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ABSTRACT

Enteroparasitosis is an important public health problem, especially in developing countries.
It especially affects the child age group, as they have immature immunity and few notions
about hygiene habits. It is essential to study the relationship between anemia and
enteroparasitosis in children, as they can cause various health damages, such as
malnutrition, gastrointestinal problems and contribute to the low physical and cognitive
development of children. The objective of this study was to perform a narrative review on
the relationship between anemia and enteroparasitosis in children who use day care
centers. The search for articles took place in the international databases Scientific
Electronic Library Online (SciELO), National Library of Medicine (PubMed), Regional
Library of Medicine (Bireme) and Google Scholar (Google Scholar). The descriptors
"anemia", "children", "intestinal parasitosis" and "prevalence" were used, combined using
the Boolean operator "AND". Articles with a text available in full for free, with a time frame
between January 2011 and January 2022, in Portuguese, English, or Spanish, were
included in the study. Review, thesis or dissertation articles, experience reports and
duplicate articles were excluded. Articles that contained evidence of agreement with the
study were read in full in order to structure this work. A total of 2,228 articles were found, of
which 572 articles met the established criteria, but only 16 matched the theme of this work.
An association between anemia and enteroparasitosis was demonstrated, and the main
associated factors were related to the precarious living conditions of each population
studied, low income, inadequate hygiene, lack of quality basic sanitation, lack of basic
health care, scarce diet and low schooling. It is emphasized the need to implement
measures aimed at improving the living conditions of the population, especially the child
age group, and in addition, to carry out more studies to better understand the relationship
between anemia and enteroparasitosis.
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INTRODUCTION

Intestinal parasitosis is an important global public health problem, especially in
developing countries, where basic sanitation, housing and socioeconomic conditions are
precarious. The spread of enteroparasitosis can occur through contaminated water and/or
food or through the active penetration of infective larvae present in the soil (GONCALVES
et al., 2011; WERNECK; HASSELMAN; GOUVEA, 2011; CABRERA et al., 2017;
BRAGAGNOLLO et al., 2018).

Parasitic infections mainly affect the child age group, and can cause various clinical
conditions such as diarrhea, malabsorption syndrome, malnutrition, delayed physical and
cognitive development, anemia and, depending on the severity, these symptoms can lead
to death (WALCHER; PEDROSO; FRIZZO, 2013; PEDRAZA; QUEIROZ; SALES, 2014;
CABRERA et al., 2017; ASSANDRI et al., 2018; SOLANO-BARQUERO et al., 2018). In
addition, intestinal parasites can cause numerous damages to the child's health, due to the
despoiling capacity of some species of parasites, which consists of the absorption of
nutrients or blood, causing lesions in the intestine, which can impair the intestinal
absorption of nutrients — since the healing of these lesions generates the gradual
disappearance of the intestinal folds, making the area of absorption limited — which
contributes to a deficit in erythropoiesis, triggering anemia (ARAUJO-FILHO et al., 2011;
WALCHER; PEDROSO; FRIZZO, 2013; ASSANDRI et al., 2018).

Anemia is a condition in which hemoglobin in the blood is below the normal
reference value, which makes oxygen transport insufficient to meet physiological needs,
causing symptoms such as fatigue, weakness, dizziness, and shortness of breath
(ALBUQUERQUE, 2014; WHO, 2016; MORAES et al., 2019). It can be detected through
the blood count, capable of evaluating the morphological aspects and numerical indicators
of the blood series, presenting more reliable results (SPEZIA et al., 2018; FREIRE; ALVES;
MAIA, 2020).

Deficiency anemias are nutritional problems of great relevance to public health,
especially in developing countries, since they affect children and adolescents and are
responsible for high mortality and morbidity (PEDRAZA; QUEIROZ; SALES, 2014; ZUFFO
et al., 2016). Food insecurity and lack of nutritional diversity in the diet can cause a
deficiency of essential nutrients for the body, such as iron, vitamin B12 and folic acid. In

case of parasitic infection, this nutritional deficiency can be aggravated, generating iron
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deficiency anemia or megaloblastic anemia (CARMONA-FONSECA; CORREA, 2015;
ALAMNEH et al., 2021).

