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Abstract

Using the dengue surveillance program, we prospectively collected data on all the suspected
and confirmed cases of dengue in Barbados from 2006 to 2015. Data were analysed for demo-
graphic, seasonal and temporal dynamics of this disease in this country. The overall mean
annual incidence rate of suspected and confirmed dengue over the study period was 0.49%
(range 0.15%–0.99%) and 0.16% (range 0.05%−0.48%), respectively. There was a significant
correlation between the mean monthly number of confirmed cases, the mean monthly rainfall
and the mean monthly relative humidity percentage. Dengue in this population is predomin-
antly an infection affecting children and young adults. The median age of the patients with
both, suspected and confirmed dengue was 25 years and the highest proportion of cases
was seen in the age group 0–15 years. The annual incidence rates of both the suspected
and the confirmed cases showed an upward trend during the study period and this upward
trend was more pronounced among children.

Introduction

Over the past 15 years, the Americas have seen an unprecedented number of reported dengue
cases with an alarmingly increasing trend [1–5]. Latin America and the Caribbean have
reported the highest incidence of dengue worldwide with over two-thirds of all cases reported
from this region during the 2000–2006 [1, 2]. In 2010 and in 2013, the English-speaking
Caribbean was one of the worst affected regions in the Americas [3, 6, 7]. Dengue is reported
to be hyper-endemic in most of the English-speaking Caribbean, including Barbados, with an
epidemic occurring every 4–5 years during the period 1997 through 2009 [7–9]. All four ser-
otypes of dengue have been circulating in the Caribbean and since 2001, all of the serotypes
have been concurrently isolated in some of the countries, including Barbados [9, 10]. The
long-term patterns of dengue incidence have been studied at numerous endemic sites in south-
east Asia [11, 12]. There are some meta-analyses on the long-term incidence pattern from the
Americas [8, 13–17]. Results from these studies highlight intra-annual (seasonal) and inter-
annual (across multiple years) signatures in the transmission intensity [11–16], as well as shifts
in the age of people with clinically apparent illness [16, 17]. Conclusions from these studies are
mixed, although, in aggregate, they highlight that dengue occurs across a diverse array of con-
ditions and that the key drivers of transmission vary across those different conditions [11–17].
Continued and detailed documentation of these temporal dengue patterns in different
endemic populations is useful for improving our understanding of the dynamics of dengue
epidemics as well as DENV transmission and for testing the link of key variables like rainfall
to components of the virus transmission cycle.

Barbados, one of the English-speaking Caribbean countries, is a commonwealth, independ-
ent nation and has a total population of 285 000 (2016) including 54 599 (22%) under 15 chil-
dren and a population density of 662.8/sq km. The majority (90%) of the population are of
African descent [18]. The Government of Barbados provides free health care to its citizens
through polyclinics, which are the primary care centers and a single tertiary care hospital.
People also use private healthcare facilities by paying out of pocket. Barbados has an Active
Dengue Surveillance System (ADSS) in place since 2000. Under this system, all the cases of
suspected dengue are tested for confirmation and the testing is provided free of charge to
all patients attending both public and private healthcare facilities. There is a central dengue
testing laboratory. Patients with suspected dengue are usually managed at the discretion of
the attending physician along the WHO guidelines and blood samples for dengue confirm-
ation are routinely collected from all suspected cases at the time of presentation or on a follow
up visit around day 5 of illness, in case patients present during day 1 or 2 of their illness.
Taking advantage of the unique health care system in this closed population, we used the
ADSS to study the long-term epidemiologic and the seasonal dynamics of dengue in Barbados.
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Material and methods

Study design and patient selection

This is a prospective population-based study. The study period
extends from 2006 to 2015. Cases of suspected Dengue were pro-
spectively identified from the register at the central dengue labora-
tory. All suspected cases of dengue in adults and children from
both, the private care settings and the public settings of the poly-
clinics and the hospital were included in this study. Cases of den-
gue among visitors to this island were excluded from this study. A
preplanned analysis of relevant epidemiological data on all the
suspected and confirmed cases of dengue and the local meteoro-
logical data were used to describe the dynamics of dengue trans-
mission in this population. Local data were also compared with
the available regional data obtained from the Pan American
Health Organization (PAHO) for similarity and differences, if
any, in the transmission dynamics between Barbados and other
Caribbean countries which share similar climatic conditions.

