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Abstract
Intestinal parasitic infections contribute significantly to morbidity and mortality
worldwide, particularly among individuals with low socioeconomic status and poor
hygiene and sanitation. This study aimed to assess the prevalence of intestinal parasites in
the Bantar community of Koshi Rural Municipality-3, Sunsari District, in relation to their
socioeconomic status. A total of 150 stool samples were randomlycollected in September
2022 from individuals of various age groups and genders and preserved in a 2.5%
potassium dichromate solution. The prevalence of intestinal parasites was determined
through stool examinations using direct smear and concentration techniques
(Sedimentation and flotation) at the Central Department of Zoology, Kirtipur, and
Kathmandu. Additionally, a structured questionnaire was used to identify potential risk
factors.Out of 150 participants, 95 (63.3%) were found to be infected with one or more
intestinal parasites. The prevalence was higher in females (51, 34%) than in males (44,
29.3%), though the difference was not statistically significant (P > 0.05). The highest
infection rate was observed in the 10-20 age group (23%), while the lowest (4.6%) was
recorded in individuals aged 51-60 years, with no statistically significant variation (P >
0.05). Six species of intestinal parasites were identified, with Ascaris lumbricoides
(18.8%) being the most prevalent, followed by Giardia lamblia (14.6%), Entamoeba
histolytica (10%), Strongyloidesstercoralis (8.8%), Hymenolepis nana (8%), and
Trichuris trichiura (3%). Single infections (46.6%) were more common than double
infections (16.6%). A lack of awareness about intestinal parasitic infections was evident
among most participants. The high prevalence of these infections in the Bantar
community appears to be directly linked to unsafe drinking water, inadequate health
education, poor sanitation, and low socioeconomic conditions, all of which contribute to

the continued burden of infection within the community.
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1 Introduction

1.1 Background

A worldwide health concern is parasitic infections, including those caused by protozoa
and helminths(Harizanov et al., 2020). Approximately 3.4 billion people have contracted
intestinal (helminth and protozoan) parasites, with children accounting for the vast
majority of infections(Omar & Abdelal, 2022). Unless governments, civil society, local
authorities, and the international community take significant and coordinated action, the
number is rising and will keep rising(B et al., 2015). The most often mentioned risk
factors for intestinal parasite infections are behavioral and sex-related behaviors, dietary
patterns, socioeconomic position, and insufficient access to clean water, sanitation, and
personal hygiene(Chongbang et al., 2016). Parasitic illness is still a major worldwide
health issue, especially in areas with low resources(Forson et al., 2017).Around 1.807—
1.221 billion people worldwide have a nematode infection(Khadka et al., 2021), 603795
million have Trichuriasis(Sah et al., 2021), and 586-739 million have hookworm
infections(Gupta et al., 2020), according to World Health Organization (WHO) reports
from 2011. Every year, these illnesses cause the deaths of at least 1990, 00
persons(Agrawal et al., 2012). More than 1.5 billion people worldwide are parasitized by
common intestinal parasites, including the protozoan Giardia duodenalis/Giardia
intestinalis, hookworms, Ascaris lumbricoides, Trichuris trichiura, and Hymenolepis
nana(Forson et al., 2017). The most frequent parasitic helminths that cause infections
include Ascaris lumbricoides(Shrestha et al., 2019), Hookworm, Trichuris
trichiura(Adhikari et al., 2021), and Taenia species(Narayan Yadav, 2017). Hookworms
can infect 730 million people(Harizanov et al., 2020), T. trichiura can infect 698
million(Gurung et al., 2019), and Ascaris lumbricoides can infect nearly a
billion(Shrestha et al., 2016). Approximately 370 million people worldwide are afflicted
by Giardia lamblia(Adhikari et al., 2021). Ascariasis is a common helminthic illness that
is especially widespread in indigenous communities and underdeveloped areas with poor
sanitation(Shrestha et al., 2019). Nearly 3.5 billion individuals are thought to be infected
globally, with children making up the majority because of their lifestyle choices and
immature immune systems(Saud, 2017). Numerous health concerns and issues arise in

