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Abstract
Introduction: Intestinal parasitosis is a public health problem that affects people of all ages and sexes; however, it occurs mainly in the first few years of life. This 
study aimed to identify the profile of intestinal parasites in children and adolescents from three rural communities in Manabí, Ecuador. These communities have 
never been evaluated parasitologically.
Materials and methods: An observational, descriptive, prospective, and cross-sectional study was designed, in which fecal samples were collected from children 
and adolescents, which were processed by direct coproparasitological examination and the concentration method with formalin-gasoline (Ritchie-Frick).
Results: Of the 154 individuals studied, 70 were parasitized (45.50%), of which 67.15% presented only one parasitic species. The main species detected were the 
chromist Blastocystis sp., Endolimax nana, and Entamoeba coli; only Enterobius vermicularis was found in 2.60% of the individuals. In relation to parasitism by 
age and sex, a higher prevalence of parasitized children aged 6–11 years was observed, without major differences in parasitism by sex (female 42.70% and male 
48.10%). A significant association was found between polyparasitism and male sex as well as between parasitism and community, with the Frutillo community 
having the highest prevalence.
Discussion: A medium prevalence of intestinal parasites and a predisposition of these communities to infections caused by protozoa/chromists may be related to 
the ingestion of contaminated/untreated water.
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Parásitos intestinales en niños y adolescentes de comunidades rurales de Manabí, Ecuador

Resumen
Introducción: La parasitosis intestinal es considerada un problema de salud pública que afecta a personas de todas las edades y sexos; pero se presentan princi-
palmente en los primeros años de vida. El objetivo de este estudio fue Identificar el perfil de parásitos intestinales en niños y adolescentes de tres comunidades 
rurales de Manabí, Ecuador. Dichas comunidades nunca habían sido evaluadas parasitológicamente con anterioridad.
Materiales y métodos: Se diseñó una investigación observacional, descriptiva, prospectiva y transversal, donde se recolectaron muestras fecales de niños y adoles-
centes, las cuales fueron procesadas mediante examen coproparasitológico directo y método de concentración con formol-gasolina (Ritchie-Frick).
Resultados: De los 154 individuos estudiados, se observó que 70 de ellos estaban parasitados (45,50%); de estos, el 67,15% presentó una sola especie parasitaria. 
Predominaron los protozoarios y cromistas sobre las especies de helmintos. Las principales especies detectadas fueron el cromista Blastocystis sp., Endolimax nana 
y Entamoeba coli; solo se encontró Enterobius vermicularis en 2,60% de los individuos. En relación con el parasitismo por edad y sexo, se determinó una mayor 
prevalencia de parasitados en los niños de 6 a 11 años (51,60%), sin mayores diferencias de los parasitados por sexo (femenino 42,70% y masculino 48,10%). Se 
determinó asociación significativa entre las variables poliparasitismo y sexo masculino, así como entre parasitismo y comunidad, siendo la comunidad del Frutillo 
la de mayor prevalencia.
Discusión: Se encontró una mediana prevalencia de parásitos intestinales y una predisposición de estas comunidades a las infecciones producidas por protozoos/
cromistas, posiblemente relacionadas con la ingestión de agua contaminada/no tratada.

Palabras clave: zona rural, niños, adolescentes, parásitos intestinales.
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Introduction

Intestinal parasitosis is considered a public health problem 
that affects individuals of all ages and sexes; however, it occurs 
mainly in the first years of life, since this age group has not yet 
acquired the necessary hygienic habits to prevent it and has not 
developed immunity against the different types of parasites1.

Numerous investigations have pointed out the association 
between poverty and health limitations, which is reflected in 
high parasite prevalence rates. In humans, intestinal parasi-
tosis causes, among other gastrointestinal alterations, eosi-
nophilic colitis, diarrhea, dysentery, decreased growth rate 
due to malabsorption syndrome, anemia, and modification 
of the intestinal microbiota, which in most cases leads to low 
intellectual performance and decreased work capacity in the 
affected individuals2. Clinical manifestations can vary from 
asymptomatic to severe cases, which rarely lead to death3.