Patient data

Demographic data such as the age, gender, date of onset of the
illness and timing of the blood collection for dengue testing
were prospectively abstracted from their laboratory requisition
form. Any missing information with respect to the demography,
date of onset or the timing of blood collection for any of the sus-
pected cases were obtained from the patients case notes at the
clinics where the patient was seen.

Laboratory confirmation

As per established protocol at the dengue laboratory, blood
samples collected during the first 4 days of the illness are tested
for the NS1 antigen along with IgM antibodies and blood samples
collected after day 5 of illness are tested for the Dengue IgM anti-
bodies. NS1 antigen testing is done using Platelia™ Dengue NS1
Ag-ELISA (Biorad Laboratories, Marnes-La-Coquette, France).
Dengue IgM antibody-capture ELISAs (Focus Diagnostics,
Cypress, CA, 90630 USA) were used for the IgM detection. The
dengue test results for all the cases of suspected dengue were
actively followed up. In those cases where the blood sample was
negative and the blood sample was taken during the first 4 days
of the illness then the patients’ attending physician was advised
to request a second blood sample from the patient to be taken
during day 5–15 of the illness for retesting.

Local meteorological data

Data on the annual rainfall, humidity and temperature for
Barbados over the study period were obtained from the
Meteorological department, Government of Barbados. Data on
the local serotypes circulation, both the current and the past,
were collected from our central dengue laboratory in Barbados.

Regional data

Additional data on the reported number and incidence of dengue
for the Caribbean were collected from the PAHO website [19].
These data were used to compare the local dengue transmission
pattern with those of the other Caribbean and Latin American
countries with similar climatic conditions.

Case definition and outcome measure

As per the guidelines from the Ministry of Health, dengue is sus-
pected in any person presenting with fever of duration more than
24 h with one or more signs and symptoms of dengue such as
aches and pains, vomiting or nausea, rash, bleeding, abdominal
pain, lethargy or hepatomegaly and where other causes of the
fever are not obvious at the time of first presentation. A confirmed
case of dengue was defined as one that had a positive IgM titer
and/or positive NS1 (non-structural protein 1) antigen. The over-
all mean annual incidence rate was calculated by dividing the total
number of cases over the study period by the population (based
on 2010 census) and expressed as a percentage. The annual inci-
dence rate was calculated by dividing the number of cases for the
year by the population (based on 2010 census) and expressed as a
percentage. The number and the incidence rate of both suspected
and the confirmed dengue detected during this prospective sur-
veillance study were compared with those reported from other
Caribbean countries to the PAHO [19]. The years where the num-
ber of cases of dengue showed a peak were designated as epidemic
years.

Data management and statistical analysis

Data were stored in a specially designed Microsoft® Access data-
base and was analysed using SPSS® statistical software package
version 11. Proportion and 95% confidence interval (CI) were cal-
culated and results were corrected for continuity. Associations
between categorical variables were assessed for statistical signifi-
cance by χ2 test. A P value of ⩽0.05 was considered statistically
significant. All P values were two-tailed.

Ethics approval

Necessary ethical approval for this study was obtained from the
Institutional Review Board on Ethics in Research on human sub-
jects at the University of the West Indies.

