2019, spanning 129 countries.

[45]

Latin
America

Hyperendemicity and cyclic epidemics occur every 3–5 years. [39]

In 2010, over 1.6 million cases of dengue were reported in the Americas. [46]

The region documented over 3.1 million cases in 2019, with ongoing increases in reported cases. [47]

Subsequent years have witnessed a continuous rise in reported cases, with 2022 recording a
staggering 2.8 million cases, representing a significant increase compared to previous years.

[48]

Nicaragua, Brazil, and Belize reported the highest cumulative incidence rates. [47]

Brazil

Dengue has a deep-rooted history in Brazil, with the earliest documented case dating back to 1685. [40, 49]

Significant epidemics occurred in the late 20th and early 21st centuries, with outbreaks fueled by
various dengue virus serotypes.

[50, 51]

By 1998, a nationwide pandemic swept through Brazil, surpassing 500,000 reported cases,
with the highest burden observed in northeast Brazil.

[40]

Brazil reported over 1.5 million cases in 2024 alone, with the southeast region consistently
reporting the highest number of cases.

[52]

The economic impact of dengue in Brazil is substantial, with estimates reaching $300 million in 2013,
underscoring the socioeconomic ramifications of the disease.

[53]
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such as insecticide resistance necessitate the exploration of alter-
native, ecofriendly pesticides. Plant-derived compounds offer
sustainable alternatives, with studies demonstrating their effi-
cacy as insecticides and repellents [60]. Insect growth regulators
(IGRs) present another avenue for targeted control, inhibiting
mosquito development without adverse effects on nontarget
organisms [61]. Furthermore, the integration of pheromones
in attract-and-kill approaches shows promise in disrupting
mosquito life cycles and reducing adult populations [62].

4.3. Biological Control Strategies. Biological control methods
offer sustainable alternatives to chemical interventions. Bacil-
lus thuringiensis and Bacillus sphaericus have emerged as envi-
ronmentally friendly options for larvae control, minimizing
nontarget effects [63]. Genetic approaches, including para-
transgenesis and vector species modification, show promise
in suppressing mosquito populations. For instance, the intro-
duction of Wolbachia-infected mosquitoes has demonstrated
reduced dengue transmission, highlighting the potential of
symbiotic microorganisms as biological control agents [64,
65]. Additionally, the use of predator species such as Toxor-
hynchites and Copepoda, generally Mesocyclops and Macrocy-
clops species, has shown efficacy in reducing larval
populations, though with considerations for environmental
risks [66]. RNA interference (RNAi) technology shows poten-
tial for targeted mosquito control, offering specificity and
effectiveness in laboratory and simulated field trials [61, 67].

5. Dengue Surveillance and Reporting
Systems Worldwide

The literature highlights the underreporting of dengue cases
worldwide and emphasizes the necessity of improved data

gathering techniques for surveillance goals [68]. This intri-
cacy results from the fact that the virus has different sero-
types and that many data points are needed for thorough
surveillance [36]. A minimal set of indicators, such as the
quantity of suspected cases, severe cases, fatalities,
laboratory-confirmed cases, and circulating serotypes, are
advised by the WHO for dengue surveillance [68, 69]. Dur-
ing epidemics, a swift response relies on including suspected
patients in monitoring programs promptly, even if labora-
tory confirmation of cases may take additional time.

A surge of dengue fever since early 2023 has pushed the
world close to a record number of cases. Over 5 million infec-
tions and 5000 deaths have been reported across 80 countries
and territories in five WHO regions (Table 2). The Americas
have borne the brunt of this outbreak, accounting for nearly
80% of global cases at over 4.1 million [45]. Europe, once asso-
ciated only with imported cases, is now witnessing autochtho-
nous transmission, particularly in countries like France and
Italy [82]. It is important to emphasize that mandatory report-
ing in endemic countries is one of the fundamental strategies
for dengue surveillance [83]. Countries in the Americas,
Europe, and Asia have already adopted mandatory dengue
case reporting systems, which have proven to be effective tools
for strengthening surveillance and ensuring timely public
health responses [84, 85].

