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Abstract : Soil-transmitted helminthiasis and giardiasis mostly infect elementary school
children, especially in tropical and developing countries. Hygiene is the important risk factor
in the transmission of these infections. The aim of this research was to determine the
correlation between hygiene and soil-transmitted helminthsis and giardiasis in the elementary
school children in slums area. The research was conducted observationally using a cross-
sectional study approach from February to April 2014 on 110 children in slums area of Bagan
Deli, District of Medan-Belawan, in the Province of North Sumatra. The subjects were
selected randomly by sampling. Stool examination was conducted using the formalin-ether
concentration technigue. Data related to the hygiene level were taken by interview and
observation the environment. The results were analyzed using the Chi square test. The level of
good hygiene was 52.7% and the poor was 47.3%. The prevalence of intestinal parasites
identified was 61.8% of soil-transmitted helminths, 13.6% of Giardia lamblia, 6.4% of the
mixed infection of soil-transmitted helminths and Giardia lamblia, 10% of Entamoeba coli,
1.8% of lodamoeba butschlii, and 0.9% of Hymenolepis nana. Statistical analysis showed a
correlation between age and soil transmitted helminthiasis (p=0.031; CI195% 1.120-5436) and
giardiasis (p=0.025 C195% 1.178-16.766). However, there was no correlation between sex and
soil transmitted helminthiasis and giardiasis. There was a significant correlation between
hygiene and soil- transmitted helminthiasis (p=0.000; C195% 2.183-12.243) and giardiasis
(p=0.001; CI95% 1.993-43.702). Hygiene education in community might decrease these
intestinal parasites infection.
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Introduction

Intestinal parasite infection is the cause of health problems mostly in developing countries. According
to the World Health Organization (WHO) in 1996, it was estimated that a quarter of the world’s population
faces chronic intestinal parasite infection.! In 2002, WHO estimated the amount of infection due to the soil-
transmitted helminths worldwide by Ascaris lumbricoides as 1.45 billion cases, 1.3 billion cases hookworms
and 1,05 billioncases Trichuris trichiura.? While giardiasis caused by Giardia lamblia (also called Giardia
intestinalis) reached 200 million cases around the world® and as the most intestinal protozoan infection in
children,*>%782

In Indonesia, based on the research conducted by the Level One of the Health Department of North
Sumatra on elementary school children in 13 districts/towns between 2003 and 2006, the results showed that the
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prevalence of Ascaris lumbricoides was 39%, Trichuris trichiura was 24%, Ancylostoma duodenale and
Necator americanus were 5%.'° Meanwhile, there has not been much research to report on the prevalence of
Giardia lamblia in the children of the city of Medan.

Soil transmitted helminthiasis occurs through accidental ingestion of infectious eggs (Ascaris
lumbricoides and Trichuris trichiura) and skin penetration by hookworm infectious larvae.****** In other way,
giardiasis occurs through accidental ingestion of cyst of Giardia lamblia from the contamination food or water
or direct person to person by faecal-oral transmission.’®*” The risk factors that influence the transmission of
soil-transmitted helminthiasis and giardiasis, especially in children, are hygiene, slums area and crowded
housing, socioeconomic factors, education, knowledge, lack of clean water supply and sanitation.”**

According to Health- related Millennium Development Goals, in Indonesia, 12.12% of city populations
live in slum areas.”® In Medan, North Sumatra, slum areas are spread over 15 districts, one of those is Medan
Belawan."® The aim of this research was to ascertain the hygiene levels of elementary school children and their
correlation with soil- transmitted helminthiasis and giardiasis.

