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Abstract 

 

It is known that maximum of the world's population suffers from intestinal parasitic 

illnesses, mainly with hookworms, Ascaris lumbricoides, and Trichuris trichiura. Apart 

from this, intestinal parasites also cause inflammation of intestinal wall that leads to 

indigestion, malabsorption, diarrhoea, and nutritional complications that results in the slow 

growth and affect the nutritional status of the children. To fulfill this gap regarding the 

nutritional status and intestinal parasite infection in children older than five years old, this 

study aims to associate the relationship between intestinal parasites and nutritional status 

of the school children from 6 to 17 years old in public school and private school of Sarlahi 

district, Nepal. The data was collected by interviewing the children, assessing 

anthropometric markers and taking stool samples from the children. The microscopic 

examination was done using a direct wet mount and concentration techniques. The overall 

parasitic prevalence was 30.8% (74/240), among which more females (35.3%) were 

infected than male children (25.20%). The prevalence of parasites were found more in 

public school (35.80%) than private school (24.55%). The age group of children 6 to 11 

years (38.20%) were highly infected followed by 12 to 14 years (26.6%) and the least 

prevalence was found among 15 to 17 years children (25.70%). Ascaris lumbricoides was 

the most prevalent with a prevalence of 78.95% while the least prevalent parasites were G. 

lamblia (11.83%), E. coli (3.95%), Entamoeba histolytica (3.95%) and Hymenolepis nana 

(1.32%). The prevalence of overall stunting, underweight and thinness among children 

were 27.5%, 67.6% and 11.7% respectively. There was no significant association between 

intestinal parasites and nutritional status. Poverty, poor sanitation, personal hygiene and 

drinking water facility are the contributing factors for the prevalence of parasitic infections. 

A good nutrition and regular health intervention should be conducted in school. 
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zf]w ;f/ 

 

ljZjsf] ;a}eGbf a9L hg;+Vofdf cfG›fsf] k/hLjL /f]ux¿ 5g\, d'Votof x'sjfd{\;, Ascaris 

lumbricoides / Trichuris trichiura. o;afx]s, cfG›fsf] k/hLjLx¿n] l9nf] ljsf;sf] kl/0ffd 

lbG5 / aRrfx¿sf] kf]if0f l:yltnfO{ c;/ u5{. s'kf]if0fn] af/Daf/ kvfnf, cfG›fsf k/hLjLx¿ h:tf 

;+qmd0fx¿sf] af/Daf/ hf]lvd lgDTofpF5 h;n] ubf{ k|lt/Iff k|0ffnLdf sdL cfpF5. w]/}h;f] 

cWoogx¿df, kf]if0f l:ylt / cfG›fsf] k/hLjL ;+qmd0fx¿ kfFr jif{eGbf sd pd]/sf afnaflnsfx¿df 

dfq d"NofÍg ul/Psf] lyof]. o; cGt/nfO{ k"/f ug{, o; cWoogn] ;nf{xL lhNnfsf] ;fd'bflos ljBfno 

/ lghL ljBfnodf ^ b]lv !& jif{;Ddsf ljBfnosf afnaflnsfsf] cfG›fsf] k/hLjL / kf]if0f 

cj:yfaLrsf] ;DaGwnfO{ hf]8\g] nIo /fv]sf] 5. afnaflnsf;Fu cGtjf{tf{ lnP/, PGy|f]kf]d]l6«s dfs{/sf] 

d"NofÍg u/L / afnaflnsfaf6 lb;fsf] gd"gf lnP/ tYofÍ ;Íng ul/Psf] lyof] . ;"Id k/LIf0f Psfu|tf 

k|ljlwsf] ;fy k|ToIf leh]sf] dfpG6 k|of]u u/L ul/Psf] lyof]. ;du| k/hLjL k|sf]k #)=* Ü -&$÷@$)_ 

lyof], h;dWo] k'?if aRrfx¿ -@%=@ Ü_ eGbf a9L dlxnfx¿ -#%=# Ü_ ;+qmldt lyP. lghL ljBfno -

@$=%%Ü_ eGbf ;fj{hlgs ljBfno -#%=*Ü_ df k/hLjLsf] k|sf]k a9L kfOof]. ^ b]lv !! jif{ pd]/ 

;d"xsf afnaflnsf -#*=@)Ü_ cTolws ;+qmldt lyP To;kl5 !@ b]lv !$ jif{ -@^=^Ü_ / !% b]lv !& 

jif{sf afnaflnsfdf -@%=&)Ü_ ;a}eGbf sd k|sf]k kfOPsf] lyof]. Ascaris lumbricoides &*=(%Ü 

sf] Jofkstf;+u ;a}eGbf k|rlnt lyof] hals sd k|rlnt k/hLjL Giardia lamblia -!!=*#Ü_, 

Entamoeba coli -#=(%Ü_, Entamoeba histolytica -#=(%Ü_ / Hymenolepis nana -

!=#@Ü_. Affnaflnsfdf ;du| :6lG6ª, sd tf}n / kftnf]kgsf] k|rng qmdzM @&=%Ü, ^&=^Ü / !!=&Ü 

lyof]. cfG›fsf] k/hLjL / kf]if0f l:ylt aLr s'g} dxQjk"0f{ ;DaGw lyPg. xfnsf] cWoogn] lghL 

ljBfnosf] t'ngfdf ;fd'bflos ljBfnosf afnaflnsfdf cfG›fsf] k/hLjLsf] pRr k|rng /x]sf] b]vfPsf] 

5. ul/aL, sdhf]/ ;/;kmfO, JolQmut ;/;kmfO / vfg]kfgLsf] ;'ljwf, k/hLjL ;+qmd0fsf] km}nfj6sf 

nflu of]ubfg sf/sx¿ x'g\. ljBfnodf /fd|f] kf]if0f / lgoldt :jf:Yo ;j]{If0f ul/g'k5{.  
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1. Introduction 

1.1 Background 

School children are the vulnerable group because of their high physical activities and high 

chances of exposure to contaminated intestinal parasitic infections surfaces. They are in the 

phase of extreme growth, however susceptible to infection and immune deficits. Apart from 

this, intestinal parasites also cause inflammation of intestinal wall that leads to indigestion, 

malabsorption, diarrhoea, and nutritional complications that results in the slow growth and 

affect the nutritional status of the children. Malnutrition again can cause the children to 

suffer from infections like diarrhoea, intestinal worms and compromised immune system 

(Shrestha et al., 2020). The children belonging to age group 5 to 19 years which are around 

1.8 billion and among them 90% live in low and middle income nations. There are few 

studies which study about the prevalence and malnutrition of these children who occupy 

27% of the population in those countries (Galloway, 2017). These age group children also 

experiences the high burden of parasitic infection that have connection with poor sanitation 

and hygiene (Gebretsadik et al., 2020). 

Around 24% (1.5 billion) of the population in the world suffers from intestinal parasitic 

illnesses, mainly hookworms, Ascaris lumbricoides and Trichuris trichiura in which the 

highly infected are sub-Saharan Africa, the Americas, China and East Asia with tropical 

and subtropical regions being commonly infected (WHO, 2022). The symptoms are just 

shown by 450 million and more than 200,000 deaths are reported annually (Hajare et al., 

2021). IPIs are mostly prevalent in many countries and widely distributed throughout the 

world. It is also reported to occurring in 40.17% of school-age children (Bertoncello et al., 

2017). 