In Brazil, for instance, the Notifiable Diseases Informa-
tion System (SINAN), established in 1990, plays a central
role in nationwide dengue surveillance. It supports epidemi-
ological monitoring and decision-making at all levels of gov-
ernment [71, 86]. Compulsory notification is legally required
by Law No. 6,259/1975, Decree No. 78,231/1976, and Con-
solidation Ordinance No. 5/2017, reinforcing the obligation
of healthcare professionals to report suspected or confirmed

Ovitrap

Prevention strategies

Insecticides

GIS mapping

Plant-derived products Insect growth regulators (IGRs)

Pheromones 

Bacillus spp.

Genetic 
approaches

Predator species RNA interference 

Chemical control

Physical control Biological control

Figure 1: Integrated vector control strategies for Aedes mosquitoes, categorized by physical, biological, and chemical approaches. Methods
include environmental management (e.g., ovitraps and GIS mapping), biological control (e.g., Bacillus thuringiensis and RNA interference),
and chemical tools (e.g., insecticides and insect growth regulators). Image created with Biorender.com (accessed on May 15, 2025).
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cases [87, 88]. However, the WHO points out that not all
countries in the world have laws making this mandatory,
such as Japan [89].

Dengue’s impact might be surprisingly similar in Africa
and the Americas, despite the Americas receiving more his-
torical focus [90]. While Africa has successfully integrated
mosquito surveillance into vector control efforts, collabora-
tive efforts like the WAASuN are crucial for improving
understanding of mosquito biology, strengthening surveil-
lance, and advocating for increased resources in Africa to
combat this widespread disease [70, 91].

In the Eastern Mediterranean Region (EMRO), Pakistan
bears a significant burden, having faced recurrent outbreaks
since 2006 that affect major cities and result in thousands of
cases annually [92]. However, recent studies emphasize that
the issue extends beyond Pakistan alone. In particular, the
Hindu Kush Himalayan (HKH) region—which includes
parts of Afghanistan, Pakistan, India, Nepal, Bhutan, and
Bangladesh—has emerged as an important area of concern
due to altitudinal shifts in Aedes-borne diseases driven by
climate change. A systematic review by Sukupayo et al.
[93] highlights how changing temperature and precipitation
patterns in the HKH are facilitating the expansion of Aedes
aegypti and Aedes albopictus to higher elevations, posing
new surveillance and control challenges in previously unaf-
fected areas.

Europe’s dengue risk is rising due to the spread of Aedes
albopictus, a competent vector already established in south-
ern and central regions [94]. These developments have led
to intensified prevention efforts, particularly since the 2006
Chikungunya outbreaks [95]. In South Asia, high population
density, climate conditions, and infrastructure challenges
create a favorable environment for mosquito proliferation.
Thailand demonstrates how technology can bolster control

strategies—its TanRabad platform has been widely adopted
in health policy and outbreak response planning [79, 96].

Dengue cases caused major health concerns in the West-
ern Pacific between 2013 and 2019, with fluctuations ranging
from over 430,000 to over 1 million cases annually [97].
Deaths also varied significantly. To predict outbreaks, coun-
tries use mosquito monitoring (vector surveillance) but are
exploring new models that consider both mosquito activity
and human infections for better risk assessment [98].

6. Factors Contributing to Dengue
Underreporting and Its Effects

Laws and regulations govern notifiable infectious diseases,
with the International Health Regulations (IHR) approved
by the WHO in 2005 providing guidance for the organiza-
tion of the international surveillance system [99]. These laws
and regulations require healthcare professionals to report
the occurrence of these diseases to health surveillance ser-
vices [100]. However, notification reports are incomplete
due to various factors, including diagnostic difficulties and
technical failures in the notification registration process,
among others, which hinder the recording of information
and epidemiological statistics (Table 3) [106].

Notification is a cornerstone of effective health surveil-
lance. In Brazil and other countries, failure to report sus-
pected or confirmed cases can disrupt local-level control
actions and delay epidemic responses [68]. Passive surveil-
lance, which is predominant in low- and middle-income set-
tings, is particularly vulnerable to delays in data entry and
system access limitations [107, 108].

While predictive models using expansion factors (EFs)
offer a method to estimate underreporting, they are often
imprecise due to data inequities between active and passive

TABLE 2: Number of dengue cases in 2023 and surveillance methods by country and WHO region.

