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Abstract
Objective. To assess the prevalence of intestinal parasitic
infections among children in highly deprived areas, and its
possible association with demographic and socioeconomic
indicators. Material and Methods. From March to September 1998 in a convenience sample of 32 communities of
the border region of Chiapas, Mexico, selected at random
based on the level of poverty and distance from the community to the nearest health care unit (<1 hour; 1 hour or
more), one of every four households with children under
15 years of age was randomly selected to provide three
stool samples from their children (n 1478). Bivariate and
multivariate (generalized linear models for correlated binary data) analysis were performed. Results. The global prevalence of intestinal parasitosis was 67% (95% confidence
interval [CI] 64-70%). Sixty percent had multiple parasites.
The prevalence of Entamoeba histolytica/E dispar was 51.2%,
that of Giardia lamblia 18.3%, and that of Ascaris lumbricoides
14.5%. Multivariate analysis showed that age and speaking
an indigenous language were significantly associated with
the presence of E histolytica/ E dispar and Giardia lamblia.

Resumen
Objetivo. Estimar la prevalencia de parasitosis intestinal
en niños de zonas de alta marginación y su asociación con
indicadores demográficos y socioeconómicos de interés.
Material y métodos. En una muestra de 1478 menores
de edad, de entre 1 a 14 años, provenientes de 32 comunidades de la región fronteriza de Chiapas, México, de marzo a septiembre de 1998, se recolectaron tres muestras de
heces fecales, seleccionadas aleatoriamente a partir del grado de marginación (alto y muy alto) del municipio al que
pertenecen, y distancia de la unidad de salud más cercana a
la comunidad (<1 hora; 1 hora o más). En una de cada cuatro viviendas con niños menores de 15 años de edad, seleccionadas aleatoriamente, se obtuvieron tres muestras de
heces fecales de éstos. Se efectuaron análisis bivariados con
la prueba de ji cuadrada y multivariados con modelos lineales generalizados. Resultados. La prevalencia global
de parasitosis fue de 67% (intervalo de confianza IC 95%
64-70%). Sesenta por ciento de los niños estaban multiparasitados. La prevalencia de Entamoeba histolytica/E dispar
fue de 51.2%, de Giardia lamblia, 18.3% y de Ascaris lumbri-
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Source of water and lacking a refrigerator and electricity
were associated with the presence of Ascaris lumbricoides.
Conclusions. Measures should be taken to improve water
quality, sewage disposal, and domestic hygiene. Furthermore, health programs should be established to promote
breast-feeding, and education policies aimed at reinforcing
the use of indigenous languages by physicians in the health
services. The English version of this paper is available too
at: http://www.insp.mx/salud/index.html

coides, 14.5%. La mayor prevalencia de E histolytica/E dispar
se asoció con la edad y hablar algún idioma indígena; la de
Ascaris lumbricoides con el sitio de obtención de agua y la
carencia de refrigerador y electricidad. Conclusiones. Es
necesario hacer intervenciones locales de salud (calidad del
agua, sistemas de desagüe), programas de educación sanitaria (promoción de la lactancia materna y medidas higiénicas) y promoción del habla de idiomas indígenas entre los
médicos de la región. El texto completo en inglés de este
artículo también está disponible en: http://www.insp.mx/salud/index.html
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arasitic infections occur worldwide, mainly
affecting the poorer sectors of society.1 According
to the World Health Organization (WHO),2 around 1
billion people are infected by Ascaris or Uncinarius, 500
million by Trichuris or amoebas, and 200 million by
Giardia lamblia. Furthermore, there is a wide variability in both inter- and intra-regional parasitoses within
a given country and among countries.3, 4 These differences may be due to a variety of factors associated with
the prevalence of these infections, such as soil composition, climate, and method of transmission, among
others. Similarly, socioeconomic and health conditions,
education and beliefs related to traditional health practices, as well as the presence of domestic animals in
the home and contamination of water and food, have
all been reported as factors associated with the presence of these diseases.3, 4 Finally, age is also an associated factor related to the individual’s immunologic
status and behavioral patterns. One should also bear
in mind that intestinal parasite infections are associated with poor physical growth and development, as well
as with retardation of intellectual and cognitive development in children.5,6
Several estimates indicate that over a third (34%)
of the Mexican population is aged under 15 years
and that more than 60% of Mexicans live in poverty.7
Within the Mexican Republic, Chiapas is one of the
states with the worst conditions of poverty and socioeconomic deprivation (Table I). Additionally, Chiapas
has a high proportion of indigenous population.12,13 In
1997 the death rate in Chiapas due to infectious intestinal diseases was the highest in the country, at 23.9
per 100 000 inhabitants, while the national figure was
7.8 with the same denominator.14 The data recorded
for 2000 showed the same situation (17.3 versus 5.8,
respectively).9