Results

Over the 10-year study period there were 13 991 cases of febrile
illnesses where dengue was suspected and a sample was sent for
dengue confirmation. Over the same period, 4344 (31.10%
those tested) cases were confirmed as dengue. Diagnosis of den-
gue was confirmed based on a positive IgM serology in 3840
(88.4%) cases, based on a positive NS1 antigen in 384 (8.8%)
cases and based on both NS1 and IgM positive results in 120
(2.8%) cases. All 13 991 cases had at least one sample tested for
IgM antibody and 3960 (28.3%) cases were positive. NS1 antigen
test was done in 1448 cases and 504 (34.8%) were positive.

The overall mean annual incidence rate of suspected and con-
firmed dengue over the study period was 0.49% (Range 0.15%–
0.99%) and 0.16% (Range 0.05%−0.48%), respectively, compared
with the reported pooled mean annual incidence of confirmed
cases for the Caribbean at 0.058% (P < 0.001), over the same
period. Table 1 shows a comparison of the number and the in-
cidence rate of the suspected and the confirmed dengue reported
in this study with those reported from other countries in the
Caribbean region to the PAHO. In Barbados, the number of
both the suspected and the confirmed dengue peaked during
the years 2007, 2010 and 2013 and were designated as the epi-
demic years. The reported number and the incidence of suspected
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and confirmed dengue reported to the PAHO from the other
countries in the Caribbean also peaked in 2007, 2010 and 2013.
However, the incidence rate of dengue in Barbados during these
epidemic years was significantly higher than those of other
Caribbean countries (P < 0.001). In Barbados, DENV3 was the
only serotype in circulation during 2006–2008. The DENV2
appeared in 2009 when both DENV3 and DENV2 were in circu-
lation. In 2010, DENV 1 was reintroduced along with the intro-
duction of DENV4 and all four serotypes were simultaneously
in circulation. Since 2011 up until the end of 2013, DENV1,
DENV2, DENV4 were simultaneously in circulation. Since 2014
only DENV1 has been in circulation.

The annual number of suspected and confirmed cases along
with the annual rainfall pattern in Barbados is shown in
Figure 1. The annual total rainfall peaked during the years
2008, 2010 and 2013 and coincided with the peak number of
cases in 2010 and 2013. The total annual rainfall troughed in

2009, 2012 and 2015 and coincided with the trough number of
both the suspected and the confirmed cases during 2009 and
2015. However, no significant correlation was seen between the
total annual rainfall and the total annual number of suspected
(P = 0.2049) or confirmed cases (P = 0.4045). Figure 2 shows the
mean monthly climatic data and the mean monthly number of
cases during the 10-year study period. When the mean monthly
climatic data were analysed with a monthly number of cases,
there was a significant correlation between the mean monthly
number of confirmed cases and the mean monthly rainfall
(P = 0.0026) and with the mean monthly relative humidity
(P = 0.0142). No significant correlation was found between the
monthly cumulative number of confirmed cases and the min-
imum or maximum temperature.

The overall age and sex distribution of the suspected and con-
firmed cases are shown in Table 2. The median age of the patients
with both, suspected and confirmed dengue was 25 years with the
highest proportion of cases seen in the age group 0–15 years. The
difference in the proportion of suspected cases (P < 0.0001) and
confirmed cases (P < 0.0001) in each age group category was stat-
istically significant. Females had a significantly higher proportion
of both the suspected (P < 0.0001) and confirmed cases (P <
0.0001) compared with males. The difference in the proportion
of suspected cases that was confirmed dengue in the various
age groups was statistically not significant (P = 0.062). The pro-
portion of suspected cases that were confirmed dengue during
the epidemic years was at 41.53%, whereas the corresponding fig-
ure during the non-epidemic years was at 24.94% and this differ-
ence was statistically significant (two-tailed P = 0.0165).

