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Abstract: Gastrointestinal infections impose a great and often silent burden of morbidity and
mortality on poor populations in developing countries. The Dominican Republic (DR) is a nation
on the island of Hispaniola in the Caribbean Sea. Verén is located in La Alta Gracia province in
the southeastern corner of the DR. Dominican and Haitian migrant workers come to Verén to
work in Punta Cana, a tourist resort area. Few definitive or comprehensive studies of the preva-
lence of gastrointestinal parasitic infections have been published in the DR. Historically, most
of the definitive studies of water-borne or soil-transmitted parasites in the DR were published
more than 30 years ago. Presently, there is a high prevalence of gastrointestinal parasitic infec-
tions throughout the poorest areas of the DR and Haiti. In this study we report the prevalence
of gastrointestinal protozoan and helminth parasites from children recruited from the Clinica
Rural de Verdn during 2008 through 2011. Each participant was asked to provide a fecal sample
which was promptly examined microscopically for protozoan and helminth parasites using the
Centers for Disease Control and Prevention (CDC) fecal flotation technique to concentrate
and isolate helminth ova and protozoan cysts. Of the 128 fecal samples examined, 127 were
positive for one or more parasites. The age of the infected children ranged from 2—15 years; 61
were males and 66 were females. The only uninfected child was a 9 year old female. Percent
infection rates were 43.8% for Ascaris lumbricoides, 8.5% for Enterobius vermicularis, 21.1%
for Entamoeba histolytica, and 22.7% for Giardia duodenalis. Of the children examined, 7.8%
had double infections. Any plan of action to reduce gastrointestinal parasites in children will
require a determined effort between international, national, and local health authorities com-
bined with improved education of schools, child care providers, food handlers, and agricultural
workers. A special effort must be made to reach out to both documented and undocumented
immigrants working or living in the area and to pre-school aged children or those who are not
part of the public education system. Lastly, it is important to address the microbial water quality
and food preparation, especially during the weaning transition to solid foods and throughout
childhood.

Keywords: Ascaris lumbricoides, Entamoeba histolytica, Enterobius vermicularis, gastroin-

testinal, Giardia duodenalis, parasite

Introduction

Gastrointestinal infections impose a great and often silent burden of morbidity and mor-
tality on poor populations in developing countries.! Soil-transmitted helminths (STH)
are among the most prevalent pathogenic organisms on the planet. It is estimated that
almost one sixth of the global population is infected with STH; the highest rates among
school-aged children who are frequently infected with two or more species simulta-
neously."? In addition, in the developing world, microbial contamination of drinking
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water results in parasitic disease transmission; water and
food-borne parasitic protozoa include Entamoeba histolytica
(E. histolytica) and Giardia duodenalis (G. duodenalis).?
Eggs of Ascaris lumbricoides (A. lumbricoides) are found in
soil and drinking water contaminated by human feces, and
in foods contaminated with embryonated eggs.? There are
approximately 60,000 deaths per year, mainly in children, in
the developing world due to STH infection, a large percentage
of which is caused by 4. lumbricoides.**

The Dominican Republic (DR) is a nation on the island
of Hispaniola, part of the Greater Antilles Archipelago in the
Caribbean Sea. The western third of the island is occupied by
the nation of Haiti, making Hispaniola one of two Caribbean
islands that is shared by two countries. The DR is the second
largest Caribbean nation with 48,445 square kilometers with
an estimated 10 million people, one million of whom live
in the capital city of Santo Domingo. The official language
is Spanish.>® The Verdén municipality is located in La Alta
Gracia province in the southeastern corner of the DR. The
population of Verdn is estimated at 8,000 and is made up of
mostly migrant families with the average length of residence
being 6 years.” Many immigrants come to Verdn to work
in highway development in construction, and in support
of the tourist industry centered in resorts scattered along
the coastline of Punta Cana. Punta Cana, part of the Punta
Cana-Bavaro-Veron-Macao municipal district, is known
for its beaches which face both the Caribbean Sea and
the Atlantic Ocean. Punta Cana has been a popular tourist
destination since the 1970s. Migrants come to Punta Cana
from many provinces of the DR including Santo Domingo
(14%), Sebo (12%), La Alta Gracia (9%), Barahona (8%),
and La Romana (8%). There is a large number of unregis-
tered Haitian immigrants who make up an unknown portion
of the migrant population of this region.'” The majority of
inhabitants in this area are uninsured and without access to
health care. Most rural homes consist of two to three rooms,
housing six or more people, many of whom are infected with
a variety of parasitic diseases.’