A study carried out in Chiapas during 19941 among
the non-indigenous population revealed a higher prevalence of intestinal parasitosis –mainly due to Entamoeba histolytica– among children of poor peasants than
among those of “rich” peasants. However, the few
studies on parasites, which have been carried out in
Mexico in recent years, have mainly focused on determining the prevalence of these infections without
evaluating the associated epidemiological profile.15
Moreover, there are practically no studies addressing
the magnitude of this problem in indigenous areas of
high and very high levels of poverty.
In addition, Chiapas has a predominantly young
population and the majority of its inhabitants live in
poverty with a supply of water that is not only scarce
but also deficient in quality.13,16 This population also
has inadequate health coverage and scarcity of health
resources. We decided to conduct a study to assess the
health and living conditions in areas of high and very
high poverty levels,17 in an attempt to contribute to
the improvement of public health in Chiapas, Mexico.
Our main objective was to assess the prevalence of
intestinal parasitoses among children aged 1 to 14
years, and to determine its possible association with
demographic and socioeconomic indicators in one of
the regions of greatest poverty in Chiapas, –the region
bordering Guatemala.
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Material and Methods
The study was carried out from March to October 1998
in a convenience sample of 32 communities of the border region of Chiapas, located in the Southeastern part
of the state, bordering Guatemala. This area is one of
the poorest regions of Chiapas. The population of approximately 425 000 inhabitants is conformed pre-
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Table I

DEMOGRAPHIC, SOCIOECONOMIC, AND HEALTH INDICATORS OF C HIAPAS
Indicator

AND

MEXICO ,1998
Chiapas

Mexico

Demographic
% of population < 14 years (2000)*
% of indigenous population (5 and more years, 2000)*
Life expectancy at birth (years, 2002)‡
Total Fertility Rate (2002)‡

38.0
26.4
72.9
2.75

33.4
7.5
74.6
2.27

Socioeconomic
% households with own water supply (on the household) (2000)*
% households with dirt floor (2000)*
% households without gas cooking facilities (wood/coal) (2000)*
% illiterate population (subjects aged over 14 years) (2000)*
% with wastewater disposal system (2000)*

74.4
38.4
54.5
22.9
77.0

88.7
14.8
17.5
9.5
85.9

Health
Standardized intestinal infectious disease mortality rate (per 100 000 inhabitants) (2000)‡
Standardized acute respiratory disease mortality rate (per 100 000 inhabitants) (2000)‡
Standardized pulmonary tuberculosis mortality rate (per 100 000 inhabitants) (2000)‡
Standardized anemia mortality rate (per 100 000 inhabitants) (2000)‡
Maternal mortality rate (per 10,000 live births) (1998)§
% transmissible disease mortality (1999)#
Mean No. of years at death (1999)#

17.3
23.8
9.5
3.5
6.6
15.2
49.8

5.8
16.2
2.7
1.5
5.3
9.2
56.7

References: 8-11

dominantly by peasants, with substantial indigenous
settlements, mainly of the Mayan ethnic group Tojolabal. The majority of its inhabitants is engaged in
agricultural work, has low purchasing power, and practically no social security. In fact, their health needs, as
an “open population” (without social security), are
satisfied only through state-provided health services,
or through self-care, including the use of traditional
medicine.18
A random sample of communities was drawn
from municipalities with high and very high poverty
levels, considering their level of access to health services, as measured by the traveling time to the nearest
health facilities (<1 hour; 1 hour or more). The level of
poverty proposed by the National Population Council,19 is based on an index using the 1990 census information, and nine indicators considered to be structural
in nature (with little change over time), such as educational level, dwelling conditions, size of community,
and monthly income. All municipalities in Mexico are
classified according to this index into five levels of
poverty (from very high to very low). In the border

