
duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].
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INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 
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Abstract: Introduction: Intestinal parasitic infections remain a major public health problem in many parts of the world, particularly in low 
and middle-income countries like Nepal. 

Materials and Methods: The different ethnic groups are geographically, socio-economically, culturally, and genetically diverse and their 
heterogeneity needs explanation to understand the variation in the prevalence of IPIs among them. The aim of this study was to compare the 
prevalence of intestinal helminths in Satar and Chaudhary communities of Birtamode Municipality and to identify the risk factors associated 
with either of them. A total of 220 stool samples, 110 from each community were collected and examined by unstained and stained smear 
preparation, floatation, and sedimentation technique. A set of questions regarding the risk factors of parasitosis was filled by interviewing each 
respondent. R-version 1.1.463 was used to perform the chi-square test for statistical analysis of data, and 95% confidence interval and P<0.05 
were considered statistically significant. 

Results: The overall prevalence of infection was found 28.63%. A significant difference was seen in the prevalence of parasites between Satar 
and Chaudhary communities (p<0.05). The age-wise prevalence revealed a high rate of infection among children, followed by old age and 
adults, while sex-wise prevalence showed marginally higher infection in males in both communities. Altogether six types of parasites were 
encountered; A. lumbricoides (13.18%) was the most prevalent parasite. In risk factor analysis, significant associations were seen between 
parasitic infections and handwashing habits, use of handwashing agent, defecation site preference, and barefoot walking habit in the Satar 
community. Similarly, a significant association of parasitic infection with handwashing habits and barefoot walking habits were seen in the 
Chaudhary community.

Conclusion: Hence, a remarkable prevalence of parasitic infection was indicated by the present study. Improvements in personal hygiene, 
environmental sanitation, provision of sanitary toilets, provision of awareness programs, and preventive measure implementation are important 
to overcome the parasitic infection in these communities.

Keywords: Prevalence, Parasitosis, IPIs, NTDs, KAP, Helminth, Nematode, Cestode.

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 



duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 
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Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 



duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 
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Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 

Age groups Communities Overall
prevalence n (%)

Children (1-15)
Adults   (16-60)
Old age (Above 60)

51
50 
9

20 (39.21)
15 (30.00)
3 (33.33)

34
69
7

0.45
10 (29.41)
13 (18.84)
2   (28.57)

30 (35.29)
28 (23.53)
5   (31.25)

0.62

Satar
Total cases

N
Positive case

n (%)
P-value Total cases

N
Positive case

n (%)
P-value

Chaudhary

40%

30%

20%

10%

0%

Pr
ev

al
an

ce
(%

)

Sattar
Communities

Chaudhary Overall

M
al

e
Fe

m
al

e
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duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 
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Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 

Nematodes
Ascaris lumbricoides
Trichiuris trichura
Hookworm
Strongyloides stercoralis
Cestodes
Taenia sp.
Hymenolepis nana

17 (15.45)
9 (8.18)
9 (8.18)
3 (2.73)

2 (1.82)
3 (2.73)

12 (10.90)
7 (6.36)
5 (4.54)
2 (1.82)

2 (1.82)
-

29 (13.18)
16 (7.27)
14 (6.36)
5 (2.27)

4 (1.82)
3 (1.36)

Parasites Communities Overall
Prevalence

Satar n
(%)

Chaudhary
n (%)

Fig. (3). Images of  the  eggs of parasites are capture through electronic compound microscope and measure with the help of 
ocular and stage micrometer. (Fig. 3A), Egg of A. lumbricoides (60×50μm) (Fig. 3B), Egg of T. trichura (56×25μm) (Fig. 3C), 
Egg of Hookworm (65×40μm) (Fig. 3D) Egg of S. stercoralis (69×35μm) (Fig. 3E) Egg of Taenia sp. (36μm) (Fig. 3F) Egg of 
H. nana (53μ).
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duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 
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prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 

Opinion on effect of dirty water causing illness
Yes 
No
 
Hand washing before and after meal
Yes
No 

Hand washing after defecation
Yes
No 

Hand washing with
Water only
Soap
Ash
Mud and soil

Opinion on hand washing with soap
Remove germs
Prevent illness
Clean hand

Drinking water quality
Filtered
Direct water

Defecation sites
Toilet
Open place

Habit of walking bare foot
Never
Sometimes
Frequently

Consumption of raw vegetables
Yes
No

Consumption of raw or undercooked meat
Yes
No

72 (65.4)
38 (34.6)