The mean annual incidence rate of suspected cases among
children (<15 years) and the adults were 0.75% and 0.43%
respectively, and this difference was statistically significant (P =
0.0026). The annual incidence rates of suspected and confirmed
cases among children and adults (overall), among children and
among adult were analysed and they all showed an upward
trend during the 10-year study period. The annual incidence

Table 1. Dengue incidence and serotype circulation in Barbados compared with those reported from other Caribbean countries to Pan American Health
Organization (PAHO) during 2006–2015

Hispanic Caribbean (data from PAHO)
Non-Hispanic Caribbean (data from

PAHO) Barbados

Years

Suspected cases
(Incidence
rate-%)

Confirmed cases
(Incidence
rate-%)

Suspected cases
(Incidence
rate-%)

Confirmed cases
(Incidence
rate-%)

Suspected
cases

(Incidence
rate-%)

Confirmed
cases

(Incidence
Rate-%)

Serotype in
circulation

2006 9186 (0.039) 1187 (0.005) 23 556 (0.299) 4289 (0.054) 419 (0.148) 153 (0.054) 3

2007 20 668 (0.087) 9180 (0.039) 10 987 (0.131) No data 1276 (0.451) 608 (0.215) 3

2008 7717 (0.033) 2779 (0.012) 4681 (0.054) 1736 (0.022) 963 (0.340) 276 (0.097) 3

2009 15 013 (0.063) 7020 (0.030) 19 673 (0.247) 7303 (0.092) 703 (0.248) 140 (0.049) 2, 3

2010 32 817 (0.138) 16 768 (0.071) 99 829 (1.258) 13 190 (0.166) 2000 (0.707) 575 (0.203) 1, 2, 3, 4

2011 7993 (0.034) 2445 (0.010) 19 442 (0.246) 8066 (0.102) 945 (0.334) 221 (0.078) 1, 2, 4

2012 22 542 (0.096) 5652 (0.024) 17 786 (0.224) 5475 (0.069) 1821 (0.643) 492 (0.173) 1, 2, 4

2013 36 252 (0.154) 9637 (0.041) 51 360 (0.647) 16 820 (0.213) 2790 (0.986) 1350 (0.477) 1, 2, 4

2014 17 767 (0.071) No data 16 639 (0.087) 5204 (0.027) 2529 (0.894) 407 (0.144) 1

2015 20 606 (0.080) No data 8676 (0.045) 1918 (0.010) 545 (0.193) 127 (0.045) 1

Note: numbers in bold are those for the epidemic years for Barbados.

Fig. 1. Total annual rainfall and the number of dengue cases in Barbados, 2006–2015.
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rate of suspected cases of dengue is shown in Figure 3. During the
study period, there was an increasing upward trend noted in the
annual incidence rate of suspected dengue among children and
this upward trend was statistically significant (R2 = 0.2424). An
increasingly upward trend in the annual incidence rate of sus-
pected dengue among adults was also noted, however, this was
statistically not significant (R2 = 0.199). During the peak (epi-
demic) years 2007, 2010 and 2013 there was a consistent increase
in the overall (children and adults) annual incidence rate of

suspected dengue and this increase was highly significant (P =
0.0002). During the trough years 2006, 2009, 2011 and 2015
change in the overall annual incidence rate of suspected dengue
was inconsistent and varied within a narrow range (0.15% and
0.33%). The difference in the annual incidence rates of suspected
cases during the trough years was statistically not significant (P =
0.0621). The mean annual incidence rate of confirmed dengue
among children and adults was 0.23% and 0.13%, respectively,
and this difference was statistically significant (P = 0.0022). The
pattern in the annual incidence rate of confirmed dengue in chil-
dren and in adults during the study period and during the epi-
demic and non-epidemic years mirrored the pattern seen for
the suspected cases (Fig. 4).