Anemia is related to parasitosis, especially in terms of iron deficiency, but its
development depends on several factors, such as parasite species and parasite load,
duration of infection, body iron storage, consumption and physiological needs (ARAUJO-
FILHO et al., 2011; CABADA et al., 2015). Studies indicate a prevalence of anemia of
20.9% in Brazilian children under 5 years of age, and children with concomitant infection by
parasites such as Trichuris trichiura and hookworms have hemoglobin levels below the
reference values, when compared to those without enteroparasites (NGUI et al., 2012;
ZANIN et al., 2015; EFFANGA; IMALELE, 2018). Considering that children are growing and
need a greater demand for nutrients, anemia can cause great damage to their physical and
cognitive development, affecting their growth and school performance (CAVALCANTE;
MELO; LIMA, 2015; ZUFFO et al., 2016).

In infections caused by Trichuris trichiura, Strongyloides stercoralis and Entamoeba
histolytica, changes in the intestinal mucosa can be observed due to its penetration,
causing blood loss and lesions, which hinders intestinal absorption of nutrients, culminating
in the appearance of anemia (LIMA; SAINTS; SOUZA, 2012; NGUI et al., 2012; NUNES;
ALMEIDA; NUNES, 2014). In addition, the parasites Ascaris lumbricoides and Giardia
lamblia act in a secondary way in relation to anemia, causing decreased absorption of iron
and vitamins (NUNES; ALMEIDA; NUNES, 2014; MIOTTO et al., 2014; SANTOS JUNIOR
et al., 2015; GIER et al., 2016).

Studies have shown that in cases of infection by hookworms Ancylostoma duodenale
and Necator americanus, anemia is most often iron deficiency, due to iron deficiency, due to
the fact that these parasites are inserted in the mucosa of the small intestine, causing
chronic spoliation, with continuous blood loss (LIMA; SAINTS; SOUZA, 2012; NUNES;
ALMEIDA; NUNES, 2014; SANTOS JUNIOR et al., 2015). Walcher, Pedroso and Frizzo
(2013) demonstrated that 17% of enteroparasitized children had anemia.

Despite the importance of the relationship between intestinal parasite infection and
anemia regarding the negative effects they induce on the host, there are few studies that
emphasize the importance of these diseases, especially in the child age group. In this
context, this study aimed to perform a narrative review on the relationship between anemia
and enteroparasitosis in children who use day care centers, aged between zero and six

years.
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METHODOLOGY

A narrative review of the literature was carried out in order to synthesize the
knowledge about the relationship between anemia and enteroparasitosis in children who
use day care centers. To this end, a search for articles was carried out in the following
international databases: Scientific Electronic Library Online (SciELO), National Library of
Medicine (PubMed), Regional Library of Medicine (Bireme) and Google Scholar (Google
Scholar). The descriptors "anemia", "children", "intestinal parasitosis" and "prevalence"
were used. From the advanced search of each database, these descriptors were combined
using the Boolean operator "AND".

For inclusion in the study, the following criteria were defined: articles with text
available in full for free, time frame between January 2011 and January 2022, language in
Portuguese, English, or Spanish. Review, thesis or dissertation articles, experience reports
and duplicate articles were excluded. After these steps, the articles were read by
title/abstract, in order to filter material consistent with the main theme of the work. Articles

that contained evidence of agreement with the study were read in full to structure this work.

RESULTS

A total of 2,228 articles were found in the four databases, of which 572 articles met
the established criteria. After reading the title/abstract and subsequent analysis of the
content in full, the final number of 16 articles was reached that were consistent with the
main theme of this work. Table 1 shows the selection of articles related to the databases.

Chart 1 shows the title, authors, objectives and approach of the publications used.

TABLE 1: Articles selected and read in full, time frame between January 2011 and January 2022, in English,
Portuguese, and Spanish.

