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Introduction

Dengue fever is an acute febrile infectious disease caused by theDengue virus.
Dengue virus is spread by female mosquitoes, mainly of the speciesAedes aegypti, through bites on

human hosts. Dengue symptoms include fever, severe headache, muscle pain, joint pain and skin rashes,
just to name a few [1].According to theWorld Health Organization (WHO), there are three categories of
denguedisease:denguewithoutwarningsigns,denguewithwarningsigns, andseveredengue [1].Regard-
less of the severity level, dengue has become one of themost important vector-borne disease inAfrica, the
Americas, the EasternMediterranean, South-EastAsia and theWestern Pacific. Currently, it threatens the
health of millions of people that live in urban, suburban, and rural areas, especially in tropical countries
where environmental conditions favor the production and spread of the mosquitoAedes aegypti.Accord-
ing to [2], the number of dengue cases in theAmericas has increased in the last four decades, passing from
1.5million accumulated cases in the 1980s, to 16.2million in the decade from2010-2019.
Clinical and public health services have not been able to reduce the dengue incidence rate. Several

causes have been pointed out: the vaccine is only recommended to people aged between 9 to 45 years,with
evidence of previous infection; effective medical treatments that avert the development of severe symp-
toms are still unknown; and no sustainable control measures against the vector that guarantee the
protection of affected communities [3,4]. Furthermore, several other social and geographical factors have
contributed to this public healthproblem in somecountries, suchasuncontrolledurbanization, the increas-
ing population growth, and the proliferation of air traffic [5].
TheDominicanRepublic is oneof the tenLatinAmericancountries and theCaribbeanmost affectedby

dengue [6].
Thisworkaims topresentafirst exploratoryanalysisof thebehaviorof the totalnumberofdenguecases

attended and notified perweek in each of the 32 districts of theDominicanRepublic during 2019..

Methods

Count data of new dengue cases reported by epidemiological week, from weeks 1 to 52 during 2019,
and accounted by nine age groups (<1, 1-4, 5-9, 10-19, 20-29, 30-39, 40-49, 50-59 and ≥ 60 years), were
collected fromadatabase fromhospitals of the 32 districts of theDominicanRepublic.
Additionally, demographical and geographical characteristics per districtwere considered, such as the

average number of people living in each district and each age groups, population density, average altitude,
and percentage of people living without water and waste services. Dengue incidence rates per week were
also calculated using the number of newcases reported perweek during 2019, divided by the local popula-
tion andmultiplied by 100,000 inhabitants. These rates were obtained per district (=local population) and
at national level. In the latter case, the “local” population was the total number of people living in the
DominicanRepublic and the annual rate represents theNational IncidenceRate (NIR).
For a better overall understanding of dengue impact in the country, both types of rates under study, the

long-week rate and the annual rate (per district and at a national level)were categorized into three levels of
dengue incidence: low, medium, and high. Concretely, a rate has (i) a high incidence level whenever its
value is equal to or higher than theNIR; (ii) amedium incidence levelwhenever its value is between the 1st
quartile of the incidence rates and the NIR; and (iii) a low level whenever its value is lower than that 1st
quartile.
For data visualization, statistical graphswere constructed: line graph to show trends over time, and bar

graphandpointsgraph to showthedistributionof the rates.All analyseswerecarriedoutusing theRStudio
version 4.0.4 software.
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Results

In theDominicanRepublic, during theperiodbetweenepidemiologicalweeks1and52of2019,20,230
dengue caseswere reportedwith a national incidence rate of 195.3 cases per 100,000 inhabitants consider-
ing a population of 10.3 million, according to the National Statistical Organization. During this year, the
weeks with the highest numbers of reported cases were fromweek 27 to 41 (months from July to Septem-
ber, see Figure 1)with a total of 7,022 cumulative cases and a rate of 101.8 cases per 100,000 inhabitants.
Regarding the incidence rates by age, the highest rateswere observed under 19 years old,with a total of

461.3 cases per 100,000 inhabitants. For the remaining ages, a total of 38.9 cases were observed per
100,000 inhabitants. Figure 2 clearly shows that the age groupswith the highest incidence rateswere “<1”,
“1-4”, and “5-9”.
Figure 3 depicts, from the highest to the lowest, the annual incidence rate of the 32 districts of the

DominicanRepublic.Amapwith the three discretized levels of these annual incidence rates is also presen-
ted. For thirteen districts, the annual incidence rates are higher than theNIR,with San José deOcoa having
the highest rate with 655 per 100,000 inhabitants. Samaná has the lowest rate of 72.8 per 100,000 inhabit-
ants.

Comparing the distribution of the dengue incidence rate over the 52 weeks of 2019 and among the 32
districts (Figure 4), different behaviors are observed.Whilemost districts present higher rates of incidence
in the secondhalf of the year, the districts ofBarahona, Independencia,MonteCristi, andSan Jose deOcoa
tend toexhibit higher incidence rates throughout theyear, andPeraviadistrict showsmoreconcentrationof
higher rates in the second trimester.Moreover, in general, the situationwith less dengue cases occurs dur-
ing the first half of the year. Further analyzing demographical, geographical, and water and waste
conditions of the 32 districts, patterns seem not to be highlighted related to the distribution of incidence
rates, in particularwith the thirteen districts that present the highest incidence rates (see table at the bottom
inFigure 4)..