Parasitic infections are widespread, and their prevalence to-
day is similar to that which existed 50 years or more ago in 
many regions of the world. This is because of the complexity 
of the epidemiological factors that condition them and the 
difficulty in controlling or eliminating these factors4.

The prevalence in Ecuador is similar to that in other Latin 
American countries with similar climatic characteristics, un-
healthy conditions, and poverty. In the country, unspecified 
intestinal parasitosis was among the main causes of outpa-
tient morbidity in the Ministry of Public Health of Ecuador in 
2016, and among the top ten causes of pediatric consulta-
tion5, epidemiological differences existed depending on the 
area of the country studied.

Escobar et al.6 studied 610 children under 12 years of age 
from San Luis-Chimborazo, in which 91.48% showed the 
presence of parasites, detecting 30.36% of Entamoeba coli, 
Entamoeba histolytica 19.02%, Iodamoeba bütschlii 2.79%, 
Chilomastix mesnili 3.93%, and Giardia lamblia 5.08%. Ramos 
and Fiallo7 analyzed 50 individuals in the Flores parish of Rio-
bamba canton, finding 100% of parasitized individuals, and 
detected Entamoeba histolytica as the main species. Gonzá-
lez et al.8 performed a parasitological analysis of 296 indivi-
duals, residents in six communities of the San Andrés parish 
in Riobamba, and revealed that 98.2% of them were infected.

At the regional level, the number of cases is lower than those 
reported for other provinces. Durán et al. report for the Pajan 
canton (Manabí)9, a 45.30% prevalence of intestinal parasi-
tes, with a predominance of the Entamoeba complex species 
with 26.50%, in the child population studied. Murillo et al.10 
demonstrated a 30.59% prevalence, with a predominance 
of monoparasitism, agreeing with the Entamoeba complex 
species as the most prevalent, when studying children from 
Jipijapa. Véliz et al.11 studied 168 schoolchildren from Puerto 
Cayo, Machalilla, and Puerto López, and reported that the 
highest prevalence was detected in Machalilla (1.76%), Puer-
to López (0.67%), and Puerto Cayo (0.31%).

In the country, there is a varied prevalence of enteroparasites 
in the child population; however, children and adolescents 
from the rural area of Rocafuerte had not been previously 
evaluated by parasitological diagnosis; therefore, the present 
study was carried out in individuals from three rural commu-
nities of Rocafuerte, Ecuador.

Materials and methods

Study design:
An observational, descriptive, and cross-sectional study was 
designed, which was carried out from October 2022-Fe-
bruary 2023, in rural communities of the Rocafuerte canton 
of the province of Manabí, Ecuador.

Study area: 
The Rocafuerte canton is located in the western part of the 
Ecuadorian territory, central part of the Province of Manabí, 
at 0° 55” and 6” south latitude and 80° 26” 10” western lon-
gitude, bordering to the north with the cantons Sucre and 
Tosagua, to the south with Portoviejo, to the east with Junín 
and to the west with Portoviejo and Sucre. Its topography is 
flat, its maximum height is 215 m above sea level, the climate 
is relatively cool, and it has an average annual temperature of 
25 °C. With an average rainfall of 163.5 mm and a relative hu-
midity of 84%, it is classified as Tropical Thorny Mountain and 
Tropical Very Dry Forest. It covers 54 communities divided 
into three areas: upper, lower, and urban. Its main economic 
activities are related to the sale of creole sweets as well as 
agriculture, mainly planting corn and rice12. See Fig. 1

Figure 1. Location of Manabí in Ecuador and Rocafuerte within Manabí 
Fountain: Wikipedia
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Population and sample: 
According to data from the Rocafuerte GAD and INEC (12,13), 
in El Frutillo, Higuerón, and El Cerrito, rural areas of the Roca-
fuerte canton, there are approximately 1564 individuals. The 
calculation of “n” for these communities was 310 people. In 
this study, only children and adolescents were worked with; 
therefore, approximately half of this figure was worked with, 
given the impossibility of knowing the exact number of chil-
dren and adolescents. Using non-probabilistic convenience 
sampling, 154 individuals aged between 3 and 17 years were 
included and classified into age groups according to the Mi-
nistry of Public Health (14). Some of the boys included in the 
study belonged to the GAD Rocafuerte sports group.