In Nepal, the mostly occurring intestinal parasites among the school children are 

Entamoeba histolytica, Giardia lamblia, Ascaris lumbricoides, Hymenolepis nana, 

Hookworm, and Trichuris trichiura (Pandey et al., 2015)  and the incidence of hookworm, 

Schistosoma mansoni, Trichuris trichura and Ascaris lumbricoides infections are in 

consistent with undernutrition (Hailegebriel, 2018). Hookworm infected patients are likely 

to eat less and waste more nutrients through vomiting, diarrhea or blood loss. Along with 

these anemia, protein energy deficiency, and other nutrient deficits worsen the conditions 

further. There are    also an ample of evidences that Giardia lamblia, Coccidia, Plasmodium 

spp., Schistosoma spp., soil-transmitted helminthes also change the nutritional status by 
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affecting the food intake, metabolism and absorption of micronutrients in the gut (Mrimi et 

al., 2022). 

In the report of Nepal National Micronutrient Status Survey (NNMSS) 2016, 32% of the 

adolescents in Nepal of 10 to 19 ages have stunted growth in which male children are 

thinner than the female children (boys: 23.3% versus girls: 14.0%) (Ministry of Health and 

Population Nepal, 2018). The major contributing factors for high prevalence of IPIs are 

lack of clean water, poor hygiene, unsanitary practices, inappropriate fecal disposal and 

low socioeconomic level (Ojha et al., 2014) and poor nutritional status in children (Acharya 

et al., 2021).  Most of the earlier studies in Nepal focus children under the age of five to 

see prevalence of IPIs and effect of IPIs in nutritional status (Feleke, 2016). Yet, none of 

the studies in our notice evaluated prevalence and intensity of IPIs in school age adolescents 

(i.e., 6-17 years old) and evaluated associated factors with IPIs. This study aims to evaluate 

prevalence, intensity of IPIs in school age children, and further evaluate association of IPIs 

burden with socioeconomic, sociodemographic and behavioral factors. We explore if IPIs 

are associated with BMI (i.e., proxy of nutritional indicator). 

1.2 Statement of the Problem 

The intestinal parasites not only cause the nutritional deficiencies and illness  (Ross et al., 

2017); it also retards growth, cause high school absenteeism that again cause cognitive 

decline, and even produce host's increased vulnerability to diseases like HIV/AIDS and TB 

and reduce child and adult productivity. As a result, they may have a negative 

socioeconomic influence on a country's growth (Feleke, 2016). Public school in urban areas 

get most of the children from low SES who live with poor sanitations, water and 

nutritionally inadequate food. I assume, lots of students coping with IPIs in such areas 

limiting them to attain full cognitive potential to be ready for competitive future.  

1.3 Objectives of the study 

 1.3.1 General objective 

 To determine the prevalence and associated factors of IPIs, its intensity and 

nutritional status. 

1.3.2 Specific objectives 

 To determine the prevalence and intensity of IPIs and nutritional status among 

schoolchildren. 

 To identify the associated factors of prevalence of intestinal parasites. 
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1.4 Research questions 

 What is the prevalence of IPIs and undernutrition among school children? 

 What is the association between IPIs and risk factors? 

  1.5 Significance of the study 

The role of IPIs for undernutrition is feasible in developing countries with high rate of IPIs 

typically among low SES setting. Children are more susceptible to IPIs than adults as they 

have greater dietary needs, immature immune systems, sicknesses and poor hygienic 

practices (Subedi et al., 2020). IPIs and undernutrition can affect their cognitive level and 

their quality of life. Thus, this study tends to link the risk variables involved in intestinal 

parasites with the nutritional status. This study may help policy makers, non-governmental 

organizations, and health professionals to create health plans and implement intervention 

programs at the school level to improve children's health status to attain full cognitive 

potential. Additionally, the results of this study might serve as a foundation for further 

investigation. 
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2. Literature review 

 

2.1 Prevalence of intestinal parasites among school children 

 

Intestinal parasites are common in developing nations, but other countries show different 

patterns of infection. To ascertain the prevalence of parasitic infection among public and 

private school from age 2 to 16 years in Ota, Ogun state, Nigeria whose prevalence was 

46.1% (Armstrong et al., 2013). Also similar study in Amalapuram, India which observed 

49% (98/200) IPIs rate (Sai, 2014). Another study carried out in Nigeria  reported high 

prevalence 52.5% (105/200) which has direct correlation with personal hygiene (Agwu et 

al., 2016). Another study done by Ulhaq et al., 2023 in Pakistan reported high prevalence 

of IPIs 82% (266/324). 

The study was conducted to determine the frequency of intestinal parasite distribution of 

school-aged children in Dadeldhura district, Nepal which reported 31.13% (165/530) of 

stool samples to be positive (Rijal, 2013) whilst another study was carried out at Everest 

English School and Prabhat English Higher Secondary School in Bhaktapur district, Nepal 

in which 27.67% (137) of the samples was positive (Shrestha & Maharjan, 2013). Similarly, 

to find the IPIs among school children, a study was carried out in Kalaiya, Nepal which 

also reported the prevalence of 31.7% (Regmi et al., 2014) and another study conducted in 

Dharmastali VDC in Kathmandu, Nepal discovered only 5% (15/300) IPIs rate  (Pandey et 

al., 2015) and 12.4% (24/194) only in Kathmandu by Dahal et al., 2018 which might be 

due to the deworming campaign organized by the government. Intestinal parasitic 

infections are more likely to occur in communities with low socioeconomic level and poor 

hygienic status and the study in Bhaktapur also reported the high prevalence of parasitic 

infection i.e. 42.9% (79/184) (Shrestha et al., 2016). In the same way, the overall prevalence 

of parasites was 18.66% (28/150) among the children attending public and private school 

was observed (Subedi et al., 2020). A descriptive cross-sectional survey was carried out in 

Duwakot VDC which also observed 13.40% (26/194) of IPIs rate (Sharma et al., 2020). In 

the same manner, a prospective study conducted in Janakpurdham, Nepal reported 10.96% 

(17/155) of positive samples which suggested more active intervention measures and 

modification of hygienic lifestyle among school children (Sah et al., 2021). The study done 

among students of Kirtipur Municipality, Kathmandu reported 17.8% (73/409) IPIs rate 
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(Dahal et al., 2022). All these study reported significant rate of intestinal infection that is 

regarded as a public health concern. 

The most common organisms discovered among 2 to 16 years children in Ota, Ogun state, 

Nigeria were Giardia lamblia (11.92%) and Entamoeba histolytica (10.15%), whilst 

Trichuris trichiuria (1.01%) and Strongyloides stercoralis (1.01%) were the least common. 

Children who attended the public school were greatly infected with intestinal parasites (P 

= 0.0028; P < 0.05) (Armstrong et al., 2013). Moreover, the study done by Agwu et al., 

2016 in Nigeria that reported A. lumbricoides  and T. trichiura (28, 14.0%) as the dominant 

parasites while G. lamblia had the lowest prevalence (17.5%). The other study in Nigeria 

also reported Ascaris lumbricoides (19.5%), Ancylostoma duodenale (9.5%), Trichuris spp. 

6%, Strongyloides spp. 4.5%, Enterobius spp. 1%, Taenia solium 1.5%, Taenia saginata 

1%, Entamoeba histolytica 4.5%, Giardia lamblia 4%, and Schistosoma mansoni 2% were 

the most frequently found intestinal parasites (Chukwu et al., 2023). 

Similarly, study from school-aged children in the Dadeldhura area of western Nepal 

reported Giardia lamblia (7.47%) and Hymenolepsis nana (46.56%) (Rijal, 2013). 