85 (77.3)
25 (22.7)

85 (77.3)
25 (22.7)

11 (12.9)
17 (20.0)
31 (36.5)
26 (30.6)

32 (29.1)
28 (25.4)
50 (45.5)

30 (27.3)
80 (72.7)

35 (31.8)
75 (68.2)

10 (9.09)
40 (36.36)
60 (54.56)

60 (54.5)
50 (45.5)

90  (81.8)
20 (18.2)

80 (72.7)
30 (27.3)

91 (82.7)
19 (17.3)

91 (82.7)
19 (17.3)

10 (10.9)
60 (65.9)
11(12.3)
10 (10.9)

47 (42.7)
40 (36.4)
23 (20.9)

50 (45.4)
60 (54.6)

95 (86.4)
15 (13.6)

15 (13.6)
55 (50.0)
40 (36.4)

53
57

80 (72.7)
30 (27.3)

17 (21.2)
8   (26.7)

18 (19.8)
7   (36.8)

15 (16.5)
10 (52.6)

3 (30.0)
6 (10.0)
2 (18.2)
4 (40.0)

10 (21.3)
8   (20.0)
7   (30.4)

10 (20.0)
15 (25.0)

19 (20.0)
  6 (40.0)

1 (6.7)
9 (16.7)
15 (37.5)

13 (24.5)
12 (21.0)

19 (23.7)
6 (20.01)

0.72

0.18

0.001

0.06

0.60

0.69

0.09

0.01

0.83

0.87

24 (33.3)
14 (36.8)

25 (29.4)
13 (52.0)

24 (28.2)
14 (56.0)

4   (36.4)
2   (11.8)
6   (19.3)
12 (46.1) 

10 (31.2)
9   (32.1)
19 (38.0)

8 (26.7)
30  (37.5)

6   (17.1)
32 (42.7)

1 (10.0)
8 (20.0)
29 (48.3)

22 (36.0)
16 (32.0)

32 (35.5)
6 (30.00)

0.87

0.06

0.01

0.04

0.78

0.40

0.01

0.003

0.75

0.83

Table 3. Various KAP Indicators and their Association with Prevalence of Parasites.

KAP indicators 

Education Status
Literate
Illiterate

Economic status
Low class
Middle class

Knowledge about parasite
Yes
No 

Knowledge about transmission, control and prevention
Yes
No 

Communities
Satar Chaudhary

Total

40 (36.4)
70 (63.6)

82 (74.5)
28 (25.5)

78 (70.9)
32 (29.1)

50 (45.4)
60 (54.6)

60 (54.5)
50 (45.5)

50 (45.4)
60 (54.6)

85 (77.3)
25 (22.7)

70 (63.6)
40 (36.4)

18 (30.0)
20 (40.0)

13 (26.0)
12 (20.0)

18 (21.2)
7  (28.0)

14 (20.0)
11 (27.5)

0.36

0.60

0.65

0.50

13 (32.5)
25 (37.7)

29 (35.3)
9   (32.1)

23 (29.5)
15 (46.9)

13 (26.0)
25 (41.7)

0.89

0.93

0.12

0.12

Prevalence
n (%)

P-value Total Prevalence
n (%)

P-value



duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.
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defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 



duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 
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duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.

defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 



duodenale, Strongyloides stercoralis, Taenia sp., Hymenole-
pis nana, Cyclospora cayetanensis, Entamoeba histolytica, 
Giardia lambia [22, 25-27]. There is little information about 
Nepal’s profiles of infection severity and underlying risk 
factors. To fill this gap, a cross-sectional study was carried out 
in Satar and Chaudhary communities of Birtamode Munici-
pality, Jhapa district. The study aimed to compare the preva-
lence of intestinal helminths in two communities and to 
identify the underlying risk factors in either of them.