Discussions

Results from this longitudinal study reveal the dynamics of
dengue epidemiology in Barbados. There are several long-term
studies, mostly from south-east Asia on dengue transmission
that have sought to define the dynamics of dengue epidemiology
[12, 19–21]. However, more studies are required from the
Caribbean to quantify the disease burden in different populations,
explore the impact of DENV serotype-specific transmission on
host-responses and dengue severity and measure the economic
impact of dengue in this population. A long-term dengue trans-
mission study is especially required from the English-speaking
Caribbean, where there is a high intensity of transmission and
paucity of such studies [8, 9, 22]. Findings from this long-term
prospective study provide the epidemiologic data that is import-
ant for describing the dynamics of dengue epidemiology and
for planning control measures [4, 23, 24]. The findings from
this study are especially important in the context of the fact
that Latin America and the Caribbean have been projected to
be the region of the highest dengue transmission in the world
with increasing frequency and intensity of dengue epidemics

Fig. 2. Mean monthly rainfall and mean monthly
number of confirmed dengue cases in Barbados,
2006–2015.

Table 2. Demographic characterisation of the dengue epidemics in Barbados,
2006–2015

Demography

No. of
suspected cases

(% of total
suspected)

No. of
confirmed

cases (%of total
confirmed)

Proportion of
laboratory
confirmation

among suspected
cases (%)

Age group

0–14 3896 (27.85) 1121 (25.81) 28.6

15–29 3631 (25.95) 1119 (25.69) 30.9

30–44 2678 (19.14) 814 (18.73) 30.4

45–59 1890 (13.51) 648 (14.92) 34.3

60–74 861 (6.16) 288 (6.64) 33.5

75–89 396 (2.83%) 125 (2.89) 31.7

90–104 64 (0.46) 24 (0.54) 36.6

Not specified 574 (4.1) 208 (4.78) 36.1

Gender

Female 7491 (53.55) 2367 (53.47) 39.63

Male 6362 (45.47) 1945 (45.64) 38.27

Not specified 138 (0.98) 32 (0.89) 30.93
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over the past decade based on data that is limited in terms of
quality, completeness and coverage [1, 3, 6, 25].

Dengue in Barbados occurs throughout the year with cases
occurring each month in every year throughout the study period.
Epidemics of dengue were seen in 2007, 2010 and 2013, all these 3
years also witnessed a pan-Caribbean epidemic (Table 1) and the
years 2010 and 2013 witnessed a Pan-American epidemic [6]. The
inter-epidemic period of 3 years seen in this country is shorter
than the 3–5 years seen in our previous report over the period
2000–2009 [8]. Similar observations of shorter inter-epidemic
durations have been made in some other recent studies from
the Americas [26, 27]. The mean annual incidence of suspected
dengue over the study period in this population was 0.49%
(Range 0.14%−0.99%). This was significantly higher than the
reported pooled mean annual incidence of suspected cases for
the Americas (Latin America and the Caribbean countries) at
0.072%, over the same period [3]. It is noteworthy that
although the Hispanic and Non-Hispanic (English-French-
Dutch-speaking) Caribbean have geographic proximity and
share similar climatic conditions [14, 28], Barbados in particular
and rest of the non-Hispanic Caribbean, in general, have con-
sistently recorded a significantly higher incidence rate of dengue
during the epidemic years as compared with the Hispanic
Caribbean [6]. More movement of people among the different
English-speaking Caribbean countries with greater potential for
different serotypes introduction and reintroduction could be a
factor in the higher incidence of dengue in these countries [29].
This is further supported by the fact that the circulating serotypes
in the neighboring English-speaking Caribbean are similar to
those circulations in Barbados [9]. Higher population density in
Barbados compared with the other Caribbean countries may

also facilitate greater transmission of dengue in this population.
Lastly, this higher incidence rate of dengue in Barbados, as seen
in this study, compared with the number of cases reported to
the PAHO from Barbados and other Caribbean countries may
partly be due to the underreporting. Most of the Caribbean and
Latin American countries use national passive surveillance for
reporting dengue to the PAHO and under-reporting is a well-
recognised problem in this system. Several studies from the
Latin Americas have shown that the number of dengue reported
to the PAHO are several folds lower than the actual number of
cases [30, 31].

