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Persistence of intestinal parasitic infections during the
national de-worming campaign in schoolchildren of
northwestern Mexico: a cross-sectional study

Luis Quihui-Cota, Gloria Guadalupe Morales-Figueroa

Centro de Investigacion en Alimentacién y Desarrollo, Mexico

Background Intestinal parasitism remains a public health challenge in northwestern Mexico
even when a twice yearly single dose of albendazole (400 mg) is administered to schoolchildren.
We aimed to determine the current prevalence of intestinal parasitic infections in schoolchil-

Methods The Faust and Kato Katz techniques were used to detect and identify the intestinal
parasite species. One thousand two hundred and seventy eight children from 12 public schools
were invited to participate in this study; 312 children participated in September 2003.

Results Sixty eight percent of the subjects had intestinal parasites, 63% had protozoan infec-
tions, and 29%, 16% and 10% were infected with Giardia duodenalis, Hymenolepsis nana,
and Entamoeba histolytica/dispar/moshkovskii respectively. Fifty children excreted eggs of

Conclusion Educational strategies should be considered to support the national de-worming
campaign, because albendazole alone will not sufficiently improve the health conditions of
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Introduction

Intestinal parasitism remains a public health problem
worldwide [1,2]. Thus, effective programs for controlling
intestinal infections by helminths with regular treatment
were introduced worldwide after an informal consultation
on intestinal helminths [3]. Some of these programs have
effectively reduced the prevalence and intensity of infections
and chronic morbidity in Seychelles, Zanzibar, and Sri Lanka,
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using mebendazole and albendazole [3].

In Mexico, intestinal parasitic infections remain associated
with high morbidity in the general population [4].In 1987,
the Mexican schoolchildren were revealed to be the age group
most affected by these infections [5]. A Mexican de-worming
campaign was implemented in 1993 based on the worldwide
effectiveness of the helminth control programs and it was
determined that the program should provide albendazole
to 95% of children aged 2-14 years, to reduce primarily
helminth infections by hookworms, Ascaris lumbricoides
(A. lumbricoides), Trichuris trichiura (T. trichiura), and
Hymenolepis nana (H. nana), predominant in southern
Mexican regions [6].

In 1995 the prevalence of Giardia duodenalis (G. duodenalis)
was estimated at 32% in Mexico [7] and it remained the most
important pathogenic intestinal protozoa causing infection
in northwestern Mexico, with prevalence ranging from 14%
to 49% during the recent years [8-12]. Another important
pathogenic protozoa is Entamoeba histolytica (E. histolytica)
that can achieve a prevalence of up to 50% in the south of
the country [13] although it may be less predominant than
giardiasis in the northwestern region [9-12]. Up to date, the
Ministry of Health continues to administer a twice-yearly
single dose of albendazole to the child population, however, the
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prevalence of intestinal parasitic infections in schoolchildren of
northwestern Mexico remains currently unknown and health
authorities demand this information in order to establish
supporting strategies to the campaign.

Materials and Methods

Study area and population

This cross-sectional study was conducted in September
2003 in the state of Sonora in northwestern Mexico. Sonora
borders to the east the state of Chihuahua, to the south the
state of Sinaloa, to the west the Gulf of California, and to the
north the American state of Arizona. The total population of
Sonora was estimated in October 2004 to be 2,336,574; the
subsets of the population aged 6-12 years old and 13-17 years
old were estimated to be 320,824 and 222,912, respectively
[14]. Twelve governmental primary schools from four Sonoran
municipalities (Nogales, Empalme, Cajeme, and Ures) were
selected on the basis of a high gastrointestinal infections
rate in the general population of the community [15,16],
low socioeconomic level in the areas of the schools [17] and
presence of the national campaign [15]. No epidemiological
study to investigate the prevalence of intestinal parasitic
infections has ever been carried out in the study sites,
despite the fact that all the selected schools regularly receive
albendazole [15].