Furthermore, the study from Bhaktapur, Nepal which employed the direct smear to analyse 

the stool samples from 495 school children observed Ascaris lumbricoides (22.63%), 

Trichuris trichiura (6.06%), Strongyloides stercoralis (1.82%), Hookworm (1.62%), 

Taenia sp. (1.01%), Hymenolepis nana (0.81%), and Enterobius vermicularis (0.40%) 

(Shrestha & Maharjan, 2013). Another study from Kalaiya, Nepal (near India’s border) also 

reported the most prevalent parasite to be hookworm (28.5%), which was followed by 

Fasciolopsis buski (2.8%), Ascaris lumbricoides (17.1%), Trichuris trichiura (20.0%), and 

Hymenolepis nana (22.8%). Giardia lamblia (45.7%) was the most common protozoan 

parasite, followed by Entamoeba histolytica (44.0%) and Entamoeba coli (10.1%) (Regmi 

et al., 2014). Similarly, another study in Kathmandu, Nepal that followed direct microscopy 

and concentration techniques discovered Entamoeba histolytica, Giardia lamblia, Ascaris 

lumbricoides, Hymenolepis nana and Cyclospora (Pandey et al., 2015). Similarly, the study 

in  Bhaktapur observed G. lamblia (35.7%) as the highly dominant parasites followed by 

Taenia spp. (22.6%) and Blastocystis hominis (14.3%) as the low prevalent (Shrestha et al., 

2016). The similar study was conducted among the school children (6 to 14 years) in 

Kathmandu, Nepal reported E. histolytica (33.3%) and Taenia spp. (16.7%) (Dahal et al., 

2018). Another study in Kathmandu reported 32.7% of Giardia duodenalis and (21.8%) 

Ascaris lumbricoides (Shrestha et al., 2019). Similarly, another study observed four genera 

of Ascaris lumbricoides, Trichuris trichiura, hookworms, and Taenia sp. (Subedi et al., 
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2020). In the similar way, the study done in Kirtipur Municipality, Kathmandu also 

reported A. lumbricoides (34.2%) as the dominant parasites H. nana (1.37%) as the least 

prevalent parasites. The other parasites reported were G. lamblia (23.3%), E. histolytica 

(15.1%), T. trichiura (10.96%), Hookworm (6.8%), Enterobius vermicularis (4.11%), 

Taenia solium (4.11%) (Dahal et al., 2022). Thus, several studies worldwide and in nation 

detected different cysts and ova of intestinal parasites which require continuous study and 

investigation. 

Regarding age-group wise prevalence among school children, several studies reported 

young age children to be highly infected with IPIs than that of older ones. In a study 

conducted by Rijal, 2013 observed children of age 4-6 years (30%, 159) to be infected most 

than other age group. However the result was not statistically significant. While in a study 

carried out in Kathmandu, Nepal. The most infected age group was 9-11 years (58.33%) 

(Dahal et al., 2018). Moreover, the study done in Rumuodogo Community in Nigeria 

observed 3-6 years children to be most infected which was significantly associated with the 

parasitic infection (P = 0.01) (Chukwu et al., 2023). 

2. 2 Prevalence of nutritional status and intestinal parasites 

Undernutrition may have detrimental effects on the prevalence of intestinal parasites among 

school children. The study was conducted in the northwest of Addis Ababa, Ethiopia to 

compare the prevalence of intestinal parasite infection and underweight found that 24.8% 

of the students were underweight which was linked with intestinal parasite illness (61.7%) 

(AOR 2.67; 95% CI = 2-3.55) (Feleke, 2016) while in a study conducted in Osun state, 

Nigeria reported 24% if IPIs and the nutritional status of the children was  95.8% normal 

weight, 3.6% underweight and 0.5% overweight. There was no significant association 

between nutritional status and intestinal parasites among school children (Olopade et al., 

2018). 

In the same way, another cross-sectional study carried out in South Jakarta, Indonesia 

reported 38.2% (60/157) IPIs rate and 28.3% (17) of the children were malnourished. It 

was found that the nutritional status of school children is statistically correlated with 

intestinal parasite infection (P 0.05) (Sari et al., 2021). However, a cross-sectional study 

conducted in Jeddah, Saudi Arabia observed no significant association between IPIs and 

undernutrition which reported only 5.3% positive for IPIs (Bakarman et al., 2019). Another 

study among 780 children, the prevalence of undernutrition was 15.7% which suggested 

that children infected with intestinal parasitic infection has poor nutritional status. 
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In Nepal there are currently few studies in children that investigates about both nutritional 

status and intestinal parasites, however in a study done in Surkhet, Achham and Dailekh 

districts of Nepal in which 35.9% of the children had nutritional deficiencies, 55.5% were 

undernourished and the overall parasitic prevalence was 51.1% and the prevalence of 

undernutrition and presence of intestinal parasites had no significant association (Shrestha 

et al., 2020) 

2.3 Association of socio-demographic factors and intestinal parasites 

A study from Bushehr, Iran observed that the number of family members was significantly 

correlated with the IPIs (Barazesh et al., 2016). Another school-based cross-sectional study 

was carried out in Bahir Dar, Ethiopia in which IPIs was prevalent in 52.4% and students 

with unclean fingernails fingernails (AOR=4.96; 95% CI: 2.79-8.82) and inconsistent hand 

washing behavior (AOR=8.05; 95% CI: 4.66-13.89) were found as significant risk factors 

for parasitic infection (Hailegebriel, 2018). In the similar manner, a descriptive study 

conducted in Buner district, Pakistan reported 23.63% (104/440) samples positive for 

intestinal parasites. The major risk factors associated with parasitic infection were 

inadequate personal and environmental hygiene, contaminated food and water supplies, 

child behaviors like nail biting and finger sucking, illiterate mothers and low 

socioeconomic status of the children (Khan et al., 2022). 

Intestinal parasites increases morbidity and mortality especially in impoverished countries 

like Nepal. The study was set to determine the prevalence of and risk factors of intestinal 

parasites among school-age children in Lalitpur district, Nepal in which 1392 samples were 

taken from two government, two private and two community schools that employed direct 

microscopy and concentration method to examine the samples reported the type of drinking 

water and the frequency of hand washing as the significant factors associated with IPIs 

(Tandukar et al., 2013). Another cross-sectional study was conducted in Saptari, Nepal 

reported 33% (94/285)  IPIs rate in which family income, hand-washing habit, type of 

drinking water and availability of toilet facility at home were statistically significant with 

the intestinal parasitosis among the study population (P < 0.05) (Gupta et al., 2020). 

Similarly, a cross-sectional study carried out in Bhairahawa, Nepal reported 46.5% of 

parasitic infection in which IPIs had significant association with variables such the 

children's academic year, age, religion, current illness, sources of water in the home, meat 

consumption, presence of domestic animals, and recent history of anti-helminthic 

medication use (Raut et al., 2021). Furthermore, another cross-sectional study was 
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conducted in which parasitic prevalence rate was 11.5% (46/400) and the statistical 

significant factors associated with IPIs were biting one's nails, a reliable source of drinking 

water, biannual deworming, thumb sucking, hand hygiene before and after using the 

restroom, parental knowledge of health and sanitation, owning a dog or cat as a pet, and 

wearing protective shoes while playing (P value 0.001) (Shrestha et al., 2021). Thus all 

these study suggested the implementation of strict health intervention and hygiene 

improvements among the children to uplift their living standards and quality health life. 