For reasons unknown to the authors, few definitive or
comprehensive studies of the prevalence of gastrointestinal
parasitic infections in the DR have been published. There
has been a scattering of published reports involving groups
of tourists who have returned to their country of origin
(eg, Spain, USA) who reported parasitic infections fol-
lowing a stay in the DR.!"2 One of the few comprehensive
reports was published in 2011 by the Pan American Health
Organization (PAHO) on the prevalence and intensity of STH
in Latin American and Caribbean countries.!* This report was

constructed from data collected between 2000 and 2010;
PAHO reported an absence of any major published study on
STH for the DR. This is in great contrast to Haiti for which
PAHO reported several definitive published studies on STH,
even though Haiti and the DR share the same island."® In
October 2009, PAHO approved resolution CD49.R19 stat-
ing the commitment of PAHO’s member states to eliminate
or reduce neglected diseases, including STH, to levels that
would no longer be considered a public health problem by
the year 2015.%'*15 This published study reported PLoS
neglected tropical diseases for STH, which included a total
of 236 publications and research articles from 1995 to 2009
in primary scientific journals. These were analyzed for Latin
American and Caribbean nations; none of which contained
publications reporting data from the DR.! PAHO concluded
that there was an overall deficiency of definitive reports
published for the DR.!

Historically, most of the definitive studies of surveys of
water-borne or soil-transmitted parasites in the DR were
published more than 30-50 years ago. For example, a survey
published by Mackie et al in 1951' on the prevalence of
gastrointestinal parasitic infections, was conducted among
labor populations of two sugarcane plantations in the DR
during the summer of 1949 and the winter of 1950; both
plantations were several kilometers inland from the coast.
Fecal specimens were examined promptly for helminth eggs
and protozoan cysts following delivery of samples to their
laboratory. Mackie reported E. histolytica from 390 individu-
als (32.4%), G. duodenalis from 56 (4.9%), A. lumbricoides
from 229 individuals (20.1%) and Enterobius vermicularis
(E. vermicularis) from only two of the 1,039 adults sampled.'®
In a more qualitative study by Collins and Edwards (1981),
they reported sampling feces for the presence of parasites in a
population of 453 individuals from rural areas of the DR and
found A. lumbricoides, G. duodenalis, and E. histolytica."
They concluded that parasitism was considered a com-
mon condition in rural populations in the DR and that
A. lumbricoides was one of the more frequently encountered
helminths. E. vermicularis was the most common helminth
reported in children less than 10 years old and in older adult
patients. Collins and Edwards also reported a low prevalence
of protozoan infections."”

Presently, there is a high prevalence of intestinal
parasitic infections throughout the poorest areas of the DR
and Haiti.>'3!° Inhabitants of the DR are infected with a
number of gastrointestinal parasites including: nematodes
(A. lumbricoides, E. vermicularis, Necator americanus, Tri-
churis trichiura); cestodes (Taenia saginata, Taenia solium);
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and protozoa (E. histolytica, G. duodenalis). These parasites
cause a wide range of gastrointestinal symptoms from mild
to severe and are often associated with diarrhea. In the DR,
acute diarrhea is one of the top five reasons given for medical
consultation. Poor water sanitation is a main cause of endemic
disease in the DR. The estimated burden of ascariasis in the
DR surpasses 456,000 cases per year.’ Children are particu-
larly affected by A. lumbricoides.® At the global level it is
estimated that all intestinal parasitic infections affect more
than one third of the world’s population with the highest rates
of infection in school-age children.!* Growth stunting usu-
ally occurs between 6 months and 2 years of age.'*!* PAHO
estimated that less than 46% of individuals living in rural
areas of the DR have access to clean drinking water and only
16% of the entire population has sanitary sewage disposal
services. The World Health Organization (WHO) reports 1.8
million deaths annually from diarrheal diseases, with 88%
attributed to inadequate sanitation, poor hygiene, and unsafe
water supplies; 95% of deaths were in children less than
5 years old.!3?!22

