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Abstract There are a number of possible links
between airborne pollen and respiratory disease that
remain underappreciated by both the scientific com-
munity and health care providers within the Latin
American and Caribbean region. A few regional
studies have assimilated some preliminary informa-
tion on this association, and most recently research on
interactions between airborne pollen and pediatric
asthma on the Caribbean island of Trinidad has
shown critical areas that require further investigation.
Pollen samples were collected over a 2-year period
using a Burkard 7 Day Recording Volumetric Spore
Sampler. Corresponding pediatric asthma data were
recorded at a nearby medical hospital. Results
indicated that the wet season showed higher pollen
concentrations (82 pollen per cubic meter/day) than
the dry season (53 pollen per cubic meter/day), and
several pollen taxa were observed. An association
between airborne pollen concentrations and pediatric
asthma emergency room visits was suggested incor-
porating a threshold and lag period.
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1 Introduction

Associations between allergenic airborne pollen and
cases of hay fever and asthma have been demon-
strated by several studies worldwide, which have
reported that these associations are linked to the
presence of airborne pollen from several species of
weeds, grasses, trees, and field crops found within the
breathable atmosphere (Murray et al. 2006; Taylor
et al. 2007; D’ Amato et al. 2007). Harley et al. (2009)
reported on the specific effect of pollen on the
incidence of allergic disease in children and noted
that children born in the high pollen season have
three times the odds of developing wheezing, which
is often an early sign of asthma, by age two.
Though work exists in examining airborne pollen
and its association with respiratory disease, greater
investigation is needed in the tropical region given
the increasing incidence of pediatric asthma and the
paucity of information in this area. Howitt et al.
(1998) noted that there was a 17-fold increase in the
prevalence of asthma in Barbados from 1973 to 1996,
with acute asthma attacks accounting for 22.3% of
Queen Elizabeth Hospital emergency room visits in
1999. From a Latin American and Caribbean per-
spective, a few studies to identify airborne pollen and
expand the sparse data available to allergists in this
region have been undertaken in the countries of
Columbia, as well as Venezuela, which is situated
close to the Caribbean island of Trinidad and Tobago
(Hurtado et al. 1989; Hurtado and Alson 1990).
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Hurtado and Riegler-Goihman (1984) noted that the
diagnosis and treatment of many allergic respiratory
conditions in Caracas, Venezuela, was based on skin
and laboratory tests from temperate countries, which
reflects the lack of information on airborne pollen not
only in Venezuela but in the rest of tropical America.
Despite this, the limited regional work in this area has
distinguished several pollen taxa including species of
(Trees) Pinus, Acacia, Cecropia, Prosopis, (Grasses)
Gramineae; and (Weeds) Mimosa, Compositae, Che-
nopodium, Ambrosioides and Miconia (Hurtado and
Riegler-Goihman 1984; Hurtado et al. 1989; Hurtado
and Alson 1990).

To date, there have been no studies specifically on
the associations between airborne pollen and asthma
within the Caribbean. This is also the situation on the
Caribbean island of Trinidad and Tobago, where
there is a deficiency of documented information
about airborne pollen, local or exotic for the country,
including information on the specific types of pollen,
and their relative abundance. In addition, there is
inadequate information on local flowering patterns in
relation to pollen dispersal. The research conducted
attempted to investigate the interactions of airborne
pollen in Trinidad and pediatric asthma emergency
room visits, as well as gather some preliminary
information on local pollen.

2 Materials and methods

Over the period March 2006—November 2007, pollen
grains were recorded by means of a Burkard 7 Day
Recording Volumetric Spore Sampler (Burkard Man-
ufacturing Co.) with a air flow rate of 10 l/min
located on a rooftop at 60 m above ground level at
the University of the West Indies Campus, St.
Augustine campus, in the north of the island of
Trinidad. The daily quantities of pollen were
expressed as pollen grains per cubic meter of air
per day. Pediatric asthma emergency room visits for
the same period as the pollen sampling period were
examined using the emergency room visits data from
the Accident and Emergency Unit of a hospital in
north Trinidad approximately 2 km away from the
University. Permission for use of this data was
obtained by the Ethics Committee of the Medical
Sciences Faculty, the University of the West Indies,
St. Augustine. The population studied consisted of
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children aged 0-15 years presenting with clinical
evidence and doctor’s diagnosis of mild, moderate or
acute asthmatic attacks, or acute bronchospasms. The
geographic range of the population consisted of the
entire island of Trinidad which is approximately
5128 km®. The data collected on the pollen and
pediatric asthma admission parameters were a com-
ponent of a broader research objective within this
same research area which examined the hypothesis
that the number of cases of pediatric asthma emer-
gency room visits in Trinidad is some function of the
magnitude of pollen counts, particulate matter 10
microns in diameter or less in Sahara Dust, and
selected meteorological parameters.