The intestinal parasitic infection is considered as the top ten diseases in Nepal and the most 

common parasites include taeniasis, amoebiasis, ancylostomiasis, ascariasis and giardiasis 

(Jaiswal, 2014). Most of the recent studies among children focussed on the prevalence and 

associated risk factors among school children under five years and further intensity of 

parasitosis are also evaluated less in the recent studies. Children under five years’ 

nutritional status is also investigated regularly but the older children who are in peak age 

of growth and development also needs a regular screening and assessed their nutritional 

status. Thus the present study investigates the prevalence and intensity of intestinal 

parasites among school children from age 6 to 17 years along with assessing their 

nutritional status and evaluating the intensity of parasitic infection. 
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3. Materials and methods 

3.1 Study area 
 

The study conducted was of descriptive cross-sectional type and quantitative in nature. The 

study was conducted among school children studying in classes 1- 10 in community school 

and private school of Sarlahi district, Nepal. Sarlahi is located in the southeastern part of 

Nepal. According to the 2021 AD census, the district, which has Malangwa as its district 

capital, has a total area of 1,259 km2 and a population of 857360 people. The population of 

Lalbandi Municipality is 15960 (male:33555 and female:33952 (CBS Nepal, 2022). 

A total of 240 samples were collected from public school (134) and private school (106) 

each by randomly selecting students by using lottery method by putting roll number in 

lottery. From each school even section of the grade was randomly selected. 

 

 

Figure 1. A map showing study location 

3.2 Methods 

The data collection technique involved interviewing the students from grade 1-10 by 

assessing anthropometric markers and by taking stool samples from the children. The 

questionnaires were filled by asking the children who were capable of giving answers while 

juniors were interviewed with the help of their parents. A structured questionnaire was 
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administered to the respondents or their parents/guardians which included socio-

demographic factors (age, gender, ethnicity, parents’ occupation etc.), sanitation behaviors 

(hand washing habits, shoes wearing etc.) and other behavior factors.  

3.2.1 Anthropometric measurement: 

To measure the weight and height of the children, WHO-recommended techniques were 

employed (De Onis & Habicht, 1996). Height was taken by using a measuring tape while 

weight was measured by using a weighing scale. BMI was calculated by using the formula: 

Body mass index = weight/ (height in meter) 2 

The obtained BMI for age was compared with the 2007 WHO reference. The WHO 

reference 2007 was used to assess malnutrition among school children. Height for age, 

weight for age and thinness was used to measure stunting, underweight and thinness 

respectively. A Z scores of less than -2 was considered as stunted, underweight or thin, Z 

scores between -2 and -3 were considered moderate and Z scores less than -3 was 

considered severe while the Z scores between -2 and 2 were considered normal. WHO 2007 

growth chart has Z score for “weight for age” for 5 to 10 years as WAZ does not distinguish 

body mass and relative height that is not sufficient for children beyond 10 years, so BMI 

for age is used for children from 11 to 17 years. Beyond 10 years of age, BMI for age 

complemented height for age. Overnutrition was defined as BMI for age greater than + 1 Z 

score, overweight was defined as BMI for age greater +1Z and less than +2Z score and 

obesity was defined as BMI for age greater than +2Z score (WHO, 2024). 

3.2.2 Sample collection, preservation and transportation 

The participants were provided with a dry, screw-capped, wide-mouthed container and 

were instructed to bring about 5 gm of stool which were later on store in 2.5% potassium 

dichromate solution. Then the obtained samples were marked and brought to the 

parasitology lab, Central Department of Zoology, TU at Kirtipur, Kathmandu for further 

processing. 

3.3 Laboratory processing and examination  

3.3.1 Macroscopic examination 
 

The consistency of the stool and any mucus, blood present were marked which might lead 

to the presence of trophozoites and cysts of the protozoa. 
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3.3.2 Microscopic examination:  

By employing direct wet mount with normal saline (0.9%), lugol's iodine (0.5%) mount 

and concentration method, and microscopic inspection was conducted. 

In direct wet mount method, a drop of saline or lugol’s iodine was placed over a clean slide 

and about 2 mg of stool was taken with the help of wooden toothpick and mixed thoroughly 

with the solution and then covered with a coverslip. Then the slide was observed under a 

microscope. 

Concentration technique 

In this technique, around two spatula of sample was mixed along with the 5 ml saline (0.9% 

sodium chloride) solution. Then the mixture was filtered with the help of a tea strainer. The 

filtrate was further evaluated by floatation and sedimentation techniques to identify the 

trophozoites, cysts, oocysts, eggs, and larval stages of the endoparasites. 

Floatation technique 

13 ml of normal saline (sodium chloride) and around 1 ml of filtrate was taken in a 15 ml 

centrifuge tube which was then subjected to centrifuge at 2000 revolutions per minute (rpm) 

for 5 minutes. Then it was kept on the test tube stand. The concentrated solution of sodium 

chloride was filled up to the whole brim of the tube until it forms a convex surface. The 

coverslip was placed over the tube so that it might come in contact with the solution. After 

that the cover slip was taken off after 15 to 20 minutes and kept on a glass slide. 

Subsequently the slide was observed under a microscope. 

Sedimentation technique 

In a 15 ml centrifuge tube, 1 ml of filtrate, 10 ml of 10% formal saline and 3 ml of ether 

was taken which was then mixed thoroughly for 5 minutes at 2000 rpm. After that the 

sediment was employed for the microscopic examination instead of the supernatant fluid 

which was discarded. The two drops of the solution was kept on a clean glass slide with 

Lugol’s iodine to view the different parasitic stages and viewed under a microscope (Zajac 

et al., 2012). 

3.4 Intensity of infection 
 

For the positive samples, the eggs of A. lumbricoides were counted separately by using 

McMaster slide. The positive samples were mixed with 13 ml saline and poured into the 

McMaster chamber with the help of dropper and the slide was observed under the 

microscope. 

Eggs per grams (Epg) were determined by:  {x (in chamber 1) + y (in chamber 2)} X 50 
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Here, x and y denotes the number of parasites egg detected in each slide of McChamber 

(Sultan et al., 2010). 

3.5 Data analysis 

The SPSS trial version 27 was used to analyze the findings statistically. Tables, frequency, 

and percentages were used to illustrate the findings. Chi-square test was used to evaluate 

association between prevalence of IPIs, nutritional status, intensity of IPIs and associated 

factors. At a P value of 0.05 or below with a 95% confidence interval, the test was regarded 

statistically significant. 

3.6 Ethical considerations 

Ethical approval was taken from the Institutional Review Committee (IRC) (Ref. No. 

143/080/081) of the Institute of Science and Technology (IOST). Participants were fully 

informed, and written inform consent of parent and assent of school aged children was 

taken. All procedures were done with standard protocols.  
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4. Results  

 

4.1 Prevalence and intensity of intestinal parasites 
 

Intestinal parasites are the public health concerns in developing nations. Out of 240 school 

children, 30.8 % (74) were positive for the parasitic infections (Fig 2). 

 

 

Figure 2. Prevalence of parasitic infection among school children 

Out of 240 respondents, in government school, children had high prevalence of parasitic 

infection of 35.80 % (48/134) while private school children had the least IPI’s 24.5% 

(26/106) (Fig 3) 

 

Figure 3. Distribution of parasitic prevalence by the types of school 

In this study, female school children had a high parasitic prevalence of 35.30% (47/134) 

than the male children whose prevalence was 25.20% (27/107) in both public and private 

school. Similarly, female had a high IPIs of 42% (34/81) and 25% (13/52) in public and 
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private school respectively than that of male in public and private school with IPIs rate of 

26.40% (14/53) and 24.10% (13/54) respectively (P 0.0892) (Fig 4). 

 

 

Figure 4. Gender-wise distribution of prevalence of parasitic infection 

Out of 74 positive samples, the highest prevalence of intestinal parasites was found among 

the age group 6 to 11 years (middle childhood) (38.20%, 26/68) followed by 12 to 14 years 

(early adolescence) (26.60%, 29/109) while the least prevalence was found among 15 to 17 

years (late adolescence) (25.70%, 19/63) school children. There was no significant 

difference between age group and parasitic infection (P = 0.263) Fig 5. 