these communities as a result of inadequate sanitation and mismanaged living
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standards(KC et al., 2019).The most often mentioned risk factors for intestinal parasite
infection are behavioral and sex-related behaviors, dietary patterns, socioeconomic
position, and insufficient access to clean water, sanitation, and personal hygiene. In sardar
environments, a variety of factors are identified as risk factors for intestinal parasite
infections(Khadka et al., 2021). Higher infection rates are regularly linked to factors
including poverty, illiteracy, poor hygiene, and lack of access to clean water(Omar &
Abdelal, 2022). A hot and muggy tropical climate, poverty, illiteracy, poor hygiene, and
lack of access to drinkable water are all strongly linked to the high occurrence of these
illnesses(Shrestha & Maharjan, 2013).Furthermore, certain activities have been connected
to an elevated risk, including exposure to fecal sludge and wastewater(Shrestha et al.,
2016). In sardar, poor sanitation, a lack of hand washing habits, poor personal hygiene,
and an inadequate water supply are risk factors for intestinal parasites(Prasad et al.,
2024). Targeted actions are necessary to enhance living conditions and lessen the
prevalence of intestinal parasite infections in impoverished areas. Open-air defecation,
poor environmental conditions, poor sanitation, and the frequency of helminth and
protozoa infections(Shrestha & Maharjan, 2013). Soil-transmitted helminths (STHSs),
specifically Ascaris lumbricoides, Trichuris trichiura, and hookworms, are the most
frequent cause of human intestinal helminthiasis(Gupta et al., 2020). These infections can
result in a variety of health issues, ranging from little discomfort to serious morbidity and
death(Haile et al., 2017). Controlling and avoiding parasite infections requires the use of

effective pharmaceutical techniques.

1.2 Background information of study populations
According to a census reported, by 2022, there are 142 castes and ethnic groups living in

Nepal(National Statistics Of fi ce, 2021). In comparison to all community, The Bantar
community in Nepal is a lesser-known but distinct ethnic group, primarily found in the
eastern Terai region of the country. They are traditionally associated with agriculture and
labor-intensive occupations. Historically, the Bantar community is believed to have
migrated from India, particularly from Bihar and West Bengal, and settled in Nepal,
blending with local cultures while maintaining their unique identity. The Bantar
community follows Hindu traditions, celebrating festivals like Dashain, Tihar, and
Chhath with great enthusiasm. They have their own dialects, often a mix of Maithili,
Bhojpuri, and Nepali, depending on the region they inhabit. Their traditional attire is

similar to other Terai-based communities, with men wearing dhoti-kurta and women



wearing sarees. Historically, many from the Bantar community worked as agricultural
laborers, but with modernization, they have diversified into various professions, including
small businesses, government jobs, and trade. Despite progress, some still face socio-
economic challenges, particularly in education and political representation. In recent
years, the Bantar community in Nepal has been striving for greater recognition and
development opportunities. Various social organizations and government initiatives have
aimed to uplift their socio-economic status, ensuring better education and livelihood
opportunities.

1.3 Statement of problem
The Bantar community in Nepal, primarily residing in the Terai region, including

Morang, Sunsari, Saptari, The majority of the Bantar population lives in Sunsari and
Morang District, predominantly in the villages and faces significant health challengesdue
topoverty, lack of awareness, poor healthcareaccess, andsocio-economic marginalization.
These factors contribute to high morbidity rates, malnutrition, maternal and child health
issues, and limited access to healthcare services, making health conditions in the
community a major concern. Unfortunately, the literacy rate among the Bantar
community is low, and they rely on agriculture for their livelihoods. Although there is
limited data available on the health status of the Bantar community, due to a lack of
research, it is inferred that their low socio-economic status, illiteracy, lack of public
health awareness, poor sanitation, and lack of healthcare services make them vulnerable

to various health problems, including intestinal parasitic infections.

1.4 Objectives
1.4.1 General objectives
e To study the prevalence of intestinal parasites among Bantar Community in Koshi

Rural Municipality-3, Sunsari in  Nepal.

1.4.2 Specific objectives
e To evaluate the overall, sex-wise, andage-wise prevalence

e To find the relationship socio-economic status and intestinal parasites in the

BantarCommunity.

1.5 Significance of the study
Because of inadequate sanitation and a lack of health information, intestinal parasite

infections are a prevalent issue in poorer nations. Many forms of morbidity and mortality



are specifically caused by protozoan and helminth. Parasites can lead to respiratory
problems, low weight gain, delayed growth, intestinal blockage, anemia, chronic diarrhea.
Intestinal parasite infection in the Bantar community has not been studied, however
studying the parasite frequency in this ethnic group is very crucial. Finding the infection
rate in this population will be greatly aided by the current study. The high frequency of
parasitic illnesses in the nation has been caused by a number of factors, including
unsanitary behaviors, a lack of health knowledge, and a low economic level. The purpose
of this study is to determine how the Bantar community in Sunsari, Nepal, and their
socioeconomic position relate to the prevalence of intestinal parasites. By increasing
knowledge about intestinal parasite infections, the survey will reduce the risk of
developing a number of intestinal parasite disorders and enhance community sanitation
practices. Researchers that want to look into intestinal parasites in the Bantar community

in Koshi rural municipality-3, Sunsari district, Nepal, might use the study as a guide.



