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Abstract

Intestinal parasites are mainly concern among children especially under age 13 who studying
in primary school due to lack of appropriate protective procedures of themselves from those
parasites. The parasitic infection in children may cause them serious effects in case of heavy
infection if the proper prophylactic strategies are not applied. This study was conducted to survey
the prevalence of intestinal parasites among the kindergarten and primary school students in
Lakhok subdistrict, Pathumthani, Thailand which located closely to grimy canal (Premprachakorn
canal) in the northern suburban area of surrounding Bangkok.

The cross-sectional descriptive study was performed within July 2017. The 96 stool samples
were collected from the students age 4 to 12 (51 girls and 46 boys). The evaluation of intestinal
parasite was occupied by standard microscopic examination (simple direct smear) using 0.85%
NaCl and Lugol’s iodine and also by modified concentration method using Mini Parasep®
SF (Apacor, England). The investigation of pinworm infection was performed by Scotch tape
technique. The result was represented in percentage of infection.

The prevalence among the students was 20.83% with 5.21% of pathogenic parasites and
15.62% of non-pathogenic parasites. The prevalence in the girl was higher than the boy in
25.49% and 15.56%, respectively. The highest prevalence was Blastocystis spp. (65% among
identified parasites), and the others were Endolimax nana, Giardia lamblia, and Entamoeba
coli, respectively. Only Enterobius vermicularis egg was found in the stool samples (5%). The
prevalence of E. vermicularis by using Scotch tape technique was 5.41%. The sex of children
was also statistically significant (7.50% in the boys and 2.94% in the girl).

The prevalence of intestinal parasites in this current study is higher than the previous reports
but the patterns are the same. Most of identified parasites are intestinal protozoa and non-
pathogenic parasites are the highest incidence among them. Even though there are non-
pathogenic parasites but it would be the index for personal hygiene and sanitary. This information
could be used for taking further control strategies in the school and community all around.
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Introduction

Intestinal parasite infection is one of the
major public health problem in Thailand especially in
children who lacking of ability to protect themselves
from the parasites properly. The infection causes
several complications affecting their daily life such as
causing diarrhea, feverish, and disturbing their learning
capability particularly in heavy infection. The Bureau
of Epidemiology, Ministry of Public Health of Thailand
has been reported for the prevalence of intestinal
parasites among Thai population since 1981 to 2001
which illustrated the reduction of infection rate from
62.9 to 22.5%" according to the policy to eradicate
these pathogens campaign during that period. How-
ever, the infection rates in primary school age were
remaining high up to 60%.” "

This investigated school is the primary school
located in Lakhok subdistrict, Pathumthani province;
the northern surrounding area of Bangkok. Most of
the students in this school stay in the community
close to the grimy area of Premprachakorn canal
(connected between Chaopraya river from the north
to the south). Due to that reason, the children have
the better chance to obtain parasitic infection ac-
cording to the accession of clean water for consump-
tion is limited and insufficient knowledges to avoid
themselves from infective parasites. Previous study
in 2001, Lakhok subdistrict has been investigated for
parasitic infection with 235 samples by the Ministry of
Public Health of Thailand and the report was showed
prevalence of 6.4% for overall parasitic infection with
4.7% Hookworm, 2.1% Opisthorchis viverrini, and 0.4%
Trichuris trichiura, respectively.”” Even that report has
been illustrated small percentage of the infection but
the study from this school was opposite. The same
school has also been studied in 2011 by Kitvatanachai,
they have been reported for the intestinal parasitic
infection among the students. The prevalence was
14.3% which higher than the previous report but the

identified parasites were mostly protozoa and only

one case of hookworm infection was found. In the
meantime, they also investigated for the pinworm
(Enterobius vermicularis) infection, the prevalence
was 10.4% that was quite high when compared to
the other schools in the same area.’”’

The objective of this study is to investigate
the parasitic infection among the students in the
primary school and monitor that situation in this
school that was educated and introduced of some

essential strategies for their teachers, parents, and

also directly to the children previously.