Beginning in 2006 and through to the present, the Edward
Via Virginia College of Osteopathic Medicine (VCOM),
established a collaboration with the DR Ministry of Public
Health, or la Sociedad Espariola de Salud Publica y Admini-
stacion Sanitaria, and the Punta Cana Foundation, to establish
an outpatient medical care clinic and laboratory in Veron, La
Clinica Rural de Veron, to develop a program to provide care
for the medically underserved in the surrounding areas. This
rural clinic has become a functional medical facility in the
community, providing health care services. On an average
day 60 to 90 patients are evaluated and treated. This study
reports the gastrointestinal parasites recovered from children
brought to the clinic for a variety of reasons. The objective
of this study was to determine the prevalence of human
gastrointestinal parasites in children aged 2—15 years, who
presented to the Clinica Rural de Veron.

Materials and methods

In this study we report the data collected during 2008 through
2011. Participants from Verdn and the rural surrounding areas
were recruited from the Clinica Rural de Veron. Informed
consent was obtained from all participants including the
parents or legal guardians of minors. In addition, when
appropriate, all minors signed an assent form. This project
was reviewed by the VCOM Institutional Review Board
prior to the collection of any data. Each participant was
asked to provide a fecal sample which was promptly exam-
ined microscopically for protozoan and helminth parasites.

In addition, a fecal flotation technique was used to concen-
trate and isolate helminths, helminth ova, and protozoan
cysts according to the protocol established by the CDC and
the percentage infection rates determined.”

Results

Of the 128 fecal samples examined for gastrointestinal
parasites, 127 were positive for one or more parasite
species (Figure 1). The age of the children examined
ranged from 2-15 years; 61 were males and 66 were
females (Figure 2). The only uninfected child was a
9 year old female. Percentage infection rates were 43.8%
for A. lumbricoides (Figure 3), 27 males and 29 females;
8.5% for E. vermicularis (Figure 4), eight males and seven
females; 21.1% for E. histolytica (Figure 5), 12 males and
15 females; and 22.7% for G. duodenalis (Figure 6), 14 males
and 15 females. Of the children examined, 7.8% had double
infections, four females and six males. Of the four females,
three had both A. lumbricoides and E. vermicularis and one
had 4. lumbricoides and E. histolytica; and of the six males,
five had 4. lumbricoides and E. vermicularis and one had
E. vermicularis and G. duodenalis. These data are summarized
in Figures 1 and 2.

Discussion

Poverty and parasitic infections in the DR

It is interesting to note that 127 of the 128 children examined
in this study were positive for one or more gastrointestinal
parasite. Children were usually brought to the Clinica Rural
de Veron with a health problem, most commonly upper
respiratory, but not necessarily for parasitic related symptoms
(Figure 7). The high prevalence of infection reported in this
study demonstrates the potential burden of parasitic infec-
tions in children in this area of the DR. Hookworm, Trichuris
trichiura and Hymenolepis diminuta were not reported in
our study, although these parasites have been reported in
children in the DR by other investigators.>!>1%1720 A possible
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Figure | Frequency of gastrointestinal parasites identified in children aged 2—12 years
from Verén, Dominican Republic.
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Figure 2 Percentage of children aged 2—12 years from Verén, Dominican Republic
infected with each gastrointestinal parasite.

explanation is that our study sample consisted of both healthy
and sick children, and not always with gastrointestinal
complaints. Furthermore, this study was not conducted on
children in their rural home environment.