2 Literature review

2.1 Prevalence of intestinal parasites
In Nepal, lots of studies have been conducted to ascertain the frequency of

gastrointestinal parasites and related risk factors in various geographical areas. Major
issues facing Nepal, a developing nation, include extreme poverty, malnourishment,
illiteracy, and a lack of knowledge about health issues. Ethnic groups including the
Magars, Sarkies, Darai, and Bote were determined to be 48.5%, 28.5%, 8.9%, and 28.9%
prevalent, respectively (Chandrashekhar et al., 2009). In keeping with a study by Dev, the
Badi, Tharu, and high-caste populations in Kailali had an intestinal parasite frequency of
36.19%. The prevalence was lower in high caste communities (11.24%) but the same in
Badi (48.50%) and Tharu (46.67%) populations. Males were more prevalent than females
in Tharu and high-caste societies, although females were more common in the Badi
society. Giardia was a common protozoon, and hookworm was a common helminth. The
study found that children (0-15 years old) had higher rates of infection than adults for
hookworm, Giardia, E. histolytica, E. coli, H. nana, and B. hominis(Intestinal Parasitic
Infections in Badi, Tharu and High Caste Community of Kailali and Kanchanpur, 2010).
Parallel to this, a research in Lalitpur found that 16.7% of school-age children had
Giardia lamblia, followed by Entamoeba histolytica and Cyclospora
Cayetaenisis(Tandukar et al., 2013a). The study found that the kind of drinking water and
hand-washing habits had a substantial impact on the parasite prevalence. Similarly, the
prevalence among the residents of Kusam Municipality Parbat district was 23.08%. The
age group of 51 to 60 years old was found to be highly infected with Ascaris
lumibricoides, Cryptosporidium, Enterobius vermicularis, Hymenolepis nana,
Hookworm, and Taenia(Poudel et al., 2013).

A 2017 study by Yadav and Prakash found that 63.35% of the Muslim community in
Janakpurdham had at least one type of Gl parasite infection, with a higher prevalence in
males. The most common parasite was Giardia lamblia. The study also found that
populations that lived in large joint families with low income, did not wash their hands
before and after meals, defecated in open areas, did not wash their hands and feet after
defecation, and neglected to trim their nails were more likely to have a higher prevalence
of parasitic infections (Yadav & Prakash, 2017). Furthermore, a study carried out in
Jhapa'sBirtamode Municipality discovered that 27.53% of the Satar and Chaudhary
populations had intestinal helminth parasites (Chaudhary & Subedi, 2020). In Dharan
squatters, the proportion of infections in children under the age of eight was nearly

5



equivalent to 46%, with Giardia lamblia and Ascaris lumbricoids being the most
common parasites, according to (Chongbang et al., 2016). Similarly, the most common
helminth was Ascaris lumbricoides, and the most common protozoan was Entamoeba
histolytica. The incidence of intestinal parasite infection was 40% among the Chepang
and 34.2% among the Musahar group (Yadav, 2023). Likewise,According to Parajuli and
the colleagues, parasite incidence among some ethnic communities in Nepal was 68.8%
(Adhikari et al., 2021). A recent study found that the intestinal helminth infection
prevalence in the Magar Community of Nisdi Rural Municipality in Palpa was 31.07%
and the taeniasis prevalence was 2.5% (Thapa, 2022). Additionally, a study carried out in
the Meche community of the Jalthal Village Development Committee in Jhapa between
June and July 2017 revealed that the prevalence of intestinal parasites in the Meche
community was 28.33%, with a higher prevalence rate in females than in males. The age
groups of 21 to 40 had the highest prevalence, with Ascaris lumbricoides being the most
common species, followed by Taenia solium, Hookworm, Entamoeba coli, and Trichuris
trichiura(Dhakal, 2018).The study found that among the Badi community in surkhet, the
total prevalence of parasites was 27%, Only 7.8% of the group under study had
helminthic diseases, while 19% had protozoan infections. Giardia lamblia had the highest
prevalence 16.1%, followed by Ascaris lumbricoides 5.9%, Entamoeba histolytica 2.9%,
and both Enterobius vermicularis andHymenolepis nana 1%. Compared to the male
populatio, the female population was exposed to E. histolytica at a higher rate 5.8%
(Gautam et al., 2024). The findings of a province-wide survey in Jiangsu province,
Eastern China, which covered both rural and urban areas, revealed that 0.37% of
participants had intestinal parasite infections, with hookworm being the most prevalent
parasite (Dai et al., 2019).

2.2 Intestinal parasitic infections with risk factors
Intestinal parasitic infections (IPIs) are influenced by various factors, including lifestyle

(Chongbang et al., 2016), knowledge (Joshi et al., 2004), socioeconomic status(Tang &
Luo, 2003), -cultural background(Shrestha et al., 2007), and environmental
conditions(Satoskar et al., 2009). Key determinants include the individual's education
level(Jamaiah & Rohela, 2005), children with less educated mothers(Dudlova et al.,
2016), low monthly income(Forson et al., 2017), and awareness of intestinal
parasites(Dudlova et al., 2016), their transmission(Bhattachan et al., 2015). Behavioral

factors also play a crucial role in the spread of these infections(Dhakal & Subedi, 2019).