region, two of twelve municipalities are classified as
having “very high” poverty levels (both of them were
included in the sample), nine as “high” (five of them
were selected by simple random sampling), and one
is classified as having a “medium” poverty level (not
included in the sample). On the other hand, the level
of access to health services is one of the indicators used
to measure the level of development of countries.20
Information was obtained from 1 878 of the 1 894
households that were selected (non-response rate of
0.84%). A total of 11 274 people were registered in
these households. The total population in the study
area (the municipalities with “high” and “very high”
poverty levels) was estimated at 331 437 persons, representing 9.0% of the population of Chiapas, distributed among 885 communities.18
A standardized health questionnaire (based on
previous studies carried out in Chiapas)1,21-24 was administered to all adults in the households studied,
which gathered demographic (age, sex, ethnic group),
socioeconomic, and health and services usage information. The fieldwork was carried out by seven in-

salud pública de méxico / vol.45, no.5, septiembre-octubre de 2003

381

ARTÍCULO

Morales-Espinoza EM y col.

ORIGINAL

Table II

terviewers: four graduate students (two chemists, one
biologist, and one social worker) and three people from
the same region who spoke Tojolabal (the main Mayan language of the region), to translate when necessary. Of the total number of households, those with
children under 15 years of age were identified, and one
in every four of these households was systematically
selected. Stool specimens were obtained from all the
children aged between 1 and 14 years (n=1 478) in each
of the households selected. In some households more
than one child provided a specimen.
Mothers or guardians of all selected children were
asked to obtain three stool specimens on three consecutive days starting the day following the interview.
Mothers were instructed on how to collect the stool
samples and were provided with one Copropac container per child, filled with Phenol-Alcohol-Formaldehyde
(PhAF) preserving solution, 25 and three wooden spatulas, each one to be used to obtain one stool specimen,
which was subsequently incorporated into the PhAF
solution. Fecal specimen containers were retrieved by
fieldworkers from the collaborating households. The
containers were sealed in polystyrene foam bins using
parafilm, for storage and transportation from the communities under study to the laboratories of the Malaria Research Center (Ministry of Health), in Tapachula,
Chiapas, where they were processed by the Faust
Method by trained laboratory personnel.26
A total of 1 160 children submitted three fecal
specimens for analysis (response rate 78.5%). The main
reasons for not being able to process specimens from
the remaining 318 children were as follows: 224 did
not respond, while the others either did not complete
the three specimens, provided insufficient quantities,
were currently taking anti-parasite medication, or the
child was not at home during the study period. Although some indicators (locality, age and occupation
of head of household) showed differences between
excluded and included children, the groups were
similar for gender, indigenous language spoken by
head of household, and some characteristics of the
households (Table II).
The study protocol was approved by local authorities and accepted by all adults in each study
community (informed consent was requested at community meetings organized in each study village).
Positive enteroparasitosis was defined as the presence, whether scarce or abundant, of eggs, cysts, larvae, or parasites in the fecal specimen. To simplify the
presentation of results, despite more parasites being
identified, analysis was restricted to the three most
prevalent and epidemiologically important (Entamoeba histolytica, Giardia lamblia, and Ascaris lumbricoides).

They were analyzed separately, given that bivariate
analyses showed that joint distributions of the parasites were not significant (results not shown). The Faust
method does not differentiate pathogenic and nonpathogenic amoebas such as Entamoeba dispar, there-
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CHILDREN’S SOCIOECONOMIC CHARACTERISTICS,
CHIAPAS , MEXICO, 1998
Variable