Historically, there is a degree of cyclic closeness between
poverty and parasitic diseases on the island of Hispaniola,
beginning when slaves were brought to the island from Africa
between 1492 and 1870.>** Presently, the health of young
children and pregnant women in the DR is impacted directly
by acute and chronic parasitic infections.? There is a distinct
economic dichotomy existing in the DR made up of tourists
who vacation at the resorts of Punta Cana and those who live
in the hidden underbelly of poverty in the surrounding areas. It
is here where parasitic protozoa and helminths disproportion-
ately affect the most disadvantaged, often trapping vulnerable
individuals in a cycle of poverty and disease.>*” The health
consequences of parasitic infections in this area also impact
tourists who visit and subsequently become infected.!! But the
more devastating impact in the DR is found where parasitic
diseases slow the mental and physical growth of children, com-
plicate pregnancies and birth outcomes, and have long term
effects on educational achievement and economic activity.”
Parts of Veron fit the classic definition of a shantytown, an area

Figure 4 Stained cyst stage of Entamoeba histolytica from a fecal sample.

Figure 5 Egg of Enterobius vermicularis recovered from a fecal sample.

Figure 3 Trophozoite and cyst stages of Giardia duodenadlis in a stained fecal smear.

Figure 6 Egg of Ascaris lumbricoides recovered from a fecal sample.
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Figure 7 Pregnant mother from Verén with her child who is waiting to be vaccinated
against polio.

located at the periphery of the city where low-cost dwellings,
contaminated water sources, and open pit public toilets are
common.?® Often families in these areas do not have enough
food for the entire family and every family member must work.
Early marriages, large families, and single mothers contribute
to the cycle of poverty which often continues generation after
generation. Without fundamental services such as clean water
and proper sanitation, communicable diseases continue to have
a significant presence in the DR, resulting in morbidity and
mortality among children.?3° In the 2011 PAHO report, it was
estimated that the death of 30% of infants less than 1 year of
age (38% in ages 1-4 and 26% in ages 5—14) can be attributed
to communicable diseases.'!* Communicable diseases present-
ing as diarrhea and respiratory symptoms account for 61% of
all mortality in children in the DR.!1*%

Parasitic infections in the
indigenous and the migrant

populations

Parasitic infections in the DR are widespread resulting from
factors that include immigration, cultural beliefs, lack of
education, and contaminated food and water sources. Veron’s

population consists of many Haitian immigrants. While the
exact number of Haitian immigrants in Verdn is unknown, the
literacy rate for Haiti was only 48.7% while the literacy rate
for the DR in 2011 was 90.1% according to Index Mundi.”®
Haitians in Verdn lowers the total literacy rate for the area; fur-
thermore, many Haitian immigrants speak only Creole. There-
fore, the development of any educational program for parasite
prevention would be considerably hindered by illiteracy and
language barriers.>! The lack of education in some groups in
Ver6n is another factor contributing to the lack of control of
parasitic infections. Primary education in the DR is provided
free for all children from the ages 7 to 14, and although atten-
dance is compulsory, attendance is rarely enforced, especially
in the rural areas.”®*> Many immigrants and local inhabitants
work as child care providers, food handlers, and agricultural
workers, which positions them in a role that may contribute
to the transmission of parasitic diseases.’>**