Experimental

Data about the slum areas was taken from the Department of Spatial Planning and Housing, the
Provincial Government of North Sumatra.’ The research was conducted observationally using a cross-sectional
study approach in four elementary schools in BaganDeli, in Medan Belawan, North Sumatra from February to
March 2014. The inclusion criteria was all the children in grades 1-6 and those who wanted to be the subjects of
research, as indicated by a completed informed consent being signed by their parents. The criterion of exclusion
was all the children who had taken anti helminthics medicine and anti protozoan medicine in the previous one
month. Through calculations, a sample of 110 children was obtained by using random sampling in four
elementary schools. The data was taken from a questionnaire completed in a direct interview and observation to
understand the condition and environment of the research. The questionnaire covering the habits of washing
hands with soap and water; defecation; being in contact with soil and the use of footwear; the cleanliness of
nails and cleaning raw food with water before eating. The responses to the questions were categorized as good
and poor hygiene. The stool examination was conducted by collecting the stool in a plastic pot and examining it
using the of formalin-ether concentration technique. The soil-transmitted helminthiasis and giardiasis were
marked by the presence of their ova and cysts in stool.?*#? Statistical analysis was applied to prove the
relationship between two qualitative variables by using Chi square test; p value of <0.05 was considered to be
statistically significant.

Results
A. Respondents’ Characteristic

The respondents in the research were children from four elementary schools located in Bagan Deli,
Medan Belawan. The schools were the public schools SD Negeri 060970, SDNegeri 065009, private
elementary school Al-Washliyah and private elementary school HKBP Teladan. The research subjects were
mostly 6 to 9 years old (53.6%), female (53.6%) (table 1).

Table 1.Responden Characteristic

Characteristic n %
Age

6-9 years 57 51.8
10-13 years 53 48.2
Sex

Male 51 46.4
Female 59 53.6
School

SD Negeri 060970 42 38.2
SD Negeri 065009 36 32.7
SD Swasta Al-Washliyah 22 20
SD Swasta HKBP Teladan 10 9.1
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B. Intestinal ParasitePrevalence

Table 2 shows the prevalence of intestinal parasite infection among the children. There were 68
subjects (61.8%) were infected by single soil- transmitted helminths, 15 subjects (13.6%) were infected by
single Giardia lamblia and 7 subjects (6.4%) were infected by mixed soil- transmitted helminths and Giardia
lamblia. The stool examination also identified other intestinal parasites, which were Entamoeba coli(10%),
lodamoeba butschlii(1.8%) and Hymenolepis nana0.9%).

Table 2.Intestinal Parasites Prevalence

Type of Parasite n %
Soil- transmitted helminths 68 61.8
Giardia lamblia 15 13.6
Soil- transmitted helminths and Giardia lamblia 7 6.4
Entamoeba coli 11 10
lodamoebabutschlii 2 1.8
Hymenolepis nana 1 0.9

C. Correlation between Respondent Characterictic and Soil- transmitted Helminthiasis

The correlation between respondent characteristic and soil- transmitted helminthiasis are shown in
Table 3. Statistic analysis showed asignificant correlation between age and soil- transmitted helminthiasis
(p=0.031 CI95% 1.120-5.436). However, sex had no significant association with soil- transmitted helminthiasis.

Table 3.The Correlation Between Respondent Characteristic and Soil- Transmitted Helminthiasis

Characteristic Soil- transmitted Helminthasis
Positive Negative Total P value Cl195%
n % n % n %
Age
6-9 years 41 |60.3 |16 38.1 | 57 51,8 0.031 1.120-5.436
10-13 years 27 39.7 | 26 61.9 | 53 48,2
Sex
Male 29 | 426 |22 52.4 |51 46,4 0.333 0.683-3.205
Female 39 (574 |20 476 |59 53,6

D. Correlation between Respondent Characteristic and Giardiasis

There was a significant correlation between age and giardiasis (p=0.025 CI95% 1,178-16,766).
However, no significant association between sex and giardiasis (Table 4).

Table 4.The Correlation Between Respondent Characteristic and Giardiasis

Giardiasis
Characteristic Positive Negative Total P value Cl 95%
n % n % n %
Age
6-9 years 12 180 45 47,4 57 51,8 0,025 1,178-16,766
10-13 years 3 20 50 52,6 53 48,2
Sex
Male 8 53,3 | 43 45,3 51 46,4 0,589 0,243-2,156
Female 7 46,7 | 52 54,7 59 53,6
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E. Correlation between Hygiene and Soil-transmitted Helminthiasis

Table 5 shows the significant correlation between hygiene and soil-transmittedhelminthiasis.
Statistical analysis identified that 42 of 52 (61.8%) children who did notpractice good hygiene suffer from soil-
transmitted helminthiasis(p=0.000; C195% 2.183-12.243).