 
 

Figure 5. Age-wise distribution of prevalence of parasitic infection among children 
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Table 1. Socio-demographic characteristics and parasitic infection among school children 

Variables Public School Private School Total 

 
Total 

(134) 

Infected 

(48) P-value 

Total 

(106) 

Infected 

(26) 

P-

value 

Total 

(240) 

Total 

(74) 

P-

value 

Religions 
                 

Buddhist 
17.2% 

(23) 

21.7% 

(5) 
0.412  

1.9% 

(2) 
100% 

(2) 0.610  

10.4% 

(25) 

28% 

(7) 0.889 

Christian 
1.5% 

(2) 
50% 

(1)  
 1.9% 

(2) 0% (0)   

1.7%  

(4) 

25% 

(1)   

Hindu 
76.9% 

(103) 

37.9% 

(39) 
  

95.3% 

(101) 

23.8% 

(24) 
  

85% 

(204) 

30.9% 

(63)   

Muslim 
4.5% 

(6) 
50% 

(3) 
  

0.9% 

(1) 0% (0)   

2.9% 

(7) 
42.9% 

(3)   

Types of house            

Cemented 
67.9% 

(91) 

34.1 % 

(31) 
0.448 

86.8% 

(92) 

22.8% 

(21) 
0.426 

75.8% 

(182) 

28% 

(51) 0.209 

Mud 
31.3% 

(42) 
40.4% 

(17) 
  

13.2% 

(14) 
35.7% 

(5) 
 23.7% 

(57) 
40.3% 

(23)  
Both mud 

and cement 

0.7% 

(1) 0%   0 0   

0.4% 

(1) 
0% (0) 

  

Ethnic group             

Brahmin 

6.7% 

(9) 

33.3% 

(3) 0.842 

17.9% 

(19) 

21.1% 

(4) 0.386 

11.7% 

(28) 

25% 

(7) 0.325 

Chhetri 

7.5% 

(10) 30% (3)   

17.9% 

(19) 

10.5% 

(2)  

12.1% 

(29) 

17.2% 

(5)  

Dalit 

11.9% 

(16) 25% (4)  

3.8% 

(4) 

25% 

 (1)   

8.3% 

(20) 

25% 

(5)   

Janajati 

41% 

(55) 
40% 

(22)   

31.1% 

(33) 

24.2% 

(8)   

36.7% 

(88) 

34.1% 

(30)   

Madhesi 

32.8% 

(44) 

36.4% 

(16)   

29.2% 

(31) 
35.5% 

(11)   

31.3% 

(75) 
36% 

(27)   

Family type                   

Joint 
29.9% 

(40) 
40% 

(16) 0.510 

48.1% 

(51) 

19.6% 

(10) 0.257 

37.9% 

(91) 

28.6% 

(26) 0.553 

Nuclear 
70.1% 

(94) 

34% 

(32)  

51.95 

(55) 
29.1% 

(16)   

62.1% 

(149) 
32.2% 

(48)  

Father academic level 
            

Illiterate 

9.7% 

(13) 

38.5% 

(5) 0.285 

0.9% 

(1) 
100% 

(1) 

5.502, 

0.240 

5.8% 

(14) 
42.9% 

(6) 0.803 

Literate 

17.3% 

(23) 

34.8% 

(8)  

19.8% 

(21) 

33.3% 

(7)  

18.3% 

(44) 

34.1% 

(15)  

Primary 

47% 

(63) 

28.6% 

(18)   

15.1% 

(16) 

31.3% 

(5)   

34.6% 

(83) 

28.9% 

(24)   

Secondary 

25.4% 

(34) 
50% 

(17)   

60.4% 

(64) 

18.8% 

(12)   

39.2% 

(94) 

29.8% 

(28)   

Bachelor 

0.7% 

(1) 0% (0)   

3.8% 

(4) 25% (1)   

2.1% 

(5) 

20% 

(1)   

Mother academic level             

Illiterate 

31.3% 

(42) 

38.1% 

(16) 0.936 

7.5% 

(8) 25% (2) 0.400 

20.8% 

(50) 
36% 

(18) 0.422 
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Literate 

20.9% 

(28) 

35.7% 

(10)  

17.9% 

(19) 

31.6% 

(6)  

19.6% 

(47) 

34% 

(16)  

Primary 

36.6% 

(49) 

32.7% 

(16)   

13.2% 

(14) 
42.9% 

(6)   

26.3% 

(63) 

34.9% 

(22)   

Secondary 

11.2% 

(15) 
40% 

(6)   

57.5% 

(61) 

19.7% 

(12)   

31.7% 

(76) 

23.7% 

(18)   

Bachelors 0 0   

2.8% 

(3) 0% (0)   

1.3% 

(3) 0%   

Masters 0 0   

0.9% 

(1) 0% (0)   

0.4% 

(1) 0%   

Father's occupation 

Business 

20.9% 

(28) 
42.9% 

(12) 0.676 

42.5% 

(45) 

24.4% 

(11) 0.582 

30.4% 

(73) 

31.5% 

(23) 0.520 

Farmers 

20.9% 

(28) 25% (7)  

12.3% 

(13) 

23.1% 

(3)  

17.1% 

(41) 

24.4% 

(10)  
Foreign 

Employment 

8.2% 

(11) 

36.4% 

(7)   

5.7% 

(6) 50% (3)   

7.1% 

(17) 
41.2% 

(7)  

Workers 

26.1% 

(35) 

40% 

(14)   

9.4% 

(10) 

30% 

(3)   

18.8% 

(45) 

37.8% 

(17)   

others 

23.9% 

(32) 

34.4% 

(11)   

30.2% 

(32) 

18.8% 

(6)   

26.7% 

(64) 

26.6% 

(17)   

Mother's occupation             

Business 

14.2% 

(19) 
42.1% 

(8) 0.825 

9.4% 

(10) 30% (3) 0.814 

12.1% 

(29) 
37.9% 

(11) 0.801 

Farmer 

16.4% 

(22) 

27.3% 

(6)  

77.4% 

(82) 

23.2% 

(19)  

9.2% 

(22) 

27.3% 

(6)  

Household 

47% 

(63) 

38.1% 

(24)   

11.3% 

(12) 25% (3)   

60.4% 

(145) 

29.7% 

(43)   

Workers 

11.9% 

(16) 

37.5% 

(6)   

1.9% 

(2) 50% (1)   

7.5% 

(26) 

9.5% 

(7)   

Others 

10.4% 

(14) 

28.6% 

(4)   

11.3% 

(12) 25% (3)   

10.8% 

(26) 

26.9% 

(7)   

 

In this study, on the basis of religion, intestinal parasitic infection was high among the 

Muslim (42.9%, 3/7) followed by Hindu (30.9%, 63/204) and Buddhist (28%, 7/25) while 

the least prevalence was found in Christian (25%, 1/4). There is no association between 

religion and IPIs among children. In public school, IPIs was high among Muslim children 

(50%, 3/6) and Christian children (50%, 1/2) while in private school, IPIs was high among 

Buddhist children (100%, 2/2) and in private school, Christian and Muslim children (0) had 

no prevalence of intestinal parasites (Table 1). 