Inclusion criteria: 
Individuals of either sex, aged 2 to 17 years, who agreed to 
participate and had complete informed consent and assent.

Exclusion criteria: 
Individuals under antiparasitic treatment, those who had recei-
ved it one month prior to sample delivery, and individuals who 
did not deliver the amount of feces required for processing. 

Sample processing: 
Each participant was given a large, wide-mouth plastic con-
tainer for collecting a fecal sample per individual included 
in the study, explained verbally and in writing the rules for 
properly obtaining the sample. All fecal samples were refri-
gerated during transportation and processed in the Micro-
biology and Parasitology Laboratory of the UTM, through 
direct coproparasitological examination with physiological 
saline and Lugol solution15 on the same day of processing. 
Subsequently, a formaldehyde-gasoline (Ritchie-Frick) con-
centrate was prepared16.

Statistical analysis: 
For the analysis and interpretation of the data, a matrix was 
created in Excel® to tabulate the obtained data, and fre-
quencies and percentages of the variables under study were 
obtained using descriptive statistics. For univariate analyses, 
the Chi-square test was used for the association between 
the variables age, sex, presence of parasites, and mono-and 
polyparasitism, with a p value <0.05, as a level of statistical 
significance, using the statistical package SPSS version 26.0 
for Windows®.

Results

Of the 154 individuals studied (n=154), 79 (51%) were male 
and 75 (49%) were female, with an average age of 10.3±SD 
3.2 years. A predominance of non-parasitized individuals was 
observed in 54.50% (84/154) of the parasitized individuals 
and 70/154 (45.50%) in the sectors studied. Although there 
was no significant difference (p>0.05), a greater number of 
parasitized individuals were determined in the male sex and 
age group of 6 to 11 years. Regarding the sector studied, a 
greater number of parasitized individuals was detected in El 

Frutillo, followed by Higuerón, and to a lesser extent El Cerri-
to, with a significant difference in relation to this variable and 
the presence of parasitized individuals (p=0.004) (Table 1).

Regarding parasitic associations, the number of children with 
a single parasitic species was 47, representing a percentage 
of 67.14%, while there polyparasitized were 23 individuals 
(32.86%). In most cases, an association of two species of pa-
rasites was found (82.60%), with the association of four spe-
cies (4.35%) being infrequent. All parasitic associations (2, 3, 
and/or 4 species) were observed in males, whereas in fema-
les, only two species were associated. When polyparasitism 
was compared by sex, a significant difference was observed 
(p=0.015).

Table 2 shows the parasitic species found, where the predo-
minance of protozoan/chromist species over helminths is 
notable. Likewise, it is observed that the species Blastocys-
tis sp. with 24.03%, followed by the commensals Endolimax 
nana and Entamoeba coli (13.64%/9.74%, respectively). Four-
teen individuals with Giardia lamblia cysts (9.09%) and 6 with 
the Entamoeba complex (3.90%) were detected. Regarding 
intestinal helminths, Enterobius vermicularis was detected in 
only four individuals (2.6 %). Furthermore, at the community 
level, significant differences were found in the prevalence of 
E. vermicularis in Higuerón (p=0.006) and E. coli in El Cerrito 
(p=0.029).

Discussion

The prevalence of intestinal parasites (45.5%) is similar to that 
reported in other studies carried out in the country, where 
similar figures have been reported in the child population17-20. 
Likewise, the predominance of monoparasitized individuals 
was observed; a similar situation demonstrated by Cuenca 
et al.20 in the child population in Paute, Ecuador, detecting a 
percentage of monoparasitized individuals of 63.64%. Other 
investigations carried out on the same population in other 

Table 1. Sociodemographic characteristics and prevalence of parasites of 
children and adolescents from rural communities of Rocafuerte. Manabí

Characteristics N
Parasitized 
70 (45,5%)