Poor handwashing habits(Yadav, 2017), particularly failing to use soap before and after
meals or after defecation(Gupta et al., 2020), increase the risk of infection. Additionally,
not wearing shoes outdoors is considered a significant risk factor(Gupta et al., 2020).
Water, sanitation, and hygiene (WASH) conditions directly impact children's nutritional
status and susceptibility to IPIs(Kunwar et al., 2016). Nail biting is identified as a major
source of parasitic infection(Yadav, 2017), while cestode infections are primarily linked
to slaughtering practices(Kantzanou et al., 2021). The likelihood of contracting IPIs is
also associated with whether individuals wear shoes regularly(Agrawal et al.,
2012).Water serves as a significant pathway for the transmission of intestinal parasitic
infections (IP1s)(Armenda et al., 2021; Khadka et al., 2021; Prov et al., 2022). Individuals
who did not use water after using the toilet had a higher prevalence of parasitic infections
compared to those who used bucket water(Amin, 2002; Haile et al., 2017; Harizanov et
al., 2020; Omar & Abdelal, 2022). Habits such as thumb-sucking were strongly linked to
intestinal parasite transmission(Shrestha et al., 2019;Wiggins, 2021), while both nail-
biting and thumb-sucking facilitated fecal-oral parasite transmission(Villalobos et al.,
2017). Finger-sucking was also identified as a strong predictor of IPIs(Dhanabal et al.,
2014). People who consumed water directly from the source had a greater prevalence of
infection(Shrestha et al., 2016). T. trichiura was detected in soil with a lower
contamination rate(Panda, 2012), while poor sewerage systems were known to harbor
parasites(Harizanov et al., 2020). Individuals who rarely or never wore slippers were at a
higher risk of IPIs(Adhikari et al., 2021), as parasites can enter the body through the skin
when walking barefoot(Pradhan et al., 2014). Open defecation, improper waste disposal,
and floodwater contamination significantly contribute to waterborne parasite
transmission(Dhanabal et al., 2014; Narayan & Shrestha, 2012; Ulhaq et al., 2022).
Additionally, consuming unwashed fruits and vegetables increased the risk of infection,
particularly among vegetarians(Poudyal et al., 2017). The likelihood of cestode infection
was higher among individuals consuming vegetables grown in soil contaminated with
cestode eggs, as well as those eating raw or undercooked meat, especially pork and
beef(Joshi et al., 2004).



3 Materials and methods

3.1 Study area
This study was conducted in Koshi Rural Municipality, located in the Sunsari district of

Madesh Province, Nepal, at coordinates 26.63°N and 87.06°E. Sunsari lies approximately
522 kilometers east of Kathmandu, the national capital, and is one of the fourten districts
in Madesh Province. Covering an area of 1,257 square kilometers, the district comprises
six urban municipalities and six rural municipalities, with Koshi Rural Municipality being
one of them. According to the Nepal census, Koshi Rural Municipality has a total
population of 48,804 and spans an area of 75.98 square kilometers. It is administratively
divided into eight wards. The majority of the population (66.4%) speaks Maithili as their
first language, followed by 19.43% who speak Urdu, 5.22% who speak Urau, 4.8% who
speak Bangla, and 2.47% who speak Nepali, along with other languages. Regarding
ethnicity and caste composition, 26.64% of the population identify as Muslim, 21.82% as
Yadav, 9.36% as Musar, 5.42% as Jhangad, 5.04% as Chamar, and 1.42% as Bantar.
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3.2 Sampling method

The Bantar community in Koshi Rural Municipality was estimated to have 212
households. From this estimate, 130 households were randomly selected based on their

locations within the study area.

3.3 Sample size
The estimated population of the Bantar community in Koshi Rural Municipality was 635.

For this study, a sample of 150 individuals was selected, comprising 75 females and 75

males. Data collection was conducted through a questionnaire survey.

3.4 Methods
The study was carried out from June to July 2022. A day before sample collection,

participants were provided with sterile 20 ml vials and wooden applicators, along with
detailed instructions on the proper collection procedure. A total of 150 samples were
collected early in the morning, accompanied by a structured questionnaire. The stool
samples were immediately preserved in a 2.5% potassium dichromate (K.Cr20~) solution,
prepared by dissolving 25 grams of potassium dichromate in one liter of distilled water.
The preserved samples were then transported to the Zoology Laboratory at the Central

Department of Zoology for microscopic examination and further analysis.

3.4.1 Microscopic examination of stool samples
Microscopic examination was carried out using direct wet mount and Concentration

techniques based on the procedure explain below.