The prevalence of parasitic infection was found high among children living in mud house 

(40.3%, 23/57) while the least prevalence was found in children living in cemented house 

(28%, 51/182) but there was no IPIs among children living on both mud and cemented 

house (0). In public and private school, the children living in mud house had high 

prevalence of parasites i.e. 40.4% (17/42) and 35.7% (5/14) respectively while the least 

prevalence was found among children living in cemented house with a prevalence of 34.1% 

(31/91) and 22.8% (21/92) respectively (Table 1). 
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Based on Ethnicity, Madhesi children (36%, 27/75) had higher prevalence of parasitic 

infection followed by Janajati children (34.1%, 30/88), Dalit children (25%, 5/20), Brahmin 

(25%, 7/28) and Chhetri had least prevalence of 17.2 % (5/29). In public school, intestinal 

parasitic infection was high among the Janajati children (40%, 22/55) followed by Madhesi 

(36.4%, 16/44), Brahmin (33.33%, 3/9) and Chhetri 30% (3/10) while the least prevalence 

was found in Dalit children (25%, 4/16). In private school, the high prevalence was 

observed in Madhesi children (35.5%, 11/31) followed by Dalit children (25%, 1/4), 

Janajati children (24.2%, 8/33) and Brahmin children (21.1%, 4/19). The least prevalence 

was found in Chhetri children (10.5%, 2/19) (Table 1). 

In both school, the children whose father were illiterate had high prevalence of 42.9% 

(6/14) followed by children whose father were literate had prevalence of 34.1% (15/44) 

followed by the children whose father had passed secondary level (29.8%, 28/94) and 

primary level (28.9%, 24/83) whilst the least prevalence was found among children whose 

father had passed bachelor level had least prevalence of IPIs (20%,1/5) (Table 1). In public 

school, the prevalence of parasites was found more in children whose father’s academic 

level is Secondary (50%, 17/34) followed by illiterate (38.5%, 5/13) and literate (34.8%, 

8/23) while the least prevalence was found in children whose father had passed primary 

level (28.6%, 18/63). Similarly, there was high IPIs among children whose fathers’ are 

illiterate (100%, 1/1) followed by literate (33.3% (7/21), primary (31.3%, 5/16), bachelor 

(25%, 1/4) while the least prevalence was found in children whose father had passed 

secondary level qualification (18.8%, 12/64) in private school (Table 1). 

In both school, the prevalence of parasites was found more in children whose mother were 

illiterate (36%, 18/50) followed by children whose mother’s academic level is primary 

(34.9%, 22/63) followed by literate (34%, 16/47), secondary (31.7%, 18/76) while there 

was no prevalence of parasites among children whose mother had a bachelor and master 

level qualification (0%). In public school, the children whose mother had completed 

secondary level education had high prevalence of 40% (6/15) followed by children whose 

mother were illiterate had prevalence of 38.1% (16/42) followed by the children whose 

father were literate (35.70%, 10/28) and primary (32.7%16/49). Similarly, none children’ 

mothers had passed bachelors and masters. There was high IPIs among children whose 

mothers’ had primary level qualification (42.9% (6/14) followed by literate (31.6%, 6/19), 

illiterate (25%, 2/8) while the least prevalence was found in children whose mother had 

passed secondary level qualification (19.7%, 12/61) in private school. (Table 1). 
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In this study, the parasitic infection was highest among the children whose fathers were 

involved in foreign employment (41.2%, 7/17), followed by workers (37.8%, 17/45), 

business (31.5%, 23/73) and others (26.6%, 17/64) while the least prevalence was found 

among children whose father were farmers (24.4%, 10/41). In public school, there was high 

prevalence of IPIs among children whose father was involved in business (42.9%, 12/28) 

and workers (40%, 14/35) followed by foreign employment (36.4%, 7/11) and others 

(34.4%, 11/32). The least prevalence was found among children whose father were 

involved in foreign employment (50%, 3/6) followed by workers (30%, 3/10), business 

(24.4%, 11/45) and farmer (23.1%, 3/13). The least prevalence was found among children 

whose father was involved in others (18.8%, 6/32) (Table 1). 

 In this study, the parasitic infection was highest among the children whose mothers were 

involved in business (37.9%, 11/29) whereas the least prevalence was found among 

children whose mothers were workers (9.5%, 7/26). In public school, there was high 

prevalence of IPIs among children whose mothers were involved in business (42.1%, 8/) 

and household (38.1%, 24/63) followed by workers (37.5%, 6/16) and others (34.4%, 

11/32). The least prevalence was found among children whose mothers were involved in 

others (28.6%, 4/14) followed by farmers (27.36%, 6/22) (Table 1). There were no 

significant associations between socio-demographic factors and parasitic infections among 

school children. 

In both school, Ascaris lumbricoides was the most prevalent with a prevalence of 78.95% 

while the least prevalent parasites were G. lamblia (11.83%), E. coli (3.95%), E. histolytica 

(3.95%) and H. nana (1.32%). In public school too, A. lumbricoides was the most prevalent 

while G. lamblia (15.68%), E. coli (1.95%), E. histolytica (3.93%) and H. nana (1.95%) 

were the least prevalent. Furthermore, in private school, Ascaris lumbricoides was the 

highly prevalent parasites while the least prevalent parasites were G. lamblia (4%), E. coli 

(8%) and E. histolytica (4%) in private school (Fig 6). 

Regarding the intensity of obtained parasites, among 134 positive samples, 59 samples 

were selected for detection of intensity of A. lumbricoides which had high numbers (more 

than three) during microscopic examination, according to WHO Criteria for infection 

intensity for Ascaris it is found that 24.2% (58) of the respondents have light infection (1-

99 Epg) while 0.4% (1) had heavy infection (>400 Epg). 
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Figure 6. Prevalence of mono-parasitism among school children 

Table 2. Prevalence of double parasitism among school children 

Parasites Public School Private School Total 

Percentages 

(n = 134) 

Percentages 

(n = 106) 

Percentage 

(n = 240) 

Ascaris lumbricoides 26.8%  (36) 20.75% (22) 24.17% (58) 

G. lamblia 4.5% (6) 0.9 % (1) 2.9% (7) 

E. coli - 1.9% (2) 0.8% (2) 

E. histolytica 0.7% (1) 0.9% (1) 0.8% (2) 

H. nana 0.7% (1) - 0.4% (1) 

Ascaris + G. lamblia 1.5% (2) - 0.8% (2) 

Ascaris + E. coli 0.7% (1) - 0.4% (1) 

Ascaris + E. 

histolytica 

0.7% (1) - 0.4% (1) 

 

It is observed from the table 2, public school had reported double parasitism while private 

school had not reported double parasitism. 
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4.2 Association of nutritional status and intestinal parasites among school children 
 

Table 3. Prevalence of malnutrition among school children  

Variables Public school Private school Total P value 

Stunting (HAZ) (n =134) (n = 106) (n = 240) 0.554 

Normal 74.6% (100)  69.8% (74) 72.2% (174)  

Moderate stunting 17.9% (24) 18.8% (20) 18.35% (44)  

Severe stunting 7.4% (10) 11.3% (12) 9.2% (22)  

Underweight (WAZ) 

6-10 years 

(n = 35) (n = 30) (n = 65) 0.205 

Overweight 2.8% (1) 0% (0) 1.5% (1)  

Normal 37.1% (13) 23.3% (7) 30.7% (20)  

Moderate 

underweight 

28.5% (10) 56.6% (17) 41.5% (27)  

Underweight 31.4% (11) 20% (6) 26.1% (17)  

Thinness (BMIZ)  

11 to 17 years 

(n = 99) (n = 76) (n = 175) 0.509 

Obesity 1.0%  (1) 5.2% (4) 2.1% (5)  

Overweight 5.1% (5) 6.5% (5) 4.2% (10)  

Normal 79.7% (79) 69.7% (53) 55% (132)  

Thinness 10.1% (10) 14.4% (11) 8.8% (21)  

Severe thinness 4.0% (4) 3.9% (3) 2.9% (7)  

 

The prevalence of stunting is found more in private school (11.3%) than in public school 