The lack of access to clean water contributes to propaga-
tion of disease. In a 2014 study that examined relationships
between microbial drinking water quality and the drinking
water sources in the Porto Plato region of the DR, it was found
that 47% of “improved drinking water sources” were of high
to very high risk-water-quality and therefore unsafe to drink.”!
The study concluded that just because water quality has been
deemed “improved” it may still be at high risk for microbial
contamination.?! Over the past 20 years the percentage of the
population in the DR with access to improved water sources
has decreased slightly from 89% in 1990 to 82% in 2011.2!%
However, this value would likely be greatly reduced due to
the microbial contamination of so-called “improved water
sources”.?! According to the WHO/United Nations Children
Fund Joint Monitoring Programme for Water Supply and
Sanitation (2012), an “improved drinking water source” is
defined as any piped water inside the dwelling or outside in a
family plot or yard, any public taps or stand pipes, tube wells
or boreholes, protected dug wells, protected springs, or rain-
water collection areas. This definition, although identifying
improved water sources, fails to account for microbial water
quality and therefore over-estimates the population with
“access to safe drinking water”.***" In a study by McLennan
(2000), 582 caregivers of children who were less than 5 years
of age were systematically sampled from four neighborhoods
in a poor peri-urban community of Santo Domingo. McLen-
nan reported that 55% of caregivers did not boil drinking
water for children, 38% did not always wash the children’s
hands prior to meals, 87% of children did not always wear
shoes outside their house, and 54% were breastfed for less
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than 1 year;** all these being important factors contributing
to parasite transmission.

Contaminated weaning foods account for a substantial
portion of parasite-induced diarrheal diseases among infants
and young children.* Nutritional deficiency disease such as
protein-energy (calorie) malnutrition, iron deficiency anemia,
and vitamin A deficiency has been reported in connection
with food-borne parasitic infections including giardiasis and
ascariasis.* The sources of food contamination are numerous
and without appropriate food safety measures and hygienic
quality control of infant foods including drinking water,
parasitic infections will remain high in both infants and
children. Health education and food safety procedures for
food handlers and caregivers who are responsible for infants
and children is imperative if parasitic infections in this age
group are rather than this.**!

During May 2013, a PAHO/WHO regional meeting
was held in Bogota, Colombia in order to promote an inte-
grated action to control STH and to supply guidance for the
implementation of integrated deworming actions among the
18 country members in the region of the Americas."* This
report is significant because it gives current information
about helminth infections in the DR, a nation which is lacking
large scale published peer reviewed reports on the prevalence
of gastrointestinal parasitism. PAHO/WHO reported that
gastrointestinal parasitic diseases are among the 15 leading
causes of morbidity in children in the DR; 55.3% involved
STH. Approximately 31% of children aged 1-18 years suffer
from anemia, partially because of parasitic infection. Between
50%—60% of children in the DR are infected with at least
one type of parasite; gastrointestinal parasitism occurs more
frequently in children 610 years.?** More than half of these
children are infected with more than one species of parasite.’
Young children are particularly vulnerable during the time
when physical and mental developmental growth takes
place. This growth is affected by malabsorption, blood and
protein loss, diarrhea, chronic dyspeptic syndrome, appetite
suppression, and nutrient diversion, all potentially a result
of chronic or recurrent parasitic infection.!?** This report
(PAHO/WHO) recommended monitoring and evaluating
the impact of deworming programs in the DR through the
utilization of prevalence and intensity surveys. They also rec-
ommended that deworming programs be integrated in private
and public elementary schools as well as with non-enrolled or
absentee school-aged children who make up approximately
8% of school-aged children in the DR.'* In addition the
PAHO/WHO committee recommended that the DR scale-up
deworming activities to include pre-school-aged children

and to also implement bi-annual deworming campaigns
to cover other at-risk groups such as pregnant women and
agricultural workers.*? Intervention programs that combine
prevention and control of parasite infections and promote
healthier diets will be the most effective in improving growth
and development of infants and school aged children in the
DR according to PAHO/WHO.*