Locality
Rural
Urban

Included children Excluded children
n=1 160
n= 321

p

16.4%
83.6%

11.2%
88.8%

<0.03

1-4 years
5-9 years
10-14 years

33.4%
35.9%
30.7%

24.5%
31.4%
44.0%

< 0.05

Male
Female

52.2%
47.8%

53.9%
46.1%

0.58

Overcrowding (persons/bedroom)
<4
24.1%
≥4
75.9%

26.5%
73.5%

0.37

Occupation of head of household
Agriculture
80.9%
No agriculture (other)
19.1%

87.5%
12.5%

< 0.05

Indigenous language spoken by head of household
No
76.3%
Yes
23.7%

78.5%
21.5%

0.40

Have refrigerator
No
Yes

88.2%
11.8%

92.5%
7.5%

<0.04

Cooking facilities
Wood/coal
Gas

94.2%
5.8%

95.1%
4.9%

0.55

Electricity
No
Yes

84.7%
15.3%

81.0%
19.0%

0.12

Floor
Without covering
With covering

64.0%
36.0%

59.5%
40.5%

0.14

Wastewater disposal system
None
Toilet, privy

23.9%
76.1%

22.7%
77.3%

0.67

Age

Sex

Intestinal parasites in Chiapas, Mexico

fore our results are expressed as: Entamoeba histolytica/
Entamoeba dispar infection.
Bivariate relationships between the above mentioned parasites and factors possibly associated with
their presence were assessed by the chi-square test, or
Fisher’s exact test, using the SPSS package for Windows, version 8.0. Multivariate analysis was performed
using generalized linear models for correlated binary
data for each parasite27-29 with SAS, PROC GENMOD.
Models were adjusted for factors related to the presence of parasites in the bivariate analyses and according to epidemiological criteria. Therefore, the method
used was the “enter” method.
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communal source or river; overcrowding; and, as expected, living in a locality classified as having very high
poverty; head of household speaking an indigenous
language; and child’s age between 10 and 14 years (Table III).
Table IV shows the models including only the variables associated with the presence of parasites, and
the variables of epidemiological importance (such as
age or overcrowding) in the study of each parasite,
as well as other variables indicating the level of poverty (living conditions and educational level). Within the
three models, only the variables age and indigenous
language were found to be significantly associated with
the presence of Entamoeba histolytica/Entamoeba dispar,
while for Giardia lamblia the significant variables were
those mentioned above and, additionally, the water
source (Table IV). The variables associated with the
presence of Ascaris lumbricoides were: water source,
and two conditions related to characteristics of the
home –having a refrigerator and having electricity.
However, age and overcrowding were retained in the
model due to their epidemiological importance in the
study of this parasite (Table IV).
Finally, it should be noted that in the three models
fitted, the correlation between children in the same
home was below 0.2.

The mean age of study subjects was 6.8 years (standard deviation [SD] 3.9), with 33% aged between 1 and
4 years, 36% aged 5 to 9 years, and 31% 10 to 14 years.
The percentage of males was 52.1. With respect to socioeconomic indicators, 64% lived in houses with dirt
floors, 86% used wood as the cooking fuel, only 12%
lived in houses having a refrigerator, and 24% lived in
houses with no sewage disposal system.
At least one parasite was found in 776 of the children studied, yielding a global intestinal parasitosis
prevalence of 67% (CI 95%: 64-70%). Of these 776, 40%
had one species of parasite, 43% had two, 15% had
three, and 2% had four. The distribution of identified
parasites was as follows: Entamoeba histolytica/Entamoeba dispar 51.2%, Entamoeba coli 32.9%, Giardia lamblia 18.3%, Ascaris lumbricoides 14.5%, Hymenolepis nana
1.5%, Trichuris trichuria 0.8%, and Iodamoeba butschlii
0.1%.
Factors associated with a higher prevalence of
Entamoeba histolytica/Entamoeba dispar (Table III) were:
living in a locality classified as having very high poverty; head of household speaking an indigenous language; lack of a refrigerator in the home; river as the
main source of water; and child’s age between 1 and 4
years.
Factors associated with Giardia lamblia infection
were: locality being classified as having very high poverty, head of household speaking an indigenous language; house with dirt floor; obtaining water from
either a public well or from a river; and child’s age
between 1 and 9 years.
Finally, Ascaris lumbricoides was the parasite statistically associated with the greatest number of factors.
Practically all household-related indicators denoting
greater poverty were found to be associated with this
helminth: lack of electricity, lack of refrigerator; use of
wood as cooking fuel; dirt floor; water supply from