Region Country
Number of

cases in 2023a
National or regional dengue surveillance system References

Africa Burkina Faso 146,878 West African Aedes Surveillance Network (WAASuN) [70]

Americas

Brazil 2,909,404 Notifiable Diseases Information System (SINAN) [71]

Peru 271,279 Ecuador–Peru cooperation for climate-informed dengue surveillance [72]

Mexico 235,616
Centro Nacional de Programas Preventivos y
Control de Enfermedades (CENAPRECE)

[73]

Eastern Mediterranean Pakistan 20,072 Dengue Expert Advisory Group (DEAG) [74]

Europe

Italy 82 National Reference Centre for arboviruses (NRC) [75]

France 43
National Reference Center (CNR: Centre national de référence)

for arboviruses
[76]

Spain 3 Red Nacional de Vigilancia Epidemiológica (RENAVE) [77]

Southeast Asia
Bangladesh 308,167 Directorate General of Health Services (DGHS) [78]

Thailand 136,655
TanRabad: Software Suite for Dengue Epidemic

Surveillance and Control
[79]

Western Pacific
Philippines 167,355 Philippines Integrated Disease Surveillance and Response System [80]

Vietnam 149,557 Department of Diseases Control and Prevention [81]
aWHO, Dengue—Global Situation (2023).
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surveillance [30, 68]. Additionally, notification failures can
arise from factors such as lack of standardized protocols,
incomplete reporting fields, and the absence of national data
integration mechanisms [103, 105].

Healthcare workforce–related issues—including insuffi-
cient training, lack of familiarity with protocols, and the
absence of routine continuing education—remain persistent.
Professionals unaware of the relevance of epidemiological
data often neglect reporting, especially in overstretched sys-
tems [102, 109]. Moreover, a poorly structured notification
system may perpetuate inefficient health governance, partic-
ularly in resource-limited settings. Political turnover,
patronage-based staffing, and inadequate leadership can
contribute to institutional weakening and the reemergence
of vector-borne diseases [110].

Countries with limited infrastructure and human
resources benefit significantly from a robust, agile, and stan-
dardized notification system, enabling proactive responses
and minimizing economic and social disruptions [111].
International examples, such as Argentina’s Laboratory Sur-
veillance System, show that early implementation of struc-
tured notification protocols enables timely detection and
containment—as seen during the 1997–2000 dengue out-
breaks [112]. Conversely, inconsistent data due to underre-
porting severely hinders the effectiveness of predictive
modeling and health planning [113].

7. Impact of Underreporting on Public Health

Underreporting dengue has significant consequences for
public health systems, especially in low- and middle-
income countries (LMICs), where surveillance capacity and
healthcare infrastructure are often limited. It is estimated
that around 40% of the world’s population is at risk of con-
tracting dengue [114, 115]. In countries across Latin Amer-
ica, such as Brazil and Colombia, dengue is a notifiable
disease of public interest, and yet studies indicate persistent
underreporting, even in the presence of surveillance frame-
works [116].

In a globalized world, where the dengue vector closely
follows human movement, outbreaks have re-emerged even
in countries that had previously eliminated the disease
[117]. One notable example is Queensland, Australia, where
a 27-day delay in recognizing an imported dengue case led to
one of the region’s largest outbreaks, illustrating how
delayed notification can compromise outbreak response
and resource allocation [118].

An effective notification system is therefore essential for
outbreak detection, disease containment, and public policy
planning [44]. However, underreporting remains prevalent
due to diagnostic uncertainty, limited awareness among
health professionals, and weaknesses in notification mecha-
nisms [19, 119]. These challenges are further compounded
in resource-constrained settings, where local outbreaks
may go undetected or be reported late, compromising con-
trol measures [120].

To illustrate the diverse impacts of underreporting in
different regions, Table 4 summarizes representative exam-
ples across countries. The table outlines the nature of under-
reporting issues, their consequences, and references that
support each case.