MATERIALS AND METHODS
 
Study Area
Birtamode municipality (Fig. 1) is one of the municipalities of 
Jhapa, Nepal. The total area of the municipality is 78.24 sq. 
km. The population was 80,592 in 2011, and major ethnicities 
living there are Rajbanshi, Limbu, Rai, Tajpuriya, Newar, 
Brahmins, Chhettri, etc. Majority of people are Hindus, others 
include Muslims, Buddhists and Christians. The climate in the 
area is very hot and humid during summer, and mild and dry 
during winter. Temperature reach up to 40°C during in 
summer, and low in winter is about 2°C. Rainfall is abundant 
during monsoon, while there is little or no rainfall during 
winter. The two wards 7 and 9 of Birtamode municipality 
were chosen as study sites; ward 7 for Satar community and 
ward 9 for Chaudhary community.

Fig. (1). Map of Birtamode Municipality.

Study Population 

The variation in social, ethical and cultural diversity exhibits 
variation in various infectious diseases including IPIs [28]. 
Satar and Chaudhary communities of Birtamode Municipali-
ty, Jhapa, are two indigenous communities living in this 
region having different cultural and living practices. Satar is 
one of the highly marginalized castes of Nepal having a total 
population of 25,540 [29], with most of the population resid-
ing in the eastern region (19,322 in Jhapa district). Most of the 
Satar people are illiterate and have very low economic status. 
Their main occupations are farming, tea plucking, and they 
also work as laborers in construction sites and transport 
businesses. They do hunting and fishing and have rat meat and 

pork eating habit. Poor hygiene practices in them such as open 
place defecation, barefoot walking habit, and poor sanitation 
may lead to a high prevalence of intestinal parasite infection. 
Chaudhary community on the other hand has a total popula-
tion of 1,737,470 with 9,909 (1.53%) people residing in the 
Jhapa district. They have relatively high education levels and 
economic status compared to the Satar community; however, 
some are still under the line of poverty (NPR 12,000 per capita 
annual income) (http://www.thepovertyline.net/nepal). They 
are mostly engaged in agricultural fields, and some also work 
at qualified jobs. Variations in living habits and personnel 
hygiene practices in these two communities may predispose 
them to different parasitic infections.

METHODS

Sample Size and Sample Collection Method

The baseline cross-sectional study was conducted in the study 
area. A total of 220 stool samples, 110 from each community 
were randomly collected. For the collection of the sample, a 
pre-labeled plastic container was provided to each of the 
respondents along with specific information on not mixing 
their urine in stool samples. The stool samples were collected 
the following day after the completion of the questionnaire 
survey. Collection of samples was done in the morning time 
when all people were available. A set of pre-tested and admin-
istered, a semi-structured question was filled interviewing 
each respondent. The question set included demographic data 
(age, sex, occupation) and information regarding knowledge, 
attitude, and practice (KAP) of the study population that are 
regarded as risk factors in the transmission of parasites. The 
various KAP related factors included were their education, 
economic status, knowledge about the parasites and their 
transmission, opinion on whether dirty water cause infection 
or not, why to wash hands with soap, handwashing habit 
before and after the meal, after defecation, use of handwash-
ing agent, drinking water quality, defecation site preference, 
the habit of walking barefoot, raw vegetables and raw or 
undercooked meats eating habits. 

Preservation of Samples

The collected stool samples were preserved in 2.5% potassi-
um dichromate solution that helps in maintaining the 
morphology of parasites and preventing further development 
of helminth eggs and larvae.

Microscopic Examination

Microscopic examinations of stool samples were carried out 
at the laboratory of the Central Department of Zoology, 
Tribhuvan University, Kathmandu. The samples were 
processed for microscopic examination using saline and 
iodine wet mount, floatation, and sedimentation techniques 
[30].

INTRODUCTION

Different species of helminths are capable of causing intesti-
nal parasitic infections (IPIs) [1]. They belong to the neglect-
ed tropical diseases (NTDs). The four major nematode species 
of humans that are capable of causing IPIs are Ascaris lumbri-
coides, Trichiuris trichura, Ancylostoma duodenale, and 
Necator americanus; little is known about the burden of 
disease due to cestodes [2]. Above 3 billion people worldwide 
are suffering from severe helminth infections leading to 
morbidity and more than 150,000 annual deaths [3]. Accord-
ing to World Health Organization, more than 24% of the 
people worldwide are infected with IPIs; the majority of them 
are residence of developing countries [4]. The major health 
issues caused by IPIs are a negative effect on nutritional 
status, physical growth and cognitive development of host and 
can even lead to high levels of morbidity and mortality [1, 2, 
5].
  