Parasitic infections in travelers, the
immunocompromised, and those

who emigrated from the DR

Travelers’ diarrhea (TD) affects 8%—50% of travelers; inci-
dence varies according to travelers’ country of origin and
destination.®* The DR is considered a high-risk destination.
TD is often acquired through fecal-contaminated food and
water. Consuming food from street vendors is associated with
enhanced risk.* Young children are at particular risk because
they have a propensity to touch multiple objects and to put
them in their mouths. Children are less selective in sources
and types of food ingested and their gastrointestinal immunity
is not as robust as adults’.*** Although viral pathogens such
as the Norovirus and Rotavirus may be responsible for up to
10% of cases of TD, parasitic infections account for a small
minority of cases of TD lasting only a few days.* Protozoan
parasites such as G. duodenalis and E. histolytica, are less
common causes of TD but protozoan parasites increase in
importance when diarrhea lasts for longer than 2 weeks. #4546
Travelers with diarrhea lasting more than 10—14 days should
be evaluated for any number of intestinal parasites includ-
ing E. histolytica, and G. duodenalis.**" There are sporadic
reports of tourists who became infected with gastrointestinal
parasites following visits to the DR. For example, during
2002, while vacationing at a hotel in Punta Cana, many
Spanish tourists complained of illness upon returning home. !
The Spanish National Centre of Epidemiology initially
identified 76 cases of gastroenteritis in these tourists. They
stayed in the same hotel in Punta Cana; their holiday package
included all meals and beverages served by the hotel. All of
the Spanish tourists consumed tap water and ice solely from
the hotel’s private water well. Symptoms included abdomi-
nal pain, vomiting, fever, chills, nausea, headache, bloody
diarrhea, and constipation; several required hospitalization.
Cysts of E. histolytica were recovered from several of the
patients while in the DR and three of 51 stool samples
were positive for Giardia antigen (ELISA) when tested in
Spain.'! In persons living in high risk areas of the Caribbean,
especially in the DR and Haiti for 1-12 months,*” a chronic
malabsorption syndrome, Tropical sprue (TS) is often seen.
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TS, usually a diagnosis of exclusion, is characterized by
foul smelling stool, cramping, bloating, mild to moderate
abdominal pain, weight loss, anorexia, and fever; G. duode-
nalis and E. histolytica are characteristically found in those
diagnosed with TS.3*

The number of immunocompromised international travel-
ers has been increasing since the onset of the AIDS epidemic
in the early 1980s and since the increase in usage of immu-
nosuppressive and anti-inflammatory drugs for a variety of
illnesses.*®* Prevention of tropical and parasitic infections
in immunocompromised travelers constitutes a special risk
group who often do not seek nor receive adequate travel
advice.*® The immunocompromised traveler is at greater
risk of acquiring multiple parasitic infections which may
result in persistent diarrhea often caused by G. duodenalis
and E. histolytica.*®>

Prolonged diarrhea lasting more than 14 days occurs
in 1%—-3% of travelers; protozoan infections often include
G. duodenalis and E. histolytica which account for the
majority of cases.”® G. duodenalis is the most common
parasitic agent of persistent diarrhea and increasingly found
in areas of low sanitation. G. duodenalis can be found in
5%—7% of stools in the general population of the US, and
in 15%-30% of stools in endemic areas. G. duodenalis
is the most likely pathogen to infect travelers.’™! E. his-
tolytica has also been implicated in both diarrheal and
invasive diseases affecting the liver and the other organs.
The majority of patients who travel to endemic areas are
asymptomatic or have intermittent diarrhea with mild
abdominal tenderness.>*!

There have been reports of children and adults who have
immigrated to New York City from the DR bringing with
them parasitic infections. A study, conducted at a major
New York City medical center, reported parasitic infections
in immigrants from the DR.* Of the 41,958 stool samples
examined, 7,803 were positive for parasitic infections.
Parasitic protozoa accounted for 53.8% of all isolates seen
from 1971 through 1984. These included G. duodenalis
(75.4%) and E. histolytica (20.1%). In addition, 38% were
positive for intestinal helminths; stool samples included eggs
of A. lumbricoides (9.5%) and E. vermicularis (10.9%).'
Neeley et al (1998) reported parasitic infections in immi-
grant children newly enrolled in the New York City school
system. Of these immigrants, 119 (38%, ages 4-18, mean
10 years) were from the DR.>? All the children in this study
were asymptomatic yet 74% were infected with one or more
of the following: E. histolytica (24%), G. duodenalis (21%),
and A. lumbricoides (6%).%?