SCIELO PubMed Bireme Google TOTAL
Scholar
Identified 10 314 204 1.700 2.228
Eligible 7 82 67 416 572
Used 2 7 4 3 16

TABLE 1: Characterization of each study used in terms of title, authorship, objectives and approach.
TITLE AUTHOR/DATE GOALS APPROACH
To determine the
prevalence of

Anemia, nutritional status

Montevideo.

and intestinal parasitosis
in children belonging to
vulnerable households in

Assandri et al., 2018

anemia, nutritional
disorders and
enteroparasitosis in
children aged 6 to
48 months, from a

Cross-sectional
description
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vulnerable
population in
Montevideo, to
establish possible
synergisms and to
analyze the
presence of risk
factors.
To assess the
prevalence of
. o intestinal parasitic
Intestinal parasitosis, : . .
. ) infections, anemia
anaemia and risk factors .
. and associated
among pre-school Wasihun et al., 2020 Transverse
. . . factors among
children in Tigray region, .
2 preschool children
northern Ethiopia. :
in rural areas of the
Tigray region,
northern Ethiopia.
To assess
Nutritional status and nutritional status
intestinal parasites and its association
) . gy
among young children Osman et al., 2020 with PlIs n > Transverse
from pastoralist year-old children
communities of the living in Adadle
Ethiopian Somali region. district of Somalia
region, Ethiopia
OBJECTIVE: To
evaluate intestinal
parasitosis and
Intestinal Parasites, nutritional status
Anemia and Nutritional (anemia and linear
Status in Young Children | Marques et al., 2020 growth) in Transverse
from Transitioning preschool children
Western Amazon. living in
contemporary
Amazonian
communities.
To assess the
prevalence of
. - anemia and IDA in
Ascaris lumbricoides
. T two-year-old
infection: Still a threat for )
. "y : . children from
iron deficiency anaemia Hossain et al., 2019 Transverse
. : Bangladesh and to
in 2-year-old Bangladeshi :
. : determine the
slum-dwelling children. o
association of
specific intestina
parasites with IDA
To assess the
spectrum of
Parasitic infections, parasitic infection
. . and the level of
anemia and malnutrition X .
among rural settled and . anemia and its
. X Bechir et al., 2012 effect on nutritional | Transverse
mobile pastoralist X
i status in settled
mothers and their ]
X : and mobile pastoral
children in Chad.
mothers and
children near Lake
Chad

REVISTA ARACE, Sio José dos Pinhais, v. 6, n. 3, p. 9202-9218, 2024

‘

9206



ﬁ

Revista Py

ARACE

ISSN: 2358-2472

Nutritional status,
intestinal parasitism
and risk factors in a
vulnerable population

Rodriguez, Camacho,

To establish the
nutritional status,
intestinal parasitism
and its risk factors

Cross-sectional

in the municipality of Baracaldo, 2016 in pregnant women, | description
cipality ot the elderly and
Iza (Boyac4), Colombia hil
ear 2013 children under 5
y ' years of age
To identify the
prevalence and
incidence of
Determinants of Iron anemia in cr_nldren
. L. and to identify
Deficiency Anemia in a predictors of this
Cohort of Children Aged Zanin et al., 2015 condition, including | Cohort

6-71 Months Living in the
Northeast of Minas
Gerais, Brazil.

intestinal
parasitosis, social,
nutritional,
environmental
factors, and
comorbidities

Health and nutrition
situation of indigenous
children and children in
the indigenous people of
the Peruvian Amazon.

Diaz et al., 2015

To assess the
nutritional status of
children under 5
years of age,
indigenous and
non-indigenous,
from two provinces
of the Peruvian
Amazon

Cross-sectional
description

Prevalence of intestinal
parasitosis, anemia and
malnutrition in children
of an indigenous
shelter Nasa, Cauca,
Colombia, 2015.

Gaviria et al., 2017

To determine the
prevalence of
intestinal
parasitosis,
anemia, and
malnutrition in
children from a
Nasa de Caldono
indigenous reserve,
in the department
of Cauca, and their
distribution
according to
clinical,
sociodemographic,
and health
infrastructure
variables.

Transverse

Parasitic infections,
malnutrition and anemia
among preschool
children living in rural
areas of Peshawar,
Pakistan.

Din et al., 2018

To estimate the
severity of
malnutrition and
anemia in
association with Pl
in preschool
children and to
identify the possible
risk factors that
contribute to these
health problems.