Generally, the prevalence of various species of gastrointesti-
nal parasites varies in different regions because of varying 
environmental, social, and geographical factors [6]. Hence, 
studies on the prevalence of IPIs are important to identify 
specific risk factors and the formulation of appropriate control 
strategies [7]. Studies in different parts of the world have 
revealed that age [8, 9], source of drinking water [10, 11], 
gender [12, 13], contact with animals [14], and seasonal varia-
tions [15] are major risk factors in the transmission of parasit-
ic infections. The indigenous population’s epidemiology of 
IPIs has been extensively studied, with the prevalence rate 
ranging from 52.4% to 98.4% [11, 16-19]. The different 
ethnic groups are geographically, socio-economically, cultur-
ally, and genetically diverse [20, 21], and their heterogeneity 
need to be examined to understand the variation in the preva-
lence of IPIs among them. Despite socioeconomic develop-
ment and demographic changes in Nepal over decades, IPIs 
are still highly endemic, especially among indigenous 
communities [22-24]. The most common intestinal parasites 
infecting various indigenous communities in Nepal reported 
are Ascaris lumbricoides, Trichiuris trichura, Ancylostoma 

Calibration of Eggs 

The calibration factors for the measurement of eggs sizes are:
Calibration Factor (CF) for 10x=10.37μm
Calibration Factor (CF) for 40x=2.58μm

Identification of the Eggs

The identification and confirmation of the eggs found were 
made by comparing the structure, color, and size of eggs from 
the book and online reviews [30-32].

Data Analysis 

The data collected from field surveys and laboratory reports 
were managed according to age, sex, and prevalence of 
specific intestinal parasites. Chi-square tests (sample propor-
tion test and Fisher’s exact test) were performed using R-stu-
dio version 1.1.463 to analyze the significance of data at 95% 
confidence interval and P<0.05.

RESULTS AND DISCUSSION 

Intestinal parasitic infections are endemic worldwide and 
constitute a major public health problem in developing coun-

tries like Nepal. A remarkable prevalence of intestinal parasit-
ic infection was indicated by the present study carried out 
among Satar and Chaudhary communities of Birtamode 
municipality, Jhapa. The study showed an overall prevalence 
of 28.6%. The prevalence is higher than in some other studies 
[24, 33, 34]. It is lower than that reported earlier in both 
national and international scenarios [35-41]. These differenc-
es in the results might be due to the place and time differences 
of the study. A significantly high prevalence of parasite was 
encountered in the Satar community (P<0.05) which might be 
due to lack of awareness and lack of sanitary toilets.

Age-wise and Sex-Wise Prevalence of Parasites

Age-wise, the intestinal parasitosis was found highest among 
children, followed by old age and adults in both communities 
(Table 1). Similar results were reported by some authors [25, 
34, 37, 42], however, others reported more infected adults 
[22-24, 38, 43]. There was no significant difference in IPIs 
among these three groups of both communities. The high 
parasitic infection found among children in the study popula-
tion might be due to poverty, illiteracy, lack of awareness, 
unhygienic behavior, and lack of sanitation.

Fig. (2). Sex-wise Prevalence of Parasites.

Sex-wise, the parasitic infection was marginally higher in 
males (29.73%) compared to females (27.52%) (Fig. 2). The 
finding is similar to the results of other studies on the general 
population in Nepal and other countries [1, 43-48]. A different 
result was found in a research, which revealed more number 
of infected females than males [37]. Statistically, no signifi-
cant difference was found in the prevalence of intestinal 
parasitic infection between males and females of both 
communities. Such results were also found in many studies of 
Nepal [49-53] and elsewhere too [54]. So, the present study 
showed agreement with others' work, which shows gender 
independence of parasitic infections [43, 55-58].