Study findings indicate a prevalence of 67% for intestinal parasitosis among the population 1 to 14 years
of age in areas of high and very high poverty in the
border region of Chiapas, Mexico, almost two thirds
(60%) of whom are infected with several parasites.
Thus, in this region, intestinal parasitosis infection is a
common phenomenon.
This fact is very important, given that Chiapas is
one of the Mexican states with the highest rates of
diarrheic diseases. It has the highest rate of death associated with diarrhea (four times higher than the rate
for Mexico as a whole) and 50% of these deaths occur
among children aged under 15 years.30
The overall distribution of parasite prevalence is
consistent with that found by most of studies undertaken in Mexico and in other countries, Entamoeba
histolytica and Giardia lamblia being the most common protozoa, and Ascaris lumbricoides the most
common helminth.31-34 However, the percentages do
not coincide. This may be due to a variety of factors
such as employment of differing diagnostic techniques
(we were unable to differentiate between pathogenic
amoebas and non-pathogenic ones such as Entamoeba
dispar), geographical differences, or due to different de-
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Table III

F ACTORS IDENTIFIED AS ASSOCIATED WITH THE THREE PREVALENT
AND EPIDEMIOLOGICALLY IMPORTANT PARASITES, CHIAPAS , M EXICO, 1998
Variable

n

Entamoeba histolytica/dispar
OR (95% CI)

Giardia lamblia
OR (95% CI)

Ascaris lumbricoides
OR (95% CI)