The annual incidence rate of dengue in Barbados, at least for
some of the years during the study, was also higher than that
reported from some other hyper-endemic countries in the
Americas [26, 27]. For the year 2010, Brazil reported an annual
incidence rate of 0.5% and Columbia reported an incidence rate
of 0.6% as compared with our own rate of 0.71% [26, 27]. A
higher number of cases were seen in Barbados, as compared
with both, the Americas as a whole and the English-speaking
Caribbean, during all of the epidemic years [6]. Whether the
higher transmission of dengue, in general, over the study period
in this country, is due to the variation in the rainfall pattern in
the region, the intensity of vector control measures or due to
the higher population density of Barbados, needs further study.

During 2014 and 2015, the pattern of dengue occurrence in
Barbados and other English/Dutch/French-speaking Caribbean
have reported a lower number and incidence rate of dengue com-
pared with the Americas as a whole [6]. The intensity of DENV
transmission through the years – with the circulation of several
serotypes, as shown in this study – may have led to the decrease
in the number of cases. This decline may also be due to better

Fig. 3. Incidence rate of suspected dengue in children and
adults, Barbados, 2006–2015.
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fogging and vector control measures after the massive 2013 epi-
demics. These dynamics of dengue transmission was further com-
plicated by the introduction and subsequent epidemics of
chikungunya in this population during the 2014 and 2015 and
its possible effects on dengue transmission given that they both
share the same vector [32].

A closer look at the data for the Caribbean region reveals pro-
gressively higher peaks and troughs in the number and incidence
of dengue over the study years. However, in Barbados and other
English-speaking Caribbean, although the peaks have had a pro-
gressive rise, the troughs have not shown a similar rise, during the
study period (Table 1). This lack of carrying forward of high-
intensity viral transmission of the epidemic into the following
years may be due to the intense fogging and other mosquito con-
trol measures triggered during the epidemic and continued for
several months thereafter. This can be described as a ‘need
based mosquito control program’.

Although a higher number of dengue cases were seen during
the years with more rainfall, compared with the years with less
rainfall (Fig. 1), no significant correlation between the mean
annual rainfall and number of cases was seen over the study per-
iod. Analysis of monthly cases and weather patterns showed that
dengue cases consistently peaked during the rainy months of the
year during all of the study years. There was a significant correl-
ation between the mean monthly number of cases and the mean
monthly rainfall as well as the relative humidity (Fig. 2). These
findings support the facts that the rainfall distribution and density,

and its interplay with other weather conditions such as tempera-
ture and humidity are important for vector density and dengue
transmission than simply the amount of rainfall [13, 14]. The
dengue occurrence and weather patterns suggest a complex rela-
tionship rather than a simple one, as also reported in some
other more elaborate studies on dengue and climatic factors
[13, 14]. It is likely that the distribution pattern of the rainfall
and its interplay with temperature and other weather variables
plays an important role in the vector breeding and dengue trans-
mission. In recent studies from Puerto Rico (Spanish-speaking
Caribbean) and Guadeloupe from this region, it was shown that
the occurence of dengue cases were significantly associated with
multiple weather variables [14, 28].

Dengue in this population is predominantly a childhood infec-
tion with the highest proportion of cases seen in the age group 0–
15 years. Another population-based longitudinal study of dengue,
both in children and adults from Philippines, which is also hyper-
endemic for dengue, has also reported the highest proportion of
cases in the age group 0–15 years [19]. However, a similar age dis-
tribution pattern has been reported in a systematic literature
review of retrospective studies from some other countries in the
Latin America [26, 27, 33]. The median age of the patients with
confirmed dengue in this population has decreased from 27
years in a previous study of dengue during the 2000–2009 from
this country, to 25 years in the present study [8]. A similar shift
in the age of dengue has been seen in some other long-term stud-
ies from the Americas [27, 34]. In south-east Asian countries,