Prevalence of Specific Intestinal Parasites

Regarding specific parasite prevalence, the rate of infection 
was higher for nematodes compared to cestodes (Table 2). In 
the (Fig. 3), A. lumbricoides (Fig. 3A) was the most prevalent 
helminth encountered. Similar results were observed in the 
works of other parasitologists [22-24, 26] that showed a high 

prevalence of A. lumbricoides. This high helminthic infection, 
particularly of A. lumbricoides followed by T. trichura (Fig. 
3B) in study area might be due to poor hygiene conditions and 
lack of awareness among the villagers [42, 43, 45 59]. A. 
lumbricoides eggs can survive a long time in the environment 
due to presence of chitin in the shell. This might be the reason 
that its prevalence rate is higher among all other soil transmit-
ted helminths. Some other studies showed a higher prevalence 
of helminths with most common parasites such as T. trichiura 

[53, 60, 61] and Hookworms [62, 63]. Hookworm (Fig. 3C) 
and S. stercoralis (Fig. 3D) infections were also recorded in 
the present study that might be related to poor people residing 
in the locality who usually walk and work barefoot in the soil 
that might be contaminated with an infective stage of hook-
worm. Infection with cestodes like Taenia sp. (Fig. 3E) and H. 
nana (Fig. 3F) were very low which might be related to the 
limited access of meats in poor populations.
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defecation in both communities (P<0.05). The result was 
similar to various national and international works [25, 33, 
46-48]. This might be because most of the helminth parasites 
have fecal-oral-route of transmission and proper handwashing 
can remove the infective stages that might present in hands 
and prevent the transmission of parasites through this route. 
On the use of handwashing agents after defecation, a signifi-
cantly high prevalence of parasitic infection was encountered 
in people of the Satar community who used to use mud and 
soil as a handwashing agent. The result showed agreement 
with research done in other communities too, both nationally 
and internationally [24, 47]. This high prevalence of the 
parasite in people who used soil and mud as a handwashing 
agent might be due to further contamination of their hands 
with parasites instead of removing them. A significantly high 
prevalence of parasite was seen among those who defecate in 
open places in the Satar community (P<0.05). The high rate of 
parasitic infection among open place defecators was observed 
in the systematic review and data analysis of other workers 
too [64, 65]. In the present study, a significant association was 
seen between barefoot walking habits and the prevalence of 
parasites in both communities (P<0.05). The result is in agree-
ment with the works of others which showed a significant 
association between barefoot walking habit and parasitic 
infection [47, 66]. This high infection of parasites in barefoot 
walking people might be due to the entrance of the infective 
stage (larvae) of parasites through soft parts. The significant 
association of barefoot walking habit and infection of 
parasites in both communities suggests that this is one of the 
major risk factors of infections.

CONCLUSION

A remarkably high prevalence of intestinal helminth infection 
was seen in Satar and Chaudhary communities of Birtamode 
Municipality. The prevalence of intestinal parasite was found 
to be 28.63% overall. A significant difference in the preva-
lence of parasites between two communities shows the differ-
ence in their living habit and hygiene practices. The higher 
rate of infection among children shows poverty, illiteracy, 
lack of awareness, unhygienic behavior, and lack of sanitation 
in the study area. The marginally high infection rate among 
males shows gender independence of parasitic infection. A. 
lumbricoides was the most prevalent parasite. In risk factor 
analysis, statistically significant associations were seen 
between the prevalence of parasites and handwashing habits 
after defecation, handwashing agent, defecation site prefer-
ence, and barefoot walking habit in the Satar community. In 
the Chaudhary community, hands washing habits after 
defecation and barefoot walking habits are the risk factors that 
showed significant association with parasitic infections. 
Hence, a remarkable prevalence of parasitic infection was 
indicated by the present study. Improvements in personal 
hygiene practices, environmental sanitation, provision of 
sanitary toilets, provision of awareness programs, and preven-

tive measure implementation are important to overcome the 
parasitic infection in these communities.
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Table 2. Prevalence of Specific Intestinal Parasites.
Risk Factors Associated with Intestinal Parasitic Infection

For risk factor analysis, sample proportion test and fisher’s 
exact test were performed to show the association of various 
KAP indicators with the prevalence of parasites (Table 3). In 
this study, handwashing habits after defecation, use of hand-
washing agent, defecation site preference, and barefoot walk-
ing habit were seen to be major risk factors (P<0.05) in the 
Satar community. Similarly, hands washing habits after 
defecation and barefoot walking habit were found as major 
risk factors (P<0.05) in the Chaudhary community.

Proper handwashing habit using soap after defecation can 
prevent a person from infection of parasites that makes their 
passage through the oral route. On the handwashing habit 
after defecation, a significantly high prevalence of parasite 
was seen among people who do not wash their hands after 