Locality
Rural
Urban

970
190

1
0.92 (0.67-1.26)*

1
0.73 (0.48-1.13)*

1
0.65 (0.40-1.06)*

Stratum (level of poverty)
Very high
High

637
503

1
0.70 (0.55-0.88)‡

1
0.73 (0.54-0.99)‡

1
0.48 (0.34-0.69)‡

Mother´s educational level (elementary grade)
>3 rd
≤3 rd

124
253

1
1.46 (0.94-2.27)*

1
1.56 (0.90-2.70)*

1
1.21 (0.66-2.19)*

Occupation of head of household (agriculture)
No(other)
Yes

218
924

1
1.20 (0.89-1.61)*

1
1.40 (0.94-2.10)*

1
0.73 (0.49-1.08)*

Indigenous language spoken by head of household
Yes
No

274
880

1
0.53 (0.40-0.70)‡

1
0.48 (0.35-0.66)‡

1
0.53 (0.38-0.75)‡

Have refrigerator
No
Yes

1023
137

1
0.62 (0.43-0.90)‡

1
0.75 (0.46-1.23)*

1
0.20 (0.08-0.49)‡

Cooking facilities
Gas
Wood /coal

160
1000

1
1.33 (0.95-1.87)*

1
1.38 (0.87-2.19)*

1
2.30 (1.2-4.2)‡

Electricity
No
Yes

268
892

1
0.97 (0.74-1.27)*

1
0.88 (0.62-1.23)*

1
0.29 (0.20-0.40)‡

Floor (with covering)
Yes
No

418
742

1
1.22 (0.96-1.55)*

1
1.40 (1.02-1.92)‡

1
2.41 (1.63-3.57)‡

Wastewater disposal system
None
Toilet, privy

277
883

1
0.86 (0.65-1.13)*

1
0.55 (0.28-1.10)*

1
0.62 (0.28-1.40)*

Overcrowding (persons/bedroom)
≥4
<4

441
719

1
0.85 (0.65-1.11)*

1
1.07 (0.76-1.50)*

1
0.40 (0.25-0.65)‡

Water supply
From river
Own
Communal

265
615
280

1
0.69 (0.51-0.92)‡
0.76 (0.54-1.07)*

1
0.50 (0.36-0.70)‡
0.43 (0.28-0.65)‡

1
0.39 (0.27-0.57)‡
0.52 (0.33-0.80)‡

Own
Communal
River

615
280
265

1
1.11(0.84-1.47) *
1.45 (1.09-1.94)‡

1
0.85(0.58-1.27)*
2.00 (1.42-2.80)‡

1
1.32 (0.87-2.02)*
2.55 (1.75-3.73)‡

77
178

1
0.57(0.33-0.98) ‡

1
1.52 (0.83-2.81)*

1
0.45 (0.18-1.14)*

Female
Male

555
605

1
0.94 (0.74-1.18)*

1
1.18 (0.88-1.58)*

1
0.92 (0.66-1.27)*

Age (years)
10-14
1-4
5-9

356
387
417

1
0.54 (0.40-0.72)‡
0.84 (0.63-1.11)*

1
1.63 (1.11-2.39)‡
1.55 (1.06-2.27)‡

1
1.57 (1.02-2.39)‡
1.46 (0.96-2.22)‡

387
417
356

1
1.55 (1.17-2.04)‡
1.85 (1.38-2.47)‡

1
0.95 (0.68-1.34)*
0.61 (0.42-0.90)‡

1
0.93 (0.64-1.36)*
0.64 (0.42-0.98)‡

Bacteriological water quality
Poor
Good
Sex

1-4
5-9
10-14

OR= Odds Ratio, CI= Confidence Interval
* p= Not significant
‡
p< 0.05
384
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mographic and socioeconomic patterns of the populations studied (age, presence of indigenous groups, rural versus urban areas).35
One of the most important factors associated with
the presence of protozoa was the head of household
speaking an indigenous language. This condition
probably reflects, on the one hand, the poverty level of
the indigenous population studied, and on the other,
problems in communication between these people
and the health services: many indigenous people have
difficulty in speaking Spanish, and doctors at health
centers do not speak the indigenous language predominant in the region (almost 100% of doctors working in
health services in Chiapas speak no indigenous language). Both situations affect access to health services

and to health information. At the same time, they can
be associated with worse living conditions,18 as well
as with habits, beliefs and health practices different
from those promoted by institutional medicine.33
Age was also found to be significantly associated
with the prevalence of protozoa (Entamoeba histolytica/
Entamoeba dispar and Giardia lamblia). A lower prevalence of Entamoeba histolytica/Entamoeba dispar was
observed in the group aged from 1 to 4 years. This could
be due to the fact that generally children in the areas
where the other studies were carried out are breastfed beyond one year of age 1, and it is not uncommon
for breast-feeding to continue until two years or
even longer (around 50%, data not shown). Thus, children receive immunological protection through their
mother’s milk.36 Two additional factors must also be
considered: that at this stage of infancy the child interacts less with its surroundings; and secondly that
liquids other than breast milk are most commonly tea
or coffee, thus ensuring that the water consumed has
been boiled.
In contrast, a higher prevalence of Giardia lamblia
parasitosis was found in the groups aged from 1 to 9
years, an association that has been reported by other
authors. 36-38 The highest prevalence was among
those aged under 5, which decreased as age increased.
Once again, the coexistence of two factors could explain the higher prevalence of this parasite among the
younger children: on the one hand immaturity of
the humoral immune response, which plays a very
important role in controlling Giardia lamblia infections
but not so much in the case of Entamoeba histolytica,39
and on the other hand, the presence of malnutrition,
to a greater or lesser extent, which in turn reduces
both cellular and humoral immune defenses.40 Several
studies have shown that Chiapas, along with Oaxaca,
are the Mexican states with the highest height deficit
rates. For example, among first grade elementary
school children height deficit is 44.1%, which contrasts
with the national figure of 18.7%, and more dramatically when compared to the state of Baja California (in
the North of Mexico), where only 4.3% of such children have a height deficit.41 Another study carried out
in 1996, an striking prevalence (51%) of height deficit
in Chiapas was found in children under five years.42
Regarding the association between Giardia lamblia
parasitosis and obtaining water for domestic consumption directly from rivers, it is important to note
that this practice makes it necessary to consider the
possibilities of infection by this parasite. River water
is an exposed source and it is vulnerable to a variety of
types of contamination, not only environmental but
also during its transport, usually in non-hygienic conditions.
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MULTIVARIATE ANALYSIS FOR ENTAMOEBA
HISTOLYTICA/ENTAMOEBA DISPAR ,* GIARDIA LAMBLIA ,‡
AND ASCARIS LUMBRICOIDES, § C HIAPAS, M EXICO, 1998

Variable

Odds Ratio

95% confidence
interval
Lower
Upper

Entamoeba histolytica/Entamoeba dispar
Age 1- 4 years
Age 5- 9 years
Indigenous language: No