Non-
parasitized 
84 (54,5%)

p

Age group (years) 0,936

0 to 5 10 4 (5,7) 6 (7,1)

6 to 11 79 36 (51,4) 43 (51,2)

12 to 17 65 30 (42,9) 35 (41,7)

Sex 0,498

Male 79 38 (54,3) 41 (48,8)

Female 75 32 (45,7) 43 (51,2)

Place of origin 0,004*

El Frutillo 66 33 (47,1) 33 (39,3)

Higueron 44 26 (37,1) 18 (21,4)

El Cerrito 44 11 (15,8) 33 (39,3)

*Statistically significant
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areas of the country also reported a greater number of in-
dividuals with a single parasitic species9-11. A low percentage 
of polyparasitized individuals was detected; however, the di-
fference between mono-and polyparasitized individuals was 
significant according to sex.

The observed difference could be attributed to some activi-
ties carried out by male individuals, who are more exposed 
to an environment contaminated with parasitic forms. When 
investigating this, it was found that the majority of male chil-
dren and adolescents attend sports schools promoted by 
the cantonal government, who could have greater contact 
with contaminated environments when carrying out sports 
activities, being a risk factor for acquiring intestinal parasites. 
However, risk factors should be evaluated in detail to provide 
definitive conclusions.

The most prevalent species was Blastocystis sp., a microorga-
nism belonging to the kingdom Chromist21, while the most 
frequent protozoan was Endolimax nana. Other microorga-
nisms detected in the fecal samples were E. coli, G. lamblia, 
Entamoeba complex, and Chilomastix mesnili, indicating that 
the main parasites carried by the individuals were protozoa/
chromists. Of the helminths, Enterobius vermicularis was the 
only one diagnosed in four cases. It is important to note that 
2 of the reported cases of E. vermicularis were identified 
through macroscopic fecal examination; since female adults 
were observed moving on the surface of the feces, this fin-
ding was fortuitous. This highlights the importance of perfor-
ming a detailed macroscopic examination of the stool.

The high prevalence of protozoan/chromist species compa-
red to helminth species is notable; this is important, since 
fecal concentration procedures were used, which increases 
the possibility of the recovery of evolutionary forms of hel-
minths22. This is relevant since many of the publications ca-
rried out in the country only include fecal microscopic exa-
mination, which has a low sensitivity compared to concen-
tration methods22-24. When compared with previous studies 

of intestinal parasitosis in children from Ecuador, it is obser-
ved that the predominance of protozoa in fecal samples is 
common9-11,17,25. Thus, this study supports the idea that pro-
tozoan/chromist parasitosis is a public health problem at re-
gional and national levels, more so than helminth infections.
An explanation for this could be the transmission of proto-
zoa/chromists through drinking water as a risk factor. Water 
resources are one of the problems faced by the population 
of the Rocafuerte canton, both in quantity and quality. The 
lower area, being crossed by the Portoviejo and Chico Ri-
vers, has water throughout the year, but due to the pollution 
of the rivers, the water is of poor quality. In the upper area, 
on the other hand, they only have water in winter and if the 
winter is good, they can store water for the rest of the year. 
According to INEC 202213, 80.4% of Rocafuerte receives water 
from the public network, and the remainder receives water 
through other means of supply, such as wells, rivers, springs, 
delivery cars, and rain.

González et al.26 parasitologically evaluated irrigated, piped, 
and stagnant water from an agricultural area of the Ecuado-
rian Andes, finding in the three types of water, protozoans 
(70.56%), followed by chromists (40.65%) and helminths 
(13.08%). Among the transmissible parasites, the following 
stand out: Blastocystis spp. (40.65%), free-living amoeba 
(5.61%), and Entamoeba spp. (8.41%), Giardia duodenalis 
(6.54%), Balantidium spp. (13.51%), Cryptosporidium spp. 
(17.76%), Cyclospora spp. (3.74%), Cystoisospora spp. (2.34%), 
Eimeria spp. (13.55%), Dibothriocephalus spp. (0.47%), and 
nematode larvae (13.08%). This study demonstrates the 
probability of ingesting contaminated or untreated water in 
some communities in Ecuador.