Method

Study population and design

This study was conducted in the kindergarten
(from 1 to 3; four to six-year) and the primary school
ages (prathom 1 to 6; seven to twelve-year) students
in the primary school, Lakhok subdistrict, Pathumthani
province, Thailand. The school is located in suburban
area of the northern surrounding Bangkok zone closely
to the Premprachakorn canal which empty with water
plants and rubbishes. The interesting point is that
the children do have the high chance to get parasitic
infection from improper hygienic behaviors of them
and their parents. The descriptive cross-sectional
study was designed to investigate the prevalence of
intestinal parasites among them. The students under
age 13 were included in the study and all of the
participants were consented by their parents. From
178 consented children, only 96 stool samples were
returned (51 girls and 45 boys) and 74 were evaluated
for the pinworm infection (performed only in four to
nine-year students). The participants were also asked
for the general information that would be related to
the parasitic infection such as source of fresh water,
hand wash before meal, and other risky behaviors.
This study was approved by ethical committee of
the research institute of Rangsit university accession
number RSEC 2/2560.
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Assessment of intestinal parasites

The obtained stool samples were examined
immediately for intestinal parasite within two hours
by standard simple direct smear microscopy in
0.85% NaCl and Lugol’s iodine in triplicate repeats.
Simultaneously, the solvent-free fecal concentration
method; Mini Parasep® SF (Apacor, England), was
also used with no meaning for comparison but for
enhancing the chance of parasitic evaluation. For the
procedure in brief, the lid of the column filled tube
was screwed and 10% formalin with one drop of Triron
X-100 was added then scoop of fecal was introduced
to the tube. The tube was screwed and sealed with
conical tube then mixed thoroughly by shaking before
centrifuged at 500xg for 2 min. The tube was then
removed and the upper phase was discarded. The
sediment was observed under the light microscope
for investigating of the parasites. Negative samples
were randomly re-investigated for attesting negative
finding. The pinworm infection was investigated by
using Scotch tape technique as previous described.?
Before collection, the children parents were educated
for the morning anal cleaning. The parasite adult and

egg were observed under the light microscope as well.

Data analysis

The differences between groups in this study
were evaluated by Pearson’s chi-square test using
SPSS version 17.

Result

From the total of 96 stool samples, 20.83%
were positive with at least one intestinal parasite.
The identified parasites were pathogen of 5.21% and
non-pathogen of 15.62%. The highest prevalence
among identified parasites in feces was Blastocystis
spp. (65%) with 10% of >5 cells/OF which defined as
pathogenic level follow by Endolimax nana (15%),
Giardia lamblia (10%), Entamoeba coli (5%) and
Enterobius vermicularis egg (5%). The diagnosed
parasites with their prevalence are illustrated in Table 1.
The other parameters that we have been investigated
including sex, age, and their behaviors. The prevalence
between sex of children was significantly different (p
= 0.044) and the percentages in the girls was higher
than the boys (25.49% and 15.56%, respectively) as
illustrated in Table 2. The highest prevalence was
found in the children of five-year (kindergarten 2) with
50% follow by nine-year (prathom 3) with 42.86%.
The age under five-year and over nine-year were
also reported high prevalence of 33.33% in ten-year
(prathom 4) and four-year (kinderkarten 1), 30.77% in
eleven-year and twelve-year students, respectively;
but lowering in seven-year (prathom 1) with 9.09%. On
the other hands, the parasite was not found in six-year
(kindergarten 3) and eight-year (prathom 2) students.
The percentages of parasitic infection among the age
of the students were not indicated any conclusive
aspects due to the number of samples were not equal
and the trend analysis cannot be analyzed. The result

as shown in Table 2.
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Table 1  Prevalence of intestinal parasites identified from stool examination by simple direct smear and Mini

Parasep® SF (Apacor, England)

Parasites Prevalence Distributed Percentage Positive samples
(%) (%)

Pathogenic parasites

Blastocystis spp. (> 5 cells/HPF) 2.08 10 2
Giardia lamblia 2.08 10 2
Enterobius vermicularis egg 1.04 5 1
Non-pathogenic parasites

Blastocystis spp. (< 5 cells/HPF) 11.44 55 11
Endolimax nana 3.13 15 3
Entamoeba coli 1.04 5 1
Total 20.83 100 20