Direct wet mount

The stool samples were mixed with a 2.5% potassium dichromate (K>Cr.O-) solution
using a glass rod. A small drop of the mixture was then transferred onto a clean glass
slide with a plastic dropper and spread into a thin layer. A clean cover slip was placed
over the smear, and any excess fluid was carefully removed using cotton and tissue paper.
Before preparing the smear, 1-2 drops of Gram's iodine were added to enhance visibility
and facilitate the examination of the nuclear material in protozoan cysts and trophozoites.
This stained smear preparation aids in the identification and study of protozoan

organisms(Tang & Luo, 2003).



Floatation technique

Two spatulas of stool were placed in a beaker, and approximately 5 ml of normal saline
was added and stirred thoroughly. The mixture was then filtered, and 1 ml of the filtrate
was transferred into a glass tube. Subsequently, 13 ml of normal saline was added, and
the sample was centrifuged at 1000 rpm for 5 minutes. After centrifugation, the tube was
carefully removed without disturbance, and the supernatant was discarded into a beaker.
The eggs were concentrated at the bottom of the test tube. The remaining sediment in the
tube was then mixed with saturated sodium chloride (NaCl) to form a convex surface at
the top. A cover slip was placed over the tube and left undisturbed for 10 minutes.
Finally, the cover slip was carefully transferred onto a clean glass slide and examined
under a microscope for observation(Villalobos et al., 2017).

Sedimentation's technique

To analyze the stool samples, approximately two spatulas of the sample were mixed with
5 ml of a 10% normal saline solution. The mixture was then filtered, and 1 ml of the
filtrate was transferred into a separate test tube containing 3 ml of ether and 10 ml of a
10% formal solution. This final mixture was centrifuged at 1000 rpm for 5 minutes and
allowed to settle. The supernatant was carefully discarded, and the sediment was
examined under a microscope using both unstained and stained smear preparations. The
sample was first observed under low power (10X) and then under high power (40X)
objectives, systematically scanning from one corner of the cover slip to the
other(Villalobos et al., 2017).

3.4.2 ldentification
The identification and measurement of protozoan cysts, oocysts, trophozoites, helminth

eggs, and larvae were carried out by comparing the obtained photographs with reference
images from published literature (Article, 2002; Dudlov4 et al., 2016; Narayan Yadav,
2017; Pradhan et al., 2014).

3.4.3 Questionnaires
A questionnaire consisting of a set of questions was used both Nepali and English

languages to gather information on the knowledge, attitudes, and practices of the Bantar
people, encompassing various age groups and genders. The entire questionnaires were

checked for accuracy and completeness. (Appendix 1)
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3.5 Ethical approval
Approval for fecal sample collection was obtained from the ward offices and the Ethical

Committee of the Nepal Health Research Council (NHRC) (Appendix). Participation in
the study was entirely voluntary, and informed consent was secured from each
participant. Before the survey, the purpose and procedures of the study were clearly
explained to the participants in Nepali. The objectives and potential benefits of
participation were communicated in advance, and participants were informed of their

right to withdraw from the study at any stage during data collection (Appendix)

3.6 Data analysis
The data gathered from the field survey and laboratory analysis were statistically

examined using Microsoft Excel 2013. Additionally, Pearson's Chi-squared test was

conducted in SPSS software, with the significance level set at p<0.05
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4  Results
4.1 Overall prevalence
A study conducted among the Bantar Community in Koshi Municipality, Sunsari, Nepal
showed that 63.3% (95/150) of the population had gastrointestinal parasitic infections.
Out of the 95 infected people, 51 were females and 44 were males. The infections were
found to be caused by six different species of intestinal parasites, including two
protozoans (Entamoeba histolytica and Giardia lamblia) and three helminthes (Ascaris
lumbricoides, Hymenolepsis nana, and Strongyloidesstercoralis, Trichuris trichuria). The
most prevalent parasite was Ascaris (18.8%), followed by Giardia lamblia (14.6%), E.
histolytica (10%), Strongyloidesstercoralis (8.8%), Hymenolepsis nana (8%) and
Trichuris trichuria (3%).

W Postive

Negative

Figure 2: Overall prevalence
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4.2 Species wise prevalence of intestinal parasites
On examination of 150 stool samples, the general prevalence of the intestinal parasites

was found to be 95 (63.3%). Among total positive samples, the prevalence of protozoan
infections 37 (24.6%) were lower than the helmimthes infection 58 (38.6%).