It is important to note that Blastocystis sp. has been identified 
as the main microorganism detected in the feces of children, 
a place that was previously occupied by Giardia intestinalis, 
which was always identified as the most frequent protozoan in 
this age group27-29. De la Torre et al.30, when evaluating the fecal 
matter of 153 children from the Ambato canton, Ecuador, point 

Table 2. Parasitic speciesa detected in children and adolescents from rural communities in Manabí, Ecuador

Especie 
parasitaria

Frecuencia n (%) IC EL Frutillo El Cerrito Hihuerón p

Blastocytis sp. 37 (24.03) 17.5 - 31.6 19 5 13 0.067

Endolimax nana 21 (13.64) 8.6 - 20.1 10 3 8 0.267

Entamoeba coli 15 (9.74) 5.6 - 15.6 8 0 7 0.029*

Giarda lambia 14 (9.09) 5.1 - 14.8 6 5 3 0.760

Entamoeba 
complex

6 (3.90) 1.4 - 8.3 2 2 2 0.891

Chilomastix 
mesnili

1 (0.65) 0.0 - 3.6 1 0 0 0.511

Enterobius 
vermicularis

4 (2.60) 0.7 - 6.5 0 0 4 0.006*

*Statistically significant/aincluding parasitic associations
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out an important predominance of protozoa/chromists, with 
the most frequent causal agent being Blastocystis sp. (47.60%), 
followed by Entamoeba coli (32.03%) and Endolimax nana 
(28.01%). In their study, Llerena et al.31 evaluated schoolchil-
dren from semi-rural areas in Ecuador, pointing out Blastocystis 
sp. (10%) as the most common species, followed by Endolimax 
nana (3.7%) and Entamoeba complex (2.5%), which is similar to 
the present study. A recent publication on schoolchildren from 
Chimborazo and Guayas determined that the main parasites 
detected were Blastocystis 39.2% and E. vermicularis (16.7 %)32.

It is worth highlighting the significant difference found bet-
ween the prevalence of enteroparasites per community stu-
died, with Frutillo being the one that presented the highest 
percentage. The parents of the children in this sector stated 
that they had not been to the doctor lately and had not given 
them antiparasitic treatment in the last 6 months, while in 
the other communities (El Cerrito and Higuerón), they repor-
ted having dewormed the children and adolescents months 
ago, the reason for which these findings could be attributed. 
However, it is necessary to investigate the risk factors that 
may influence the increase in cases in this sector.

Statistical differences were observed between the parasitic 
species and communities. Enterobius vermicularis was detec-
ted only in Higuerón, which suggests overcrowding condi-
tions in this sector, as this is one of the risk factors for this 
parasitosis32-36. However, it should be clarified that, to have a 
real conclusion of this situation, appropriate laboratory pro-
cedures for this parasite (plastic tape method/Graham test) 
and a community survey must be carried out. Although a 
significant difference was also detected in relation to E. coli, 
owing to the absence of cases in the El Cerrito community, in 
general terms, this community presented the lowest number 
of cases of intestinal parasitism.

Knowing the species of intestinal parasites carried by chil-
dren and adolescents in Rocafuerte is essential to guarantee 
their health and well-being. Early detection of these infec-
tions allows for timely treatment and prevents complications 
such as malnutrition, developmental delay, anemia, learning 
problems, and other conditions that negatively impact an 
individual’s quality of life. Education about hygiene habits 
and access to diagnostic and control methods is essential 
to combat these infections and ensure optimal physical and 
cognitive development in children and adolescents.

It should be noted that this research was a descriptive study; 
therefore, the potential determining factors that allowed in-
fection with parasites were not analyzed, nor were the clinical 
manifestations of the participants, which can be considered a 
limitation of the project.

In conclusion, the medium prevalence of parasitosis found in 
this study reflects the predisposition of these communities to 
intestinal parasites produced by protozoa/chromists, possi-
bly related to the ingestion of contaminated/untreated water 
in the population studied.
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