Table 2 The distribution of intestinal parasites and pinworm among the students separated by age and sex

of the them
Prevalence of intestinal parasites (%) Prevalence of pinworm (%)

Age of student

4 (kinderkarten-1) 33.33 0.00
5 (kinderkarten-2) 50.00 0.00
6 (kinderkarten-3) 0.00 14.29
7 (prathom-1) 9.09 16.67
8 (prathom-2) 0.00 0.00
9 (prathom-3) 42.86 7.69
10 (prathom-4) 33.33 N/A
11 (prathom-5) 30.77 N/A
12 (prathom-6) 30.77 N/A
Average 20.83 5.41
Sex of student

Male 15.56 7.50
Female 25.49 294

P-value 0.044 0.032
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For the investigation of pinworm infection
by Scotch tape technique, the infection rate was
quite low in all ages. The overall prevalence was
only 5.41% with 7.50% in the boys and 2.94% in the
girls (as illustrated in Table 2) that was statistically
different between sex (p = 0.032) but some of them
were obtained heavy infection (>100 eggs/HPF)
and adult parasites were also found stick on the
Scotch tape. When compare the age of the students
only three age-groups were infected, the highest
prevalence was seven-year (prathom 1) in approxi-
mately of 16.67% follow by six-year (kindergarten
3) of 14.29%, and nine-year (prathom 3) of 7.69%,
respectively. In contrast, the students age lower
than six-year and eight-year were not infected with
pinworm (Table 2).

The other parameters from the question-
naires such as hand washing before meal, and
consumption behaviors were not statistically different
between infected and uninfected participants (data

not shown).

Discussion and Conclusion

Intestinal parasites are not only the disease
causing agent but it also be used as the indication
of personal and community sanitary. The intestinal
protozoa and helminths contaminate to the food,
consumptive water, and drinking water easily when
the people are not take care themselves properly
and the access of clean water are limited. The
ingestion is the main route of infection both directly
from contaminated food including water and
accidentally by soil contamination.” As mentioned
earlier that the intestinal parasitic infection rates were
highly reported among Thai population in the past ten
years but it was decreased in the most recent years.
The parasitic eradication campaign from the Ministry
of Public Health of Thailand was solemnly succeeded
for overall of the country but in children seem to be
unaccomplished. Our recent report demonstrated

approximately 20.83% prevalence of intestinal

parasites among the students who living in Bangkok
suburban area which might be better sanitation
than the children who living in the countryside. The
infection was remaining high when compared to the
previous report.

As comparison to the study from 2011 in
the same area, the infection rate was increased by
approximately 10% but the parasite strains were
similar except hookworm which not found from our
recent study. The highest prevalence was Blastocystis
spp. in both studies and the other protozoa were
still plentiful. These results were attested that the
behaviors of the occupants around the school
particularly children and their parents were not
changed during the past period. The major risk factor
that cannot be avoided is no other than the environ-
ments around the school which illustrate the polluted
water in the Premprachakorn canal that empty with
garbage and water plants. The people who live in the
community along the canal remain use the water from
the rain for drinking and from the canal especially for
consumption only some households can be reached
to the clean water according to their low incomes
and awareness. The occupations and education of
children’s parents are also the important factors
which can be related to the infection rate regarding
to their ability to understand the procedure to
protect themselves and their children from the
parasites comprehensively.

For the pinworm (Enterobius vermicularis)
infection, the infection rate was decreased when
compared to previous study but it does not mean the
problem is minimized. Even though the infection rate
was lower but the adult parasites remain found. The
studies of pinworm infection in several areas found
that the infection rates were high in the children
under six years."’ In our recent study, the number of
children who participated which under six years were
smaller than the over age that might be the reason

why the percentage was quite low.
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The information obtained from the question-
naire were also not represented reality situations in
their families and the control strategies that applied
in the past were also not work considerably due to
the infection was still high.

In conclusion, our finding indicates the
steady high rate of intestinal parasitic infection in the
students in this school. The eradication program would
be vigorously needed to control the infection. The
giving of education and action plan of the community’s
leader and primary health care unit could be help.
The environmental responsible sector is also the one
who could be action to get rid of the garbage and

make canal and community cleaner.
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