Table 1: Species wise prevalence of intestinal parasite

4.3  Sex-wise intestinal parasitic infections

Parasites Number of people infected Prevalence (N=150)
Protozoans Male Female

Giardia lamblia 8 14 22(14.6%)

Entamoebia histolytica 4 11 15(10%)

helminthes

Ascaris lumbricoides 10 18 28(18.8%)

Strongyloidesstercoralis 5 8 13(8.6%)

Hymenolepsis nana 3 9 12(8%)

Trichuris trichuria 2 3 5(3%)

Total 42 53 95(63.3%)

In total of 150 samples, 75 were of males and 75 were of females. Out of 75 samples

examined from male, 44 (29.3%) were found to be positive. Similarly, out of 75samples

examined from female, 51 (34%) were found to be positive. Hence, infection rate was

found higher in female than in male. Statistically, there was no significant difference in

the prevalence of intestinal parasites between male and female (¥*=2.36, df=4, p=0.72).
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Table 2:Sex-wise intestinal parasitic infections

Intestinal Parasite

Positive
Gender n %
Female 51(75) 34%
Male 44(75) 29.3%
Total 95(150) 63.3%

4.4  Age-wise prevalence of intestinal parasites
The study population was divided into two different age groups. Out of which the

occurrence of intestinal parasites were maximum in 10-20 age group of and minimum in
above 51-60 year’s age group. Statistically, there was no significant difference in the
prevalence of intestinal parasites between two different age groups (y>=4.36, df=1,
P=0.73).

Table 3: Age-wise prevalence of intestinal parasites

Intestinal parasites
Positive
S.N Ages(years) n Prevalence
1 10-20 35 23.3%
2 21-30 15 10%
3 31-40 20 13.3%
4 41-50 18 12%
) 51-60 7 4.6%
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4.5 Concurrency of intestinal parasites

Out of 95 (63.3%) positive samples, 70 (46.6%) samples were found to have single
infection (Ascaris, Hymenolepsis, Strongyloides, Giardia, Entamoebia, Trichuris),
whereas only 25 (16.6%) samples were detected to mixed infection (Giardia,Entamoebia,

and Ascaris).

46.6%

50.00%

45.00% -

40.00% -

35.00% -

30.00% -

16.6% H Concurrency
25.00% -

20.00% -
15.00%
10.00%
5.00% -

0.00% T 1
Single infection Mixed infection

Figure 3: Concurrency of intestinal parasites

4.6 Assessment of the sociodemographic factor associated with intestinal parasitic
infection
Various behavioral characteristics of the Bantar community in Koshi rural Municipality-

3, Sunsari, were analyzed to determine their association with intestinal parasitic

infections. A total of five risk factors were evaluated using a chi-square test

Table 4: Assessment of risk factor with intestinal parasitic infections
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Intestinal Parasites infections

Risk factors | Sub-groups Positive & P - value
%
Drinking By filtration | 15 10% 2.45 0.001
Water Non- 80 53.3%
filtration
Habit of hand | Only by 85 56.6% 3.56 0.000
washing water
With soap 10 6.6%
Literacy Yes 35 23.3% 4.56 0.0002
NO 60 40%
Nail Yes 68 45.3% 3.56 0.0001
trimming and | No 27 18%
biting habit
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5 Discussions