Fig. 4. Incidence rate of confirmed dengue in children
and adults, Barbados, 2006–2015.
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where all the serotypes (DENV-1–4) are circulating, DF is typic-
ally acknowledged to be a disease of early childhood [34]. This is
expected to happen when there is a long lasting transmission of
the viruses in one setting; adults have been infected with all
four serotypes and this trend pushes infection towards adolescents
and children. When dengue is introduced into a naive population,
it predominantly affects the adults [35, 36]. Infection with any one
dengue serotype confers lifelong immunity to that serotype and
repeated exposure with different serotype over time results in
decreasing pool of susceptible adults. Studies from south-east
Asia have shown a similar shift in the affected age group pattern
[19, 37]. A previous sero-epidemiologic study in this population
and another study from the region showing a high dengue sero-
prevalence by early adulthood explains the age distribution of
symptomatic dengue in this population [22, 38, 39].

Another notable observation in this study was that of a signifi-
cantly higher proportion of both the suspected and the confirmed
cases of dengue among females which is unlike the high male to
female ratios reported in studies from south-east Asia [40, 41]. A
male to female ratio similar to ours has been observed in other
countries from the Americas [1, 38]. Aedes aegypti mosquitoes
are mostly indoor in their habitat. Culturally, in this population,
as in many others, females are more likely to be indoor thereby
increasing their chance of mosquito bites and risk of dengue.
However, the sex distribution observed in a surveillance study
may be reflective of the demography of this country with a higher
proportion of females (51.9%) in the general population [18].

The overall trend in the annual incidence rate of both sus-
pected and the confirmed dengue in this country over the
10-year study period has been upward. The highest incidence
rate of 0.48% and 1.0% for the confirmed and suspected dengue
respectively was noted during the worst epidemic in 2013. Of
note, the incidence rates of both the suspected and confirmed
cases of dengue have progressively peaked at higher levels during
the epidemic years. Despite the yearly variations and cyclical epi-
demics, trend analysis of the incidence of dengue in the period
2006–2015 showed an overall increase in incidence over time
that was statistically significant. A similar trend has been observed
in reports from some other countries in the Americas [26, 27, 35].
Increasing incidence rate was more pronounced and significant
among children as compared with adults where a similar increase
in incidence was noted but it was statistically not significant. This
finding was observed in the absence of any dramatic change in the
climatic variables during the study period. As explained earlier,
this disproportionate increase in incidence rate among children
with shifting of the median age of dengue to younger age is
expected from the long-standing transmission in this setting.

The major limitation of this study is that not all persons who
have dengue symptoms always see a doctor. Persons with dengue
without febrile illness or other symptoms would have been missed
in this study. Also, younger children who may present with either
nonspecific febrile illness or atypical features such as gastrointes-
tinal symptoms can be diagnosed with other viral syndromes and
dengue may not have been suspected. Therefore, the incidence
rate of symptomatic confirmed dengue in this study may have
been underestimated. Another important limitation is that inad-
equate data were available on other circulating viruses with clin-
ical presentations similar to dengue especially, Chikungunya
and Zika. Febrile patients may be infected by other viruses than
dengue; the use of reported cases in a setting where other arbo-
viruses circulate may over-represent the incidence rate of sus-
pected dengue.

In conclusion, there is a high transmission rate of dengue in
this country and it is higher than those reported from the
Hispanic Caribbean countries. A shorter inter-epidemic period
was seen in recent years. There was an inconsistent relationship
between the annual rainfall and the dengue occurrence, however,
a more consistent relationship was observed between mean
monthly rainfall as well as mean monthly humidity percentage
and dengue occurrence. These facts point to a complex relation-
ship with weather conditions especially rainfall and humidity
and dengue transmission. The most important finding from this
study was that the highest incidence of dengue was seen among
children. As compared with an earlier reporting period there is
a shift in the dengue occurrence to the lower age group.
Overall, there was an increasing trend in the incidence of dengue
in this population. This increasing trend was more pronounced in
the incidence rate among children as compared with the adults.
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