3 Results and discussion

According to Gowrie (2010) for the entire sample
period, the wet season (July-December) showed
higher pollen concentrations than the dry season
(January—June), with the exception of March 2007,
which was a month of high pollen concentration
during the dry season. In the dry season, a mean
pollen concentration of 53 pollen grains per cubic
meter/day was observed. T tests of airborne pollen
separated by season showed that the means between
seasons were significantly different (P < 0.05), and
hence it was shown that seasonality had an effect on
airborne pollen. This is consistent with Blades et al.
(2001) who noted that in the Caribbean Island of
Barbados pollen concentrations peak in the latter half
of the year, in particular September to October; and
work in Venezuela which found peaks in pollen in
November (Hurtado and Riegles-Goihman 1984).
For pediatric asthma emergency room visits, there
was evidence that this was influenced by month. The
highest admittance was recorded in the months of
October and November, and peaks in admittance
were also observed between January—May and in
September—-November. The number of pediatric
asthma emergency room visits in the months of
highest admittance in the wet season exceeded the
number of pediatric asthma admissions in the months
of highest admittance in the dry season. Comparison
between airborne pollen concentration and pediatric
asthma emergency room visits suggested that during
certain periods of high admissions there was either an
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immediate or lagged spike in airborne pollen
concentration.

T tests of airborne pollen separated by season
showed that the means between seasons were signif-
icantly different (P < 0.05), and hence it was shown
that seasonality had an effect on airborne pollen. For
pediatric asthma emergency room visits, upon analysis
of the entire data set, a very low positive correlation
with airborne pollen was observed (r < 0.01;
P < 0.001). The low correlation may have been due
to asthma incidence being influenced by a variety of
factors and as such a linear correlation may not
accurately depict this association. Figure 1 shows a
time series by day of effect of airborne pollen
concentrations on pediatric asthma emergency room
visits using the statistical programme SYSTAT Ver-
sion 12.0.

During the sample period at the St. Augustine
Campus, Trinidad, several distinctive shapes of
pollen were observed, and preliminary identification
shows that these belong to the families Pinea,
Poacaeae, Asteraceae, Fabaceae, Leguminosae, and
Urticaceae (Colinvaux et al. 1999; Jelks 2004). Most
notably, Cecropia, belonging to the Urticaceae fam-
ily, was observed throughout the entire sample period
and increased during the months recorded as high in
pollen concentration. In addition, the months of high
pollen concentration also showed increased pediatric
asthma emergency room visits. Cecropia are fast
growing pioneer trees unique to the neotropics and
occur within a large altitude range. The prevalence of
Cecropia pollen, a suspected allergen, in the atmo-
sphere is consistent with previous work in Caracas

Venezuela, which noted that Cecropia pollen was the
most abundant grain throughout the sample year, and
the numbers of pollen grains recorded were well
above those deemed necessary for human sensitiza-
tion to aeroallergens (Hurtado and Alson 1995).
Further investigation into the relationship between
Cecropia and pediatric asthma is needed to more
comprehensively understand the effect of Cecropia
on pediatric asthma incidence.

Analysis of the raw data and the use of graphical
tools also revealed that on days in which pediatric
asthma admittance exceeded 10 or more, pollen was
always at a concentration of 30 pollen grains/cubic
meter/day or more, in the preceding 0—10 days, which
suggests that pollen may play a role as an asthmatic
irritant and that there may be both a threshold and a lag
period to be considered. A chi-squared test confirmed
that these results were statistically significant
(72 =5.5, P =0.019). This finding suggests that
sensitivity of patients to the aeroallergens may vary
among patients. The existence of a pollen threshold is
supported by Rapiejko et al. (2007) who reported that
first symptoms in patients allergic to grass were visible
during grass pollen exposure to the concentration of 20
pollen grains in 1 cubic meter of air. The existence of a
variable lag period and threshold also supports the fact
that pediatric asthma occurrence is influenced by many
factors, such as environmental pollution, dust, mete-
orological factors, genetic predisposition, and in house
effects such as dust mites in carpets and molds
(D’Amato et al. 2000). It may be that the complex
interaction of these factors and in certain concentra-
tions influence increased asthma incidence.
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Though the information collected suggested a
possible association between pediatric asthma emer-
gency room visits and airborne pollen and was useful
in influencing a proposed model of pollen and other
influencing factors using multivariate analysis within
the wider research objective, it is to be noted that it is
difficult for any model for asthma incidence predic-
tion to fully incorporate all the influencing predictors.
Any model proposed therefore can only focus on
selected predictors.

Considering the information collected, it is clear
that within the Caribbean Region, including Trinidad
and Tobago, all efforts should continue to investigate
local pollen in a more in-depth manner, in particular
the association between airborne pollen and pediatric
asthma emergency room visits. Understanding the
association between these two parameters is essential
in the effective management of pediatric asthma
which is particularly important in small island states
with limited resources. There is also need for more
focused research on the existence of threshold levels
of pollen allergens that may induce pediatric asth-
matic symptoms. Useful tools to assist in this
research area in the Caribbean region would be
comprehensive pollen surveys including but not
limited to airborne pollen, and the subsequent
development of pollen atlases of local pollen.

Additionally given the ongoing issue of climate
change, local research is needed to determine whether
the variation in temperature and weather patterns
associated with climate change may possibly alter the
flowering and fruiting season of plants, including those
that produce airborne pollen which may be possible
aeroallergens. This would directly affect the incidence
and frequency of respiratory diseases in this region.
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