Transverse
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Magnitude of anemia and
associated factors among
children aged 6-59
months at Debre Markos
referral hospital,
Northwest Ethiopia: a
hospital-based cross-
sectional study.

Alamneh et al., 2021

To assess the
magnitude and
associated factors
of anemia in
children aged 6 to
59 months
attending Debre
Markos Referral
Hospital, Northwest
Ethiopia.

Quantitative Cross-
Sectional

Association between
intestinal helminthic
infections and anaemia

To evaluate the
frequency of
parasitic infections
and to evaluate the
relationship

status in preschool Afridi et al., 2021 between intestinal Transverse
children in the district helminth infection
Skardu of Pakistan. and anemia status
in preschool
children
Identify prevalence
of the main
childhood
morbidities caused
Prevalence of nutritional by anemia,
SNSRI malnutrition,
deficiencies and . .
morbidity by infectious |ntest|_na|_
Santos et al., 2016 parasitosis, Transverse

diseases in children 0-5
years of age in Ifiapari in
the Peruvian Amazon.

toxocariasis and
hepatitis A, and
identify connections
with socioeconomic
and environmental
conditions

found in Ifapari

Prevalence of iron
deficiency anemia and its
association with intestinal
parasitosis in children
and adults in the
Municipality of Sucre,
Sucre State, Venezuela.

Hannaoui et al., 2016

To evaluate the
prevalence of iron
deficiency anemia
and its association
with parasitosis

in a population of
children and adults,
belonging to three
parishes of the
Municipality of
Sucre, Sucre State.

Cross-sectional
analytical
description

High prevalence of
intestinal helminthic
infection among children
under 5 years in a rural
Ghanaian community: an
urgent call for attention.

Abaka-Yawson et al.,
2020

To determine the
prevalence of
intestinal helminth
infections in
children under 5 in
one of the most
deprived
communities

from Ghana

Cross-sectional
prospective
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DISCUSSION

Parasitism is a process in which an aggressive parasite uses the host's body to
nourish and develop, which can cause damage to the health of that host, such as diarrhea,
malnutrition, gastrointestinal problems, and anemia (ALEXANDRE et al., 2015;
CAVALCANTE; MELO; LIMA, 2015; SILVA; MASSARA, 2016).

Regarding the prevalence of enteroparasitosis, the studies by Assandri et al. (2018),
Wasihun et al. (2020), Marques et al. (2020), Bechir et al. (2012), Diaz et al. (2015), Gaviria
et al. (2017), Alamneh et al. (2021) and Afridi et al. (2021) demonstrate values above 50%.
The high prevalence of intestinal parasitosis in children is due to constant person-to-person
contact, especially in closed places such as schools, daycare centers and orphanages,
contact with animals, in addition, there is a lack of basic notions of hygiene, precarious
economic conditions and still immature immunity (SILVA; TEIXEIRA; GONTIJO, 2012;
FOSTER; BARBOSA; FERREIRA, 2017). It is worth noting that polyparasitic children can
present a reduction of up to 20% in the absorption of iron ingested in the diet, triggering
anemia (MORAES et al., 2019).

Anemia is an important public health problem, especially among preschool children.
Iron deficiency is the most common cause of anemia, however it can also be caused by
nutritional deficiencies (folate, vitamin B12), acute and chronic inflammation, intestinal
parasitosis, and hereditary or acquired diseases (CARMONA-FONSECA; CORREA, 2015;
RAMOS et al., 2021). Studies by Osman et al. (2020), Diaz et al. (2015), Din et al. (2018),
and Afridi et al. (2021) showed a prevalence of anemia above 50% in enteroparasitized
children.

In the study by Assandri et al. (2018), a statistically significant association was
observed between positivity for soil-transmitted helminths and anemia in all age groups
studied. In addition, the authors reported that there is an association between these
helminthiases and anemia with growth retardation in children. Another relevant factor
observed in this study was the absence of adequate infrastructure to dispose of feces, as
well as frequent flooding that increased the chances of contact with enteroparasites and,
consequently, can trigger clinical symptoms of anemia.