The purpose of this study was described to personnel
from health services, city councils, schools, parents and
schoolchildren. One thousand two hundred and seventy eight
schoolchildren were officially enrolled in the selected primaries
in September 2003 [18]. All children were invited to participate
while plastic containers were distributed with requests for fecal
samples (three samples from each subject were to be collected
in each school during a five-day period). Our study population
consisted of 312 schoolchildren representing around 24.5% of
the voluntarily enrolled population. Information about names,
ages and genders of the children were obtained from school
registers. School authorities confirmed the administration
of albendazole during visits by the de-worming campaign.

Written consent from parents or guardians was obtained
for all children willing to participate. Six hundred and eighty
six children who were unwilling to participate, or were disabled
(n=5), supplemented (n=11), medicated (n=13), de-wormed
with drugs other than albendazole (n=27), who dropped out
of school (n=134) or moved away from the study sites (n=88),
were excluded or not recruited during the study time. The
ages and non-school-assistance of the non-recruited children
were not recorded. Approval to conduct this study was granted
by the ethical committee of the Centro de Investigacion en
Alimentacién y Desarrollo A.C.

Stool collection and parasitology

Stool samples were collected from each subject and
transported properly to the laboratory of parasitology at
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the Centro de Investigacion en Alimentacién y Desarrollo
in Hermosillo. Samples were stored between 5 °C and 7
°C for 24-72 h until analysis by the Faust and Kato-Katz
techniques [19]. Covered slides with fecal material in a drop
of iodine solution were observed using 10x and 40x objectives
for identification of protozoan cysts of G. duodenalis, E.
histolytica/dispar/moshkovskii [20], Entamoeba coli (E. coli),
and Endolimax nana (E. nana) which have shown high
prevalence in northwest Mexico [8-12] and helminths eggs
(hookworms, A. lumbricoides, T. trichiura, and H. nana). In
addition, the Kato-Katz cellophane thick smears for helminths
were used to count the number of eggs per gram of feces
(epg) and the final value was the epg average found in the
number of samples (3, 2, or 1) provided by each child. The
epg was calculated multiplying twenty times the number of
eggs counted in 50 mg of feces. Infection was defined as the
status with one or more parasit species (sp.), polyparasitism
with two or more parasite sp., helminth infection only with
helminth parasite sp., and protozoan infection only with
protozoan parasite sp.

Data analysis

Infection prevalence was expressed as the percentage of
schoolchildren found positive for the parasite sp. detected in
any of the fecal samples provided. Chi-square tests were used
to test differences in the proportions of infections between
males and females. The intensity of helminth sp. was defined
in epg and was reported as the arithmetic mean intensity +
standard deviation. Statistical significance was set at p <0.05.
Data were analyzed using Number Crunch Statistical System
2001 (Version 1.6.0. 329 North 1000 East Kaysville, Utah
84037.com, USA).

Results

A total of 312 schoolchildren participated voluntarily in
this study and half of them (n = 155) were girls. The mean age
of the total of children recruited in this study was 8.3 (+1.3)
years. No differences were found between the proportion of
genders (p = 0.989). A total of 813 fecal samples (serials of
3,2 and 1 samples were provided by 224, 53 and 35 children
respectively) were collected and analyzed during the sampling
period. More than half of these children exhibited intestinal
parasitic (68%) and protozoan (63%) infections (Table 1);
the prevalence of helminth infections was 16% (Table 1).
G. duodenalis and H. nana showed a substantial prevalence
(29% and 16%, respectively; Table 1); a high prevalence was
also detected for non-pathogenic amebas such as E. coli and
E. nana. In contrast, E. histolytica/dispar/moshkovskii had a
low prevalence. Helminth infections by A. lumbricoides and
T. trichiura as well as hookworm infections were not detected
in this study. The prevalence of parasitic infections did not
significantly differ by gender (p >0.05; data not shown).
Fifty children excreted a mean of 63 (+ 354) epg of H. nana.
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Table 1 Prevalence of intestinal parasites in a total of 312 schoolchildren
of northwestern Mexico in September 2003