Solutions for the prevention
and treatment of parasitic

infections in children in the DR

One of the more effective methods for decreasing the rate of
gastrointestinal parasitism in children in the DR would be
through an integrated program for the elimination of helminth
and protozoan parasites designed at the national level and
implemented at the local level. Developing a national policy
and plan of action requires the creation of updated strategies to
combat parasitic infections in children. Examples of policies
include widespread treatment programs and a better prevalence
and surveillance mapping system.? Greater attention must be
directed toward economic and cultural barriers experienced by
caregivers of children.®® PAHO, in their 2011 report, estimated
the cost to control parasitic worms in the DR over 5 years would
average US$0.38 per individual per year for a total of 3,585,858
treatments delivered for an estimated cost of US$623,155.
Compliance with medical advice is an important component
of medical care but it cannot take place unless patients under-
stand and retain physician’s advice. Recall of the physician’s
advice usually does not diminish with the passage of time
once information is internalized by the patient.* Without this
understanding, any new national policy or treatment program
will not be fully realized due to lack of patient compliance.

The use of new tools to predict the prevalence of gastro-
intestinal parasites requires that health workers are trained on
using the tools correctly. These workers must be familiar with
the software and the equipment so that they may effectively
access national, international, and private research databases.
This allows them to make accurate estimates of infections
and to direct appropriate methods of treatment.'* Mapping of
the known foci of infections is necessary in order to identify
populations most at risk, their location, age groups most at
risk, and which authority has the capacity to monitor, evalu-
ate, and respond.'

Lastly, there must be a concentrated effort to educate
health care providers, local medical authorities, schools,
agricultural leaders, and child caregivers regarding the
factors involved in the transmission of gastrointestinal
parasites. Authorities must be made aware of the location of
medical centers which can provide appropriate evaluation and
treatment. There also has to be a concerted effort to eradicate
many of the erroneous cultural and religious beliefs about
parasite acquisition, prevention, and treatment.***

Summary and conclusion
There is a deficit of published data on the prevalence and
intensity of intestinal parasitic infections in the DR, although
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many reports exist for Haiti, the other half of the island of
Hispaniola.'® Children are at high risk for acquiring gastro-
intestinal parasitic infections in the DR as demonstrated by
the exceptionally high percentage infection rate (99.2%) in
this study. We found that G. duodenalis and E. histolytica
were the most common intestinal protozoans recovered and
A. lumbricoides and E. vermicularis were the most common
helminths. Parasitic infections not found in this study but
reported in previously published reports include hookworm,
trichuriasis, and hymenolepiasis. The absence of these infec-
tions in our study is of concern to us and will be addressed in
any future research in the DR. Other suggestions for research
would be to perform a study of healthy and sick subjects
directly from their homes. Molecular diagnostic techniques
should be used in conjunction with standard fecal flotation
techniques to more accurately identify parasitic infections.
Any plan of action to help reduce gastrointestinal parasitic
infections in children in the Punta Cana-Bavaro-Veron-Macao
municipal district will require a determined effort between
international, national, and local health authorities combined
with the education of schools, child care providers, food
handlers, and agricultural workers. A special effort must be
made to reach out to both documented and undocumented
immigrants working or living in the area and to pre-school-
aged children or those who are not part of the public educa-
tion system. Lastly, it is important to promote and protect
breast-feeding as a method for disease prevention as well
as to educate mothers on safe methods for food preparation
during the weaning transition to solid foods.*? If gastrointes-
tinal parasitism is to be reduced or eliminated in children of
this region of the DR, future studies should address: what is
considered to be safe drinking water; how effective are current
methods of health education; how parasitic infection occurs
in young children; and what is the role that migrant workers
play in the maintenance and transmission of parasitic diseases
in Verdn and the rural surrounding areas.
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