This study highlights the widespread presence of gastrointestinal parasites within the
Bantar community in eastern Nepal, with a recorded prevalence of 63.3%. To my
knowledge, this is the first study in the country to report such a high prevalence and
diverse range of intestinal parasites in Bantar communities. Therefore, this research can
serve as a reference model for studying parasitic diseases in indigenous communities both
in Nepal and beyond. In this study, parasitic infections were detected in 63.3% of the 150
stool samples collected from the ethnic Bantarpopulation. However, this prevalence rate
is lower compared to findings reported from India (97.4%) (Kang et al., 1998) and Nepal
81%(Yadav, 2023).Somewhat this result is slightly higher than the finding such as such
as 27.33% among the Meche community of Jalthal Village Development Committee of
Jhapa(Dhakal, 2018) , 24.1% among slum dwelling population in Kaski(Khadka et al.,
2019) in Nepal, 27.67% among school-children of Bhaktapur in Nepal(Sharma et al.,
2020), 21.4% at Ujjain, Madhya Pradesh in India(Yogyata & Binita, 2011), 28.63%
among the Satar and Chaudhary Communities of Birtamode Municipality, Jhapa in
Nepal(Chaudhary&Subedi, 2020), 24.04% among community people of Kushma
Municipality, Parbat in Nepal(Factors et al., 2013), 29.5% among the Tharu community
in Pawanagar in Dang (Prevalence of Intestinal Parasites in Tharu, 2016), 17.6% among
school children in Kathmandu, Nepal(KC et al., 2019), 15% among school childrean in
Pokhara in Nepal(Tiwari et al.,, 2019), 17% among the Kumal community in
Chitwan(Gyawali, 2013), 36.6% among Chepang and Musahar Community of
Makwanpur and Nawalparasi in Nepal(Adhikari et al., 2021), 41.1% among the Squatter
community in Dharan in Sunsari(Chongbang et al., 2016), 28% among the Badi
community in Surkhet(Gautam et al., 2024). This difference might be due to sample size,
place, climate and weather, poverty, malnutrition, health awareness, and living standards
of people and examination techniques.The prevalence of helminth was found to be higher
than that of the protozoan. This finding is in accordance with the results of similar studies
carried in different parts of Nepal(Bhattachan B et al., 2015; KC et al., 2019; Khadka et
al., 2021; Narayan Yadav, 2017; Shrestha et al., 2007; Tandukar et al., 2013b).On the
contrary, higher prevalence of helmimthes was reported in the other studies from Nepal
(Amin, 2002; Chandrashekhar et al., 2009; Das et al., 2006; Norhayati et al.,
2003)Among the helminth parasites, Ascaris was the most common observed parasites.
Same result was seen in the past studies (Dudlova et al., 2016; A. Shrestha et al., 2007,
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Tang & Luo, 2003; Tiwari et al., 2019).This might be due to the unhygienic behavior,
using of contaminated water resources, drinking of tape water without filtered. However,
not taking deworming tablets in regular basis was also playing the supportive role for
higher prevalence of protozoan over helminthes.Gender-wise parasitic infection rate was
slightly higher in female which is comparable with studies done by (Article, 2002;
Dudlova et al., 2016; Forson et al., 2017; Kumar Sah et al., 2021; A. Shrestha et al., 2007;
Tandukar et al., 2013b).All these studies showed no significant association between
gender and parasitic infections(KC et al., 2019; Narayan Yadav, 2017; Tandukar et al.,
2013b). This might be due to the Involvement of female in childcare, their lower
educational status, more soil contact during growing vegetables more often than males is
responsible for increased risk in them. Moreover, this possibility could be due to higher
number of female respondents involved in the study.Based on the age of the people
included in study, the infection was found higher in the age group 10-20 and lowest
among the elder people which is slightly similar to the report of(Forson et al., 2017,
Khadka et al., 2021; Omar & Abdelal, 2022; K. Yadav & Prakash, 2017). Several studies
like, age groups (50-60) was a higher infected(Bhattachan B et al., 2015; Khadka et al.,
2021; Narayan Yadav, 2017), among the (45+) years people of Kumal community was
higher prevalence than the below the 10 years(Gyawali, 2013), among the (50+) years
people of Tharu community was a high prevalence than the (20-40) years people
(Prevalence of Intestinal Parasites in Tharu, 2016). This might be due to the sample
size.The prevalence of helminth infections was higher than that of protozoan infections.
This finding are similar with the results of research conducted in various regions of
Nepal (Bhattachan B et al., 2015; Dai et al., 2019; K. Yadav & Prakash, 2017). In
contrast, other studies from Nepal have reported a higher prevalence of protozoan
infections (Chaudhary & Raj Subedi, 2020; Haile et al., 2017; Kang et al., 1998; Shrestha
& Maharjan, 2013; Tandukar et al., 2013a; Yogyata & Binita, 2011). Among the helminth
parasites, Ascaris was the most commonly observed species, consistent with findings
from previous studies (Crompton & Savioli, 1993; Das et al., 2006; Jamaiah & Rohela,
2005; Khanal et al., 2011; A. Shrestha et al., 2007). This might be attributed to poor
hygiene practices, consumption of contaminated water, and drinking unfiltered tap water.
Additionally, irregular deworming treatment may also contribute to the higher prevalence
of helminth parasites compared to protozoan.The use of filtered or unfiltered drinking
water was identified as a significant factor influencing intestinal parasite infections. This

finding is consistent with a study conducted in Nepal by (Agrawal et al.,, 2012;
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Bhattachan et al., 2015; Panda, 2012; Tandukar et al., 2013b). The contamination of
water sources by human and animal waste may be a contributing factor, aligning with
findings from a study in India by (Jamaiah & Rohela, 2005),(Kang et al., 1998; Sehgal et
al., 2010).Similarly, individuals from the Bantar community who did not wash their hands
with soap before and after meals or after defecation had a significantly higher rate of
intestinal parasite infections. This finding aligns with studies conducted in Nepal(Gautam
et al., 2024), in China (Tang & Luo, 2003), and in Malaysia (Jamaiah & Rohela,
2005).Untrimmed nails among individuals in the Bantar community were identified as a
highly significant factor for intestinal parasitic infections (IPIs) in this study. This finding
is consistent with research conducted in Nepal (Gyawali, 2013), in Pakistan (Ulhaqg et al.,
2022), and in India by(Sehgal et al., 2010). Untrimmed nails may serve as a reservoir for
parasite eggs, which can be ingested upon hand-to-mouth contact, leading to IPIs, as
discussed (Das et al., 2006; Norhayati et al., 2003; Shrestha & Maharjan, 2013).The
literacy level of individuals in the Bantar community was found to be a highly significant
factor influencing intestinal parasitic infections (IPIs), as demonstrated in this study. This
finding aligns with previous studies such as(Crompton & Savioli, 1993; Jamaiah &
Rohela, 2005; Malla B , Ghimire P, 2004; Shrestha & Maharjan, 2013). Additionally,
hygiene maintenance, medication use, and were also significant factors associated with
IPIs, similar to findings from studies such as (Parajuli et al., 2014; Sehgal et al.,
2010;).Most individuals in the Bantar community lack awareness regarding the
transmission of parasitic diseases, a finding that partially aligns with the results of (Das et
al., 2006; Dhakal & Subedi, 2019; Haile et al., 2017; Pradhan et al., 2014; Satoskar et al.,
2009). The present study indicates that knowledge of parasitic infections is significantly
low in this community due to inadequate public health awareness and limited health
education. Various socioeconomic and behavioral factors among different castes and
ethnic groups contribute to the prevalence of intestinal parasites.The high prevalence of
intestinal parasites among the Bantar community in Koshi Rural Municipality, Sunsari
District, highlights the urgent need for public health awareness programs focusing on
personal hygiene, proper environmental sanitation, and the use of safe drinking water.
Additionally, regular mass deworming programs should be implemented periodically to