8. Concluding Remarks and
Future Perspectives

The influence of climate change, which is related to the
increase in global temperature and the oscillation between
rainfall periods, is likely to have a greater impact on the epi-
demiology of dengue when compared to strategies for deal-
ing with the disease [125]. In view of this, the trend is for
the American continent to continue to be a region with high
rates of dengue, which requires structured planning of the
best strategies for its control [108]. According to Marques
et al. [120], despite the difficulty in the compulsory notifica-
tion process, Brazil accounted for nearly 70% of all reported
dengue cases in the Americas over the last 5 years [108].
These notifications transform information aimed at better
evaluating and monitoring public health actions in Brazil
[126]. Despite increased control and compulsory

TABLE 3: Overview of the main factors that lead to the underreporting of dengue, associating their respective reasons and main impacts.

Main factors for
dengue underreporting

Many reasons Main impacts References

Diagnostic challenges
- Nonspecific symptoms
- Cross-reactivity with other arboviruses
- Limited access to RT-PCR and rapid tests

- Low case confirmation
- Misdiagnosis and improper treatment

[101–103]

Lack of professional training
- Insufficient knowledge of dengue recognition
- Lack of training in reporting procedures

- Missed or late notifications
- Inaccurate surveillance data

[68, 102]

Weak notification system
- Inadequate IT infrastructure
- Manual notification processes
- Low supervision of case reporting

- Fragmented data
- Limited ability to monitor trends and
respond effectively

[104]

Policy and governance gaps
- Lack of sustained investment
- Reduced focus during interepidemic periods

- Weak public health response
- Reduced community

[104]

Human resource constraints
- High staff turnover
- Newly graduated or untrained staff
- Politically motivated hiring

- Loss of institutional knowledge
- Collapse of consistent reporting

[103, 105]

Abbreviation: RT-PCR, reverse transcription polymerase chain reaction.
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notification, dengue and its complications, such as DHF, are
still reemerging as a serious public health problem [49].

An efficient notification process, which produces reliable
health data and insights like “Big data,” can generate infor-
mation crucial for implementing preventive measures lead-
ing to control and qualified surveillance, providing
statistical and epidemiological data that can predict dengue
epidemics in advance [127–129]. These controls could pro-
vide the surveillance system with elements to monitor circu-
lating serotypes, anticipate dengue epidemic outbreaks, and
thereby reduce the severity of viral syndromes [130, 131].
Indian researchers have analyzed a tool capable of notifying
cases of DENV infection in real time to different stake-
holders, such as epidemiological surveillance institutions
and other health authorities [132]. Systems like this can sup-
port the adoption of timely measures to contain dengue
cases and can even have a positive impact on the number
of notifications.

It is also important to highlight the role of early surveil-
lance systems in breaking the cycle of annual outbreaks. A
critical issue discussed by Ghimire [133] is the overwintering
of Aedes eggs and larvae. These dormant stages can survive
in resilient environments and become the source of the first
outbreaks in the following year if not properly managed. The
lack of adequate surveillance in 1 year not only results in
underreported cases but may directly lead to higher trans-
mission rates in the next dengue season. Therefore, surveil-
lance must include the monitoring and elimination of
immature vector stages during interepidemic periods, espe-
cially in the prewinter and postmonsoon seasons, to avoid
resurgence linked to the environmental persistence of vec-
tors. In this context, the study by Sukupayo et al. [134] con-
ducted in central Nepal provides key ecological insights. The
authors observed that mosquito abundance and species
diversity vary significantly by region, altitude, and season,
with Aedes albopictus being one of the most prevalent spe-
cies. Their findings indicate that used tires and shaded con-
tainers were major breeding grounds, particularly during the
monsoon and postmonsoon seasons. These data reinforce
the need for preventive actions focused on environmental
management and early surveillance to anticipate dengue
outbreaks in high-risk regions.

Arenas et al. [135] emphasize the information from the
PAHO regarding dengue in Brazil between 2009 and 2010;
it accounted for approximately 60% of all reported dengue
cases in the Americas, totaling more than 1 million cases,
1,004,392. The epidemiological bulletin from the Ministry
of Health reports a significant increase in dengue cases in
São Paulo, showing an approximate 2000% rise in cases
when compared to the same period in previous years
[135]. These data contribute to the lack of notification and
anticipation of health actions, indicating that the efforts
exerted by the government to control and contain the dis-
ease have not prevented its growth in most states during
those years [136]. The difficulty in vector control remains
the main cause of this resurgence of the disease [135]. The
high number of notifications does not necessarily indicate
efficiency in dengue management; we are still inefficient in
terms of notifications [137]. As notifications become more
effective, coupled with effective public policies in combating
dengue, we will achieve greater efficiency in control, helping
and relieving the Brazilian population [138].