(7.4%) for HAZ. Similarly, the prevalence of underweight and severe thinness for BMIZ 

for private school are 20% and 3.9% respectively while in public school they are 31.4% 

and 4.0% respectively. There is no significant difference in the nutritional status among 

public and private schools (Table 3). 
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Table 4. Distribution of nutritional status and prevalence of parasites among children 

Nutritional status Public school 

(Infected) 

Private school 

(Infected) 

Total P-value 

Stunting (HAZ)     

Normal 39% (39/100) 20.3% (15/74) 31% (54/174) 0.319 

Moderate stunting 33.3% (8/24) 40% (8/20) 16% (16/44)  

Severe stunting 10% (1/10) 25% (3/12) 18.2% (4/22)  

Underweight (WAZ) 

6-10 years 

    

Overweight 0% (0/1) 0% (0/0) 0% (0/1) 0.244 

Normal 53.8% (7/13) 28.5% (2/7) 45% (9/20)  

Moderate underweight 50% (5/10) 23.5% (4/17) 33.3% (9/27)  

Underweight 54.5% (6/11) 33.3% (2/6) 47% (8/17)  

Thinness (BMIZ)  

11 to 17 years 

    

Obesity 0% (0/1) 0% (0/4) 0% (0/5) 0.153 

Overweight 20% (1/5) 20% (1/5) 20% (2/10)  

Normal 32.9% (26/79) 28.3% (15/53) 31.1% (41/132)  

Thinness 20% (2/10) 9% (1/11) 14.2% (3/21)  

Severe thinness 25% (1/4) 33.3% (1/3) 28.5% (2/7)  

 

Table 4 shows that in terms of HAZ, normal children (31%) are highly infected with 

intestinal parasite while for WAZ the underweight children had high prevalence (47%) 

followed by normal children (45%). In public school for HAZ, the normal children had 

high prevalence of 39% followed by the moderate stunting children (33.3%) while severe 

stunting children had low prevalence of 10%. Moderate stunting children (40%) and severe 

stunting (25%) children had high infection rate in private school than in public school. 

While children from public school with moderate underweight (50%) and underweight 

(54.5%) for WAZ, and thinness (20%) and severe thinness (25%) for BMIZ had high 

prevalence of parasitic infection rate than that of private school. There was no significant 

association between nutritional status and parasitic prevalence among school children 

(p>0.05) (Table 4). 
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4.3 Association of risk factors and intestinal parasites among school children 

Table 5. Risk factors associated with intestinal parasites among school children 

 

Variables 
 

Public school 

 

Private school 

 

Total 

  

  Total 

samples 

(134) 

Infected 

(48) 

P-

value 

Total 

sample

s  

(106) 

Infected 

(26) 

P-

value 

All 

samples 

(240) 

All 

(infected) 

 (74) 

P-

value 

Nail trimming                 

No 33.6%(

45) 

33.33% 

(15) 

0.554 13.2% 

(14) 

 - 0.296 

 

24.6%  

(59) 

33.9% 

(20) 

0.381 

Weekly 0.7%  

(1) 
100% 
(1) 

  -  - 
 

0.4%  

(1) 
100%  

(1) 

  

 

Yes 64.2% 

(86) 

 36.0% 

(31) 

  86.8% 

(92) 

22.8% 

(21) 

 
74.2% 

(178) 

29.2% 

(52) 

 

Yes but 

dirty 

1.5% 

(2) 

50% (1)         0.8% 

(2) 

50%  

(1) 

  

Nail biting                 

No 79.1% 

(106) 

35.8% 

(38) 

0.897 62.3% 

(66) 

9.1% (6) 0.001 74.6% 

(179) 

28.5% 

(51) 

0.229 

 

Sometim

es 

14.9% 

(20) 
40.0% 

(8) 

 
18.9% 

(20) 

25%  

(5) 

  19.2% 

(46) 
41.3% 

(19) 

 

Yes 6.0% 

(8) 

25.0% 

(2) 

  18.9% 

(20) 
75% 

(15) 

  6.3%  

(15) 

26.7%  

(4) 

 

Play with soil                 

No  83.6% 

(112) 

35.7% 

(40) 

0.998 64.2%

(68) 

19.1% 

(13) 

0.088 

 

74.6% 

(179) 

29.1% 

(52) 

0.554 

Sometim

es 

8.2% 

(11) 
36.4% 

(4) 

 33.0% 

(35) 

31.4% 

(11) 

  19.2% 

(46) 

32.6% 

(15) 

 

Yes 8.2% 

(11) 
36.4% 

(4)  

  2.8%  

(3) 
66.7% 

(2) 

  6.3%  

(15) 
46.7%  

(7) 

  

Sources of water                 

Pump 17.2% 

(23) 
47.8% 

(11) 

0.274 1.9% 

(2) 
50% (1) 0.308 

 

10.4% 

(25) 
48%  

(12) 

0.59 

 

Tap 75.4% 

(101) 

34.7% 

(35) 

  

 

93.4% 

(99) 

25.3% 

(25) 

  83.3% 

(200) 

30%  

(60) 

  

Well 7.5% 

(10) 

20% (2)   4.7% 

(5) 

0% (0)   6.3%  

(15) 

13.3%  

(2) 

  

 

 

Drinking water 

                

Boiled 0.7%  

(1) 

0% 

 (1) 

0.298 4.7%  

(5) 

0% 0.386 2.5%  

(6) 

16.7% 

(1) 

0.666 

 

Direct 90.3% 

(121) 
36.4% 

(44) 

 
72.6% 

(77) 

24.7% 

(19) 

  82.55 

(198) 
31.8% 

(63) 

 

Filtered 9% 

(12) 

33.33% 

(4) 

  22.6% 

(24) 
29.2% 

(7) 

  15%  

(36) 

27.5% 

(10) 

  

Always use soap                 

No  0.7% 

(1) 

0% 0.453 0.9% 

(1) 

0% 0.606 

 

0.8% (2) 0% 0 

Yes 99.3% 

(133) 
36.1% 

(48) 

 
97.2% 

(103) 
25.2% 

(26) 

  98.3% 

(236) 
31.4% 

(74) 

  

Water 

only 

 -  -   1.9% 

(2) 

0%   0.8%  

(2) 

0%   
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Anti-helminths taken               

Yes 82.8% 

(111) 

35.1% 

(39) 

0.716 74.5% 

(79) 

24.1% 

(19) 

0.845 79.2% 

(190) 

30.5% 

(58) 

0.841 

No 17.2% 

(23)   
39.1% 

(9) 

 
25.5% 

(27) 
25.9% 

(7) 

  20.8% 

(50) 
32% (16) 

 

Livestock               

No  49.3% 

(66) 
36.4% 

(24) 

0.897 62.3% 

(66) 

24.2% 

(16) 

0.930 55% 

(132) 

30.3% 

(40) 

0.844 

Yes 50.7% 

(68) 

35.3% 

(24) 

  37.7% 

(40) 
25% 

(10) 

  45% 

(108) 
31.5% 

(34) 

 

Diarrhoea or abdominal discomfort       

no 49.3% 

(66) 

30.3% 

(20) 
0.041 35.8% 

(38) 

26.3% 

(10) 

0.820 

 

43.3% 

(104) 

28.8% 

(30) 

0.232 

 

Once a 

month 

20.1% 

(27) 

40.7% 

(11) 

 
30.2% 

(32) 

18.8% 

(6) 

 
24.6% 

(59) 

28.8% 

(17) 

 

Twice a 

month 

191.4% 

(26) 

26.9% 

(7) 

  22.6% 

(24) 
29.2% 

(7) 

  20.8% 

(50) 

28%  

(14) 

  

Thrice a 

month 

11.2% 

(15) 
66.7% 

(10) 

  11.3% 

(12) 

25%  

(3) 

  11.3% 

(270) 
48.1% 

(13) 

  

 

From the table 5 it is observed that the prevalence of parasites was found more in children 

who bite nail sometimes (41.3%) followed by who do not bite nails (28.5%) than the 

children who bite nails regularly (26.7%) in both school.  In public school, the prevalence 

of parasites was found more in children who bites nail sometimes (40%) followed by who 

do not bite nail (35.8%) than the children who bites regularly. the prevalence of parasites 

was found more in children who bite nail sometimes (42.3%) followed by who bites 

regularly (28.6%) than the children who do not bite nail (17.8%) in both school. 