0.52
0.82
0.52

0.39
0.62
0.37

0.70
1.10
0.73

Giardia lamblia
Age 1- 4 years
Age 5- 9 years
Indigenous language: No
Water supply: own
Water supply: communal

1.55
1.50
0.62
0.64
0.53

1.06
1.01
0.41
0.42
0.32

2.26
2.22
0.94
0.98
0.89

Ascaris lumbricoides
Age 1- 4 years
Age 5- 9 years
Water supply: own
Water supply: communal
Refrigerator: Yes
Electricity: Yes
No overcrowding

1.32
1.31
0.44
0.35
0.32
0.32
0.59

0.85
0.84
0.26
0.18
0.12
0.19
0.33

2.07
2.06
0.73
0.67
0.81
0.53
1.05

* Baseline group: age 10-14 years, head of household spoke some indigenous language. Baseline Odds: 2.29. Exchangeable correlation between
children of the same home: 0.15
‡
Baseline group: age 10-14 years, head of household spoke some indigenous language, water obtained from river. Baseline odds: 0.35. Exchangeable correlation between children of the same household: 0.12
§
Baseline group: age 10-14 years, water obtained from river, no refrigerator, no electricity, overcrowding. Baseline Odds: 0.64. Exchangeable correlation between children of the same household: 0.15
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Although it has been reported that ascariosis
shows convex prevalence and intensity patterns with
age,27,43,44 in our study no significant association was
found between age and the presence of ascariosis. Two
plausible explanations for this fact can be advanced:
firstly, it has been reported that Ascaris lumbricoides is
more prevalent in children than adults, but its physiopathology is not associated with an individual’s predisposition related to age in terms of growth; secondly,
overcrowding among the population under study
could affect this association (in the present study
overcrowding was at the borderline of statistical significance). It should be pointed out that the literature
which we consulted27,39,43-46 revealed that age is found
to be a significant factor for Ascaris lumbricoides, precisely when overcrowding is not taken into account.
However, in the multivariate analysis age was retained
since it is traditionally associated with the presence of
this helminth.
Similarly, Ascaris lumbricoides is also more prevalent in the less favored social classes, which may be
explained by their closer contact with soil and harsh
environmental conditions.38,43,46 Thus, lacking a refrigerator and electricity is an indirect measure of the
family’s economic situation and could be related to
higher probabilities of food contamination. This should
be taken into account precisely because it is in populations of this type that moderate or severe ascariosis
infection has been associated with malnutrition and
growth retardation in children.30
With regard to bacteriological water quality, the
present study is limited when it comes to analyzing
the relationship between the bacteriological quality of
drinking water and the presence of parasites in the
child. As we reported in another article,47 difficulties
in access to the study area (geographical, climatic and
those specific to the armed conflict that began in 1994),
as well as budget problems, meant that water samples
could only be obtained from 99 of the 1,874 households
under study. In 67% of these 99 households the bacteriological quality of the water was poor (three or
more CFU/100 ml of total coliforms).48 This finding,
although based on a small sample, reflects the problems of drinking water contamination as well as the
lack of adequate water supply systems in most of the
communities, which are predominantly rural. In many
studies, water contamination was associated with high
intestinal parasitic infection.27,33
The variable maternal education level33 has been
found to be significantly associated with parasitosis
in other studies; however, in our survey it was not significant, there were not enough data (information was
obtained from about 377 mothers) or most of the
mothers from whom information was collected had

very low education levels (< three years formal education).
Even so, it should be noted that the low correlation estimated by the three models suggests that the
variables included explain well enough the presence
or absence of intestinal parasitosis. In other words, it
would appear that no important variables have been
omitted which could help to significantly explain the
clustering, in this case family- or household-related,
of the variable under study.
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Conclusions
The results obtained in the present study, along with
the excessive death rates due to infectious intestinal
diseases en Chiapas, highlight the compulsory nature
of the need for programs to be developed to reduce
the observed prevalence of parasitosis and to raise the
quality of life and health of these highly deprived populations.
In the particular case of enteroparasitosis, urgent
measures should be taken to improve water quality,
sewage disposal and domestic hygiene, and to promote
breast-feeding, as well as education policies aimed at
reinforcing the use of indigenous languages by physicians in the health services.
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