control infections effectively.
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6 Conclusion and Recommendations

6.1 Conclusion
Intestinal parasite infections are strongly associated with hygiene and sanitation practices.

A recent study revealed that the health conditions of the Bantar people in Koshi rural
Municipality remain poor, with an overall intestinal parasite prevalence of 63.3%.
Helminth infections were more common than protozoan infections, with Ascaris being the
most frequently detected parasite among the six identified species. The highest prevalence
of intestinal parasitic infections (IPIs) was observed in individuals aged 10-20, with
females being more vulnerable than males. The study also found that single infections
were more prevalent than double infections. Several factors significantly influenced the
occurrence of IPIs, including hygiene habits such as washing vegetables, trimming nails,
handwashing, medication use. However, no significant differences were noted in
infection rates based on sex, age group. The findings suggest that the Bantar community
has limited awareness of health education. Factors such as poverty, inadequate sanitation,
lack of education, poor personal hygiene, unclean water sources, and low awareness
levels contribute to their increased risk of intestinal parasite infections.

6.2. Recommendations

1. The high prevalence of intestinal parasitic infections, particularly among the Bantar
community (63.3%), reflects the current health status of this ethnic group. However, to
gain a comprehensive understanding, similar studies should be conducted nationwide.

2. The higher prevalence of helminth infections compared to protozoan infections
suggests contamination in the village's water supply. Therefore, appropriate measures
should be taken to ensure proper water management.

3. Several significant predisposing factors were identified, including handwashing before
meals, regular nail trimming, and type of drinking water, nail-biting, walking barefoot
and vegetable consumption. Implementing proper sanitation practices is essential to
address these issues.

4. Regular administration of anti-parasitic medication is recommended, along with

awareness campaigns to educate communities on controlling intestinal parasitic infection.
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Photographs

(a) Ascaris lumbricoides (b) Giardia lamblia (c) Hymenolepsis nana

(d) Trichuris trichiura (e) Entamoeba histolytica ~ (f)StrongyloidesStercoralis
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Appendices

Appendix .1

Baseline Questionnaires related to demographic, socioeconomic and behavioral
factors

Participant Code/ Name:

Gender: OMale OFemale Age:

1. In general, how would you rate your health on a scale of 1 to 5?
0102 O3 O4 O5

2. What type of drinking water do you prefer?

OTap water [(lJar water [1Boiled water CIFiltered water

3. How frequently do you maintain your hygiene?

OAlways CINearly always CINearly never CINever

4. What is your Occupation?
OGovt. Employee [OBusiness [CIFarmer Cother specify

5. Do you use soap to wash your hands before eating?

OYes [INo, but with water [CIsometimes [ISpoon

6. Do you cut and clean your nails once a week?

O Yes ONo Osometimes
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7. Do you eat any fruits or green vegetables without washing?

OYes OONo Osometimes

8. Do you wear foot ware while outdoors?

OYes OONo Csometimes not

9. How many family members are in House?

10. Do you cover food from flies?

OYes OONo Osometimes

11. Do you bite fingernails?

OYes O No Osometimes

12. Do you play with Soils?
OYes OONo [Csometimes

13. Do you eat food (any) dropped on the floor?
OYes CONo [CIsometimes

14. Do you drink Boiled water?
OYes CONo [CIsometimes

15. Do you know at least a way to prevent intestinal helminthiasis?

16. Did you consume any medication for intestinal helminths parasites in the last 6

months?

OYes O No

17. Do you have free-ranging pig or poultry in the house?

OYes O No
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18. Did you notice any worm in your stool?

OYes O No

19. How frequently have you experienced diarrhea or abdominal discomfort in a month?

20. Do you ever consumed raw meat?

OYes CONo COMaybe
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