Effectively addressing the challenge of dengue underre-
porting requires a multifaceted strategy. This includes
enhancing surveillance systems, improving training for
healthcare professionals, fostering community involvement,
and strengthening public health policies. As we look to the
future, it is crucial to align these approaches with significant
investments in research and innovation. Advances in artifi-
cial intelligence and information technology offer promising
solutions to the underreporting of infectious diseases like
dengue [116, 139]. These technologies have already revolu-
tionized the field of medicine and have the potential to sim-
ilarly transform public health monitoring and response [118,
140]. By integrating these advancements, we can signifi-
cantly improve the detection, reporting, and management
of dengue, making this a vital prospect for future efforts.

9. Conclusion

This way, we can understand that the underreporting of
dengue is a significant challenge that affects not only the sta-
tistical approach to health but also the effectiveness of pre-
vention and control measures in disease planning. This

TABLE 4: International examples of dengue underreporting impacts.

Country/region Underreporting issue Impact References

Brazil
Approximately 95% underreporting

during epidemics; large discrepancy in
dengue hemorrhagic fever cases

Public costs increased from
BRL 164M to BRL 447M;

total social loss estimated at $1.2B
[111, 121]

Colombia
Notification data suggest systematic
underreporting of suspected cases

Hinders identification of true disease
burden and planning of public policies

[122]

Bangladesh
Reduced severity of reported cases;

underreporting mitigated by
serological confirmation

Improved control via awareness and testing;
highlights importance of accurate reporting

[123]

Australia (Queensland)
27-day delay in recognizing imported case;

resulted in major local outbreak
Significant local outbreak; delayed response

caused health and financial burdens
[124]

Global
Official WHO estimates of 100M

infections/year vs. modeling estimates of 390M
Global planning based on inaccurate figures;

distorts allocation of resources
[44]
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study sought to explore the reasons behind underreporting,
which may be hindering the disease notification process in
various countries worldwide, leading to voluntary underre-
porting and limiting surveillance systems. We identified
the importance of educating the public about dengue and
promoting broader awareness of symptoms and prevention
measures. However, without a surveillance system that can
effectively notify and translate this data into public policies,
combating the disease becomes difficult. Within this per-
spective, we emphasize the need to improve diagnostic
capacity, data collection, and reporting by healthcare
professionals.

To effectively combat dengue underreporting, it is essen-
tial that governments, health organizations, and communi-
ties act in a coordinated and collaborative manner. This
includes strengthening healthcare infrastructure, promoting
research to identify barriers to reporting, and implementing
strategies to raise public awareness. Only through sustained
joint efforts will it be possible to reduce underreporting
and enhance our ability to respond to this pressing public
health issue.

Underreporting is often perpetuated by a combination of
silent ecological dynamics and systemic limitations. The lack
of continuous entomological surveillance enables mosquito
populations—particularly dormant Aedes eggs and lar-
vae—to persist undetected during the off-season. These hid-
den reservoirs frequently contribute to early outbreaks in the
subsequent year, especially in areas without proactive mon-
itoring and timely vector control interventions.

In this context, dengue underreporting represents a crit-
ical obstacle to effective surveillance, which plays a central
role in the early detection of outbreaks and epidemics. As
we continue to confront global public health challenges, it
is essential to recognize that prevention, accurate diagnosis,
and timely reporting are key pillars for protecting popula-
tion health. Tackling dengue underreporting goes beyond
statistical accuracy; it is a matter of public health that
demands attention, investment, and immediate action.

Although complex, dengue underreporting is not an
insurmountable problem. With collective commitment and
cross-sector collaboration, it is possible to strengthen our
surveillance capacity, improve outbreak preparedness, and
reduce the spread of dengue. The health and well-being of
populations in Brazil and around the world depend on such
integrated efforts.
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