Wasihun et al. (2020) found a prevalence of 36.1% of Entamoeba histolytica/dispar
among the children surveyed. The consequences of infection with this parasite include

malnutrition, anemia and growth retardation. However, in this study, there was no
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statistically significant association between anemia and parasitosis, even with a prevalence
of 19% of anemia among parasitized children.

In Eastern Ethiopia, Osman et al. (2020) observed a high prevalence of anemia
(75%) among children from a pastoral community, as well as a prevalence of 22% for
Giardia lamblia infections. No association between giardiasis and anemia was observed,
but children infected with G. lamblia were 3.5 times more likely to be malnourished. This
study demonstrated that the high prevalence of giardiasis and anemia may be related to the
living conditions of this community, which has a scarce diet low in iron and vitamin B12, lack
of infrastructure to provide drinking water, poor basic sanitation, and lack of access to
health.

A comparative study carried out by Marques et al. (2020) between two families living
in the Western Amazon — fishermen from Itapua and miners from Bom Sucesso — showed,
in general, 98% of children parasitized, with a higher rate of polyparasitism in Itapua. The
frequency of anemia was higher among the fishing population (33%) than in the mining
family (20%), but no association was observed between anemia and enteroparasitosis.

Hossain et al. (2019) observed a strong association between Ascaris lumbricoides
infection and iron deficiency anemia among 24-month-old children. It is worth mentioning
that the parasite A. lumbricoides, a helminth transmitted by the soil, lives in the intestine
and is nourished by despoiling action, causing a decrease in the host's iron and proteins,
which can result in the appearance of anemia.

Bechir et al. (2012) analyzed fecal samples from children in Lake Chad, on the
African continent, and noted an association between anemia and intestinal parasitosis,
since anemic children were infected by intestinal parasites when compared to non-anemic
children. That same study showed that malnourished children were more likely to be
anemic, since a lack of nutrients such as iron, vitamin B12, and folic acid can affect
erythropoiesis. In this study, the helminth Hymenolepis nana showed a significant
association with malnutrition, in addition to being more frequent in children aged between
24 and 36 months.

In the municipality of 1za, Colombia, authors Rodriguez, Camacho and Baracaldo
(2016) observed a high prevalence of parasitosis in children (50%), with a predominance of
infection by the commensal Entamoeba coli and protozoan Blastocystis hominis. A rate of
14.9% of children with anemia was observed, but there was no significant association with

intestinal parasitosis. Most of the population in this study lived in rural areas, with a lack of
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sewage networks and adequate garbage collection, in addition to precarious housing
conditions, a risk factor for acquisition and increased prevalence of enteroparasitosis, since
they are more subject to infection.

Research carried out in the state of Minas Gerais by Zanin et al. (2015) showed that
both iron deficiency and parasitic infections were significantly associated with the
occurrence of anemia. In addition, this study revealed that the protozoan Giardia lamblia
and commensal E. coli were the most frequent, which may be related to the development of
anemia, in addition to helminthiases.

A study carried out by Diaz et al. (2015) in the Peruvian Amazon showed that
indigenous children appear at a disadvantage in terms of poverty rates, maternal and child
literacy, access to drinking water services, basic sanitation, electrification and health, when
compared to non-indigenous children. The prevalence of anemia and enteroparasitosis was
high, especially in indigenous children (51.3% and 77.4%, respectively), but there was no
significant association. On the other hand, they observed that intestinal parasitosis was
more frequent in children from families whose drinking water came from natural sources or
improvised pipes, and who did not have an adequate system for eliminating excrement. In
this context, these data point to the importance of the authorities' attention to the indigenous
population, which implies increasing the water and sanitation infrastructure and promoting
dialogues to improve the use of health services, thus aiming to reduce the prevalence rate
of enteroparasitosis and consequently anemia.

In the study conducted by Gaviria et al. (2017), a high prevalence of parasitosis was
reported 95.2%, and 31% positivity for anemia in a Colombian indigenous community, a fact
considered urgent by the WHO, since the value detected for anemia was above 21%.
However, they did not observe a statistically significant association between anemia and
intestinal parasitosis, which may be explained by the fact that this relationship is more
frequent in helminth infections than in protozoa, since in this study a higher prevalence was
observed for infections caused by Blastocystis spp. (87.1%).