Figure 2 – Dengue incidence rates by age group in 2019.

Figure 1 – Evolution of the total number of dengue cases over the 52 epidemic weeks of 2019.
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Figure 4 – Weekly distribution of dengue incidence rate and geographical and demographical characteristics per
district in 2019.

Figure 3 – Distribution of dengue incidence annual rate by district in 2019 (NIR – National Incidence Rate).
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Discussion

Ascompared to otherLatinAmerican andCaribbean countries, the year 2019was themost affected for
theDominicanRepublic in the last five years, with the country ranking eighth in the notification of dengue
cases to the Health Information Platform of theAmericas in 2019 [6]. The dengue incidence rate in 2019
(NIR=195.3 cases per 100,000 inhabitants) was very close to the incidence registered in the previous
endemic period that occurred in 2015 [2].
Regardingage, the agegroupsbelow19years oldwere themost affected, presenting ahigher incidence

rate than the older age groups. In the age groups "1-4", "5-9" and "10-19" years, there were respectively
21.23%,31.96%,and26.47%ofcases, representingalmost 80%of the total numberofdenguecases repor-
ted in 2019. This age distribution is similar to that observed in [7], in which the studied population has a
predominance, represented by 75%, aged 8-16 years.
Except for Canada, all countries in the American continent are infested with the mosquito Aedes

aegypti, andLatinAmerica accounts for 60%of all cases registered toWHO [6].Themechanismof recur-
rent dengue epidemics in this area has been largely explained byurbanization. Furthermore, epidemics are
expected to intensify in middle and low-income countries, where the urban population is expected to
double by 2050 [8]. Studies carried out in LatinAmerica have shown that the transmission of the disease
describes a cyclical behavior, varying between high and low incidences during the epidemiologicalweeks
of the year [8].
Epidemic peaks coincidewith rainy seasons, and an important risk factor observed is living ormoving

in areas where cases of the disease are occurring. Similar conditions seem to be related to the data herein
analyzed:peaksof incidence rates aremoreconcentratedaroundweeks27-41corresponding to themonths
July - September,which has ideal conditions for theAedesmosquito reproduction.
Although climatic features, such as rainfall, humidity, or temperature, are relevant as indicators in

dengue transmission, theyhavenot been explored in this paper.Nevertheless, thefindingspresented in this
analysis contribute to improving the understanding of the dengue dynamics in the Dominican Republic.
Concretely, the behavior of the incidence rate showed that there is no single pattern among the 32 districts
suggesting district clustering. More studies with robust designs should be performed to investigate indi-
vidual and environmental factors that could influence the substantial increase of dengue cases in some
regions of theDominicanRepublic.

Acknowledgements:
This work was supported by “Fundação para a Ciência e Tecnologia/MCTES”, through the BioMathematics thematic line of the
“Centro de Investigação e Desenvolvimento em Matemática e Aplicações" (CIDMA), references UIDB/04106/2020 and UIDP/
04106/2020. Adela Iutiswas supported by an “Fundação para aCiência eTecnologia” researchGrantRef:BI-BIOMATH-1-2021.

References:
1. World Health Organization. Dengue: guidelines for diagnosis, treatment, prevention and control. [3rd ed]. Geneva:

World Health Organization; 2009.
2. Servicio Nacional de Salud. Reporte de análisis de dengue en la red pública: Enero – Diciembre 2019, Boletín

especial Circulación, Número 1.
3. Gómez-Dantés, H, Willoquet, JR. Dengue in the Americas: challenges for prevention and control. Cadernos de

Saúde Pública. 2009; 25(Suppl. 1), S19-S31. https://doi.org/10.1590/S0102-311X2009001300003
4. WHO. Dengue vaccine: WHO position paper—September 2018. Wkly Epidemiol Rec 2018; 93: 457–76
5. Rodrigues, H. S., Monteiro, M. T. T., and Torres, D. F. M. (2016) Seasonality effects on dengue: basic reproduction

number, sensitivity analysis and optimal control. Math. Meth. Appl. Sci., 39: 4671– 4679. https://doi.org/10.1002/
mma.3319

6. Organización Panamericana de la Salud / Organización Mundial de la Salud. Actualización Epidemiológica: Dengue.
7 de febrero de 2020, Washington, D.C. OPS/OMS. 2020.

7. Lima O, Cardenas A. Factores de riesgo que predisponen a 59 contraer dengue en los pobladores del
Asentamiento Humano San Francisco de la Red de Salud VI Túpac Amaru, – Perú 2008; Universidad Nacional
Mayor De San Marcos, 2011.

8. Tapia-Conyer R, Betancourt-Cravioto M, Méndez Galván J. Dengue: an escalating public health problem in Latin
America. Pediatr Int Child Health. 2012 May;32(s1):14-7. https://doi.org/10.1179/2046904712Z.00000000046

https://doi.org/10.34624/jshd.v3i1.24685
https://proa.ua.pt/index.php/jshd
https://proa.ua.pt/index.php/jshd
https://doi.org/10.1590/S0102-311X2009001300003
https://doi.org/10.1002/mma.3319
https://doi.org/10.1002/mma.3319
https://doi.org/10.1179/2046904712Z.00000000046