Sampling Time September 2003
Number of children 312
% (CI)y

Infection* 68 (62-73)
Polyparasitism** 41 (36-47)
Helminth infectiont 16 (12-20)
Protozoan infection# 63 (57-68)
H. nana+ 16 (12-20)
G. duodenalis+ 29 (24-34)
E. histolytica/dispar/moshkovskiiA 10 (7-13)
E. coli 26 (21-31)
E. nana 37 (31-42)

*Infection with one or more parasites; **Infection with two or more parasites;
fInfection only with helminths species; #Infection only with protozoan
species; yConfidence interval; + Pathogens; No pathogens; A Pathological
status not defined

H. nana, Hymenolepis nana; G. duodenalis, Giardia duodenalis; E. histolytical,
Entamoeba histolytical; E. coli, Entamoeba coli

Intensities of < 100 and > 1000 epg were found in twenty two
(44%) and five (10%) of these children, respectively.

Discussion

We estimated the prevalence of intestinal parasitism in
12 primary schools in four communities of northwestern
Mexico. We confirm that these schools had been treated by
the de-worming program since 1993, in agreement with an
official school list based on treatment priority of intestinal
infections. Although, all of the recruited children had recently
received albendazole (March 2003), the intestinal parasitic
infections were highly prevalent in this study against our
expectations (Table 1).

G. duodenalis has been recognized as the predominant
protozoan affecting the general population in northwest
Mexico [8-12, 21].In addition, although these previous studies
identified H. nana as the most important infection-causing
helminth infection, with lesser T. trichiura and A. lumbricoides,
our study found that G. duodenalis remains the predominant
protozoan and H. nana the only detected helminth (Table 1).

The national prevalence and intensities of ascariasis and
trichuriasis have significantly decreased in the schoolchildren’s
population associated probably with the de-worming campaign
[6] and this may also underlie the absence of these infections
in our study (Table 1).

In addition, the prevalence of these infections in the
study sites remains high even when our study children
are periodically receiving albendazole (last treatment was
March 2003) which may reflects poor health and hygiene
education in their families. We must mention that this

study was not designed to assess the effectiveness of the
de-worming campaign, and probably the sample size is
not representative of the schoolchildren’s population of
the state of Sonora. However, the reality is that our study
population at the study sites is probably at high risk of
infection by giardiasis and hymenolepiasis. Results of this
study suggested that educational strategies on health and
hygiene should be integrated into the national de-worming
campaign, since the antiparasitic treatment alone will not
improve the health conditions of these most vulnerable
communities. In addition, this is the first study to determine
the current prevalence of intestinal parasitic infections in that
regional area, and results are required from health program
developers and policymakers to justify further studies to assess
the effectiveness of the national de-worming campaign in
the study sites in order to design and to integrate educational
strategies to the program to achieve maximal benefits in a
short term and to explore natural alternative treatments at
alocal level.

Summary Box

What is already known:

o Effective programs for controlling helminth
infections with regular treatment have been
introduced worldwide and some of them have
effectively reduced these infections

o In 1993, a de-worming campaign to provide
albendazole to children was implemented to reduce
primarily helminth infections, the predominant
parasitic infections in southern Mexico

« In contrast, earlier studies have shown that protozoan
intestinal infections are the major parasitic infections
in northwestern Mexico

o In spite of a de-worming campaign which remains
active, the current prevalence of these infections is
not well known in that part of the country

What the new findings are:

o Our results suggest that the population of our study
sites is still at high risk to be affected for infection by
intestinal parasitic infections parasites, particularly
giardiasis and hymenolepiasis

o Our observation of high prevalence of infection
after the regular antiparasitic treatment suggests that
educational strategies on health and hygiene must be
integrated into the national de-worming campaign

o This is the first study to determine the prevalence
of intestinal parasitic infections in that region, and
results are required by the health authorities to
consider further alternatives to support the national
campaign in order to achieve maximal benefits
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