A study conducted by Din et al. (2018) revealed a prevalence of parasitosis of 27.5%
among Pakistani preschoolers, 61% of whom were anemic. There was an association
between worm infestation and anemia, since parasitized children were more anemic than
those not infected. It is said that most of these children lived among large families, muddy
houses with an open sewage system, and had illiterate or poorly educated parents. These

findings demonstrated that these factors are associated with an increase in parasitic
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infection among children. Family overcrowding combined with precarious conditions and
lack of parental awareness increase the probability of parasitic transmission, making the
family susceptible to parasitosis and consequently to anemia.

Alamneh et al. (2021) observed prevalences of anemia and enteroparasitosis in
11.9% and 69% of the children analyzed, respectively. Based on bivariate logistic
regression, anemia was associated with intestinal parasitosis, child's age, mother's age,
annual family income, period of initiation of complementary feeding, dietary diversity, and
food insecurity, some of which were predictive factors for childhood anemia. The chances of
developing anemia were three times higher among individuals with intestinal parasitosis,
which may be related to the action of certain parasites in the body, such as hookworms that
feed on blood and cause lesions in the intestinal mucosa — generating bleeding — which
contributes to anemia.

Afridi et al. (2021) demonstrated that 53.67% of the children studied were
parasitized, and among boys there was a higher prevalence (31%). The prevalence of
anemic children was 67.4%. Among them, 49.3% were infected by a parasite, which
confirms the association between anemia and intestinal parasitosis. Other causes for
anemia include dietary deficit, chronic infections, malabsorption syndrome, and
hemoglobinopathies.

In a study conducted by Santos et al. (2016) with children from Ifiapari, Peruvian
Amazon, it was observed that 20% had anemia. Intestinal parasitosis was identified in
31.4% of the cases, 26.5% of which were pathogenic intestinal parasites — Giardia lamblia
15.7%, hookworms 6.9% and Ascaris lumbricoides 3.9%. There was no association
between anemia and enteroparasitosis. The factors associated with the presence of anemia
were the intake of non-boiled water and monthly family income below 689 reais. The
presence of parasites in feces was associated with the shared use of sanitary facilities, as
well as age over 2 years — which can be explained by the greater autonomy of children and
contact with the soil.

Hannaoui et al. (2016) reported a prevalence of anemia in 20.66% of the children
evaluated, with 11.16% iron-deficiency anemia and 9.50% non-iron-deficiency anemia. The
prevalence of intestinal parasites was 74.1% among children with iron deficiency anemia
and 78.3% among children with non-iron deficiency anemia. No significant association was
found between anemia and enteroparasitosis. The most frequent parasite among the

children studied was Blastocystis sp. com an average prevalence of 30%, which may be
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related to anemic conditions, since this parasite causes unspecified gastrointestinal and
extraintestinal manifestations.

In a study with children from Ghana, Abaka-Yawson et al. (2020) did not observe a
significant association between anemia and enteroparasitosis, although 17.11% of the
children had anemia and parasitosis. The overall prevalence of anemia was 35.53%, while
44.08% of the children were positive for intestinal parasites. The prevalence of parasites
were: 20.39% Ascaris lumbricoides, 13.16% hookworms and 10.53% Trichuris trichiura, and
it was reported that the prevalence of infections by Ascaris lumbricoides and hookworms
increased with advancing childhood while Trichuris trichiura decreased with age.

This study demonstrated the importance of enteroparasitosis for public health,
especially among children in day care centers. Among the studies analyzed, an association
between anemia and enteroparasitosis was demonstrated, and the main associated factors
were related to the precarious living conditions of each population studied, low income,
inadequate hygiene, lack of quality basic sanitation, lack of basic health care, scarce diet

and low education.

CONCLUSION

Therefore, considering the results obtained, the importance of implementing
measures aimed at improving sanitary conditions, implementing programs to support the
needy population, as well as the need to educate the population about personal and
collective hygiene measures is emphasized. In addition, it is important to draw attention to
further studies aimed at the association of enteroparasitosis and anemia, since these

diseases can cause damage to the development of children.
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