Table 5.The Correlation Between Hygiene and Soil- Transmitted Helminthiasis

Hygiene Soil- transmitted Helminthasis
Positive Negative Total P value CI195 %
n % n % n %
Good 26 | 38.2 | 32 | 76.2 58 52.7 0.000 2.183-12.243
Poor 42 | 61.8 | 10 | 23.8 52 47.3
Total 68 | 100 | 42 | 100 110 100

F. Correlation between Hygiene and Giardiasis

The statistical analysis shows that 13 of 52 (47.3%) children who did not practice good hygiene
suffered from giardiasis (p=0,001; C195% 1,993-43,702) (Table 6)

Table 6.The Correlation Between Hygiene and Giardiasis

Hygiene Giardiasis
Positive Negative Total P value Cl195 %
n % n % n %
Good 2 13.3 | 56 58.9 | 58 52.7
Poor 13 | 86.7 |39 41.1 |52 47.3 0.001 1.993-43.702
Number | 15 | 100 95 100 110 100

Discussions

The results of this research identified good levels of hygiene of 52.7% of subjects had good levelsog
hygiene and 47.3% with poor levels of hgiene. Soil- transmitted helminths prevalence was 61.8%, 13.6% with
Giardia lamblia and6.4% with mixed infections of soil- transmitted helminths and Giardia lamblia.

According to Albright’s research on elementary school children, good hygiene can reduce the number
of intestinal parasite infection cases. The hygiene habits aforementioned consist of: washing hands with soap
before eating and after passing feces; passing feces in a toilet which has a septic tank; avoiding direct contact
with the soil; using footwear; not putting unwashed hands into the mouth; having clean nails; not eating raw
food or drinking unboiled water. 2

In this research, 61.8% subjects contracted single soil-transmitted helminths infection. This was
similar with Jiero et al in their observation on elementary school children within the Medan Belawan District,
North Sumatra Province which found 65.4% suffered with soil-transmitted helminthiasis.?*

Table 3 shows a significant correlation between age and soil-transmitted helminthiasis (p value =
0.031 CI95% 1.120-5.436). This supports the statement of Brooker that the highest soil- transmitted helminths
intensity occurs in the age range of 4-10 years.”

Age is an important risk factor for the incidence of intestinal parasite infection. Cook et al in their
study found that Giardia lamblia infection was higher among the younger children.®*The result was in
accordance with Yoder’s report that explains the highest giardiasis prevalence is identified in children aged 1-9
years old.?” This is in line with Table 4 that presents the significant correlation between age and giardiasis (p =
0.025 I1K95% 1.178 - 16.766).
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Table 5 shows a significant correlation between hygiene and soil-transmitted helminthiasis STH. This
is consistent with other research which explains that the low level of hygiene marked by the lack of
handwashing with soap and water; not using a lavatory when defecating; the habit of having direct contact with
the ground and seldom using footwear; the habit of putting fingers into the mouth or biting the nails; the length
of the nails; poor hygiene conditions and the lack of the habit of washing raw food before it is consumed, are all
connected with the occurrence of soil-transmitted helminthiasis,?®2%%03"3233

The significant correlation between hygiene and giardiasis in Table 6, is in line with the research of
Gelaw, which reports that the majority of school age children who have a low level of hygiene and are not in
the habit of washing their hands with soap and water has a significant association with the occurrence of
intestinal parasitic infections.* Similarly, Bello’s research findingsreport a correlation between nail biting and
the risk of giardiasis.* Giardia lamblia cysts can survive for a few weeks or a few months in water or moist
environments, in fact, can survive chlorine and ultraviolet radiation,*® however, the practice of cooking food
and boiling water can prevent this infection from happening.

Conclusions

The result of this research presents the prevalence of single soil- transmitted helminthiasis, single
giardiasis and the mixed of soil- transmitted helminthiasis and giardiasis in elementary school children in slum
areas. A significant correlation has been identified among age, hygiene, soil- transmitted helminthiasis and
giardiasis. Educate the community on proper hygiene might decrease these intestinal parasites infection.
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