There is high prevalence of parasites among children who play with soils (46.7%) followed 

by who play sometimes than the children who do not play with soils (29.1%). In public 

school, there is high prevalence of parasites among children who play with soil (66.7%) 

followed by who play soils sometimes (31.4%) than the children who do not play with soils 

(19.1%). In private school, the children who play with soils and play soils sometimes had 

high prevalence of 36.4% than the children who do not play with soils (35.7%) (Table 5). 

The prevalence of intestinal parasites was high among children who drink pump water 

(48%) followed by the children who tap water (30%) while the least prevalence was 

observe among children who drink well water (13.3%). In public school, the prevalence of 

parasites was high among children who drink pump water (47.8%) followed by who drink 

tap water (34.7%) than the children who drink well water (20%). In private school, the 

prevalence of parasites was high among children who drink pump water (50%) than the 

children who drink tap water (25.3%) while the children who drink well water had no 

prevalence of intestinal parasites (Table 5). 
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The prevalence of parasites was found more among the children who drink direct water 

(31.7%) followed by who drink filtered water (27.5%) than the children who drink boiled 

water (2.5%). In public school, the prevalence of parasites was high among children who 

drink boiled water (100%) followed by who drink direct water (36.44%) than the children 

who drink filtered water (25%). In private school, the prevalence of parasites was high 

among the children who drink filtered water (29.2%) than the children who drink direct 

water (24.7%) (Table 5). 

All the respondents reported of washing hands with soap and water but also overall the 

prevalence of IPIs was found 30.8%. In public school, IPIs is 35.8% while in private school, 

IPIs rate is 24.5%. 

The prevalence of parasitic infection was found high among the children who have taken 

anthelminthic drugs (32%) than who have not taken anthelminthic drugs (30.5%). 

Similarly, in public school, the prevalence of parasitic infections was found high among 

children who have taken anthelminthic drugs (39.1%) than who have not taken 

anthelminthic drugs (35.1%). In private school, the prevalence of parasitic infection was 

found high among the children who have taken anthelminthic drugs (25.9%) than who have 

not taken anthelminthic drugs (24.1%) (Table 5). 

The IPIs rate was high among the children having livestock in their home (31.5%) than 

who don’t have livestock (30.3%). Similarly, in public school, the IPIs rate was high among 

children who don’t have livestock (36.4%) than the children who have livestock (35.3%). 

In private school, the prevalence of parasitic infection rate was high among children who 

have livestock (25%) than the children who don’t have livestock (24.2%) (Table 5). 

The parasitic infection rate was high among the children who had abdominal discomfort or 

diarrhoea thrice a month (48.1%) than who had abdominal discomfort once a month or not 

at all (28.8%) followed by who had abdominal discomfort twice a month with a prevalence 

of 28%).  

The prevalence of parasitic infection was more among children who had past history of 

infection (67.6%) than the children with no past infection (32.4%). In public school, 

children with past infection had more parasitic prevalence (45.3%) than the children with 

no infection in the past (23.7%). In contrast, in private school, children with no past 

infection had more prevalence of parasitic infection (27%) than the children with past 

infection (23.2%) (Table 5). There were no statistical associations between presence of 

intestinal parasites and other risk factors such as nail trimming, nail biting, sources of 

drinking water and its purification methods. 
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5. Discussion 

5.1 Prevalence of intestinal parasites among school children 
 

The overall prevalence of parasitic infection is 30.8% (Fig 2) which is less than the study 

by Feleke, 2016 i.e. 61.7% while this is greater than the study done in Pakistan by Khan 

et., al 2020 with a prevalence rate of 23.63%.The study done in different districts like 

Surkhet, Achham and Dailekh in Nepal by Shrestha et al., 2020 reported 51.1% which is 

not in conformity with the present study. The present study is in compliance with the study 

done by Shrestha & Maharjan, 2013 in Bhaktapur district of Nepal (27.67%) and similar to 

study by Regmi et al., 2014 with prevalence rate 31.7% observed in Kalaiya, Bara district, 

Nepal and Gupta et al., 2018 in Saptari district with prevalence rate 33%.  The prevalence 

rate obtained in this study is greater and also not similar to the studies done by Shrestha et 

al., 2019 in Kathmandu’s public and private schools whose prevalence rate was 19.9% and 

Subedi et al., 2020 in public and private schools whose prevalence rate was 18.66%. 

However the prevalence rate in the present study is lesser in comparison to the prevalence 

rate of 61.8% study done in hilly regions of Nepal by Rai et al., 2004. This variation in the 

prevalence rate might be attributed to the various study settings with different study 

location and other various study settings. 

The present study reported that the children of government school (55.80%) were more 

infected than the children in private school (24.55%)  (Fig 3) which is similar to the study 

done at the DAV College Microbiology Laboratory in Dhobighat, Lalitpur which also 

reported kids from government school (71%) were infected more than the kids in private 

school 29% conducted by Mishra et al., 2020.  The present study is also similar to the study 

conducted by Shrestha et al., 2019 in Kathmandu’s public and private school which 

reported that children attending public schools had a greater rate of IPIs (26.1%) than those 

attending private school (12.1%) but is lower than the present study. This study is also in 

agreement with the study done by Subedi et al., 2020 which reported that children of public 

school (22.66%) were highly infected than the children of private school (14.66%) however 

the prevalence rate is lesser than the present study. This might be due to the enrolment of 

students with low socio-economic strata, poor hygiene and lack of awareness among 

children in public school than in private school. 

The present study reported that the female school children (35.30%) were more infected 

than the male children (25.20%) (Fig 4).This findings is in contrast to the study conducted 

at Ota, Ogun State in Nigeria by Armstrong et al., 2013 in which 41.2% male and 41.9% 
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female were infected.  However this study is in agreement with a study conducted by Rijal, 

2013 in Dadeldhura district, Nepal where 32.20% female were infected with IPIs more than 

male 30.40%. On the other hand, this study is also not in agreement with the study 

conducted by Tandukar et al., 2013 in Lalitpur, Nepal where more males (17.8%) were 

infected than males (15.5%). This study is in contrast with the study conducted by 

Bakarman et al., 2019 in Jeddah Western Saudi Arabia where more males (87.10%) were 

infected than females (12.90%). This study also does not resemble with the study by Mishra 

et al., 2020 in which more boys (57%) were infected than girls (43%) and the study done 

by Khan et al., 2022 in Pakistan in which more males (54.5%) were infected than females 

(45.5%). However this study is in agreement with the study done by Chukwu et al., 2023 

in Nigeria in which more males (60%) were infected than males (43.2%). However, this 

study is not in compliance with the study done by Subedi et al., 2021 conducted in public 

and private school in Rupandehi district, Nepal where more boys (45.72%) were infected 

than girls (29.43%). The prevalence of high IPIs among female might be due to helping of 

female in household works and fields which makes them close with contaminated soil and 

food. 

In case of age group wise prevalence, age group 6 to 11 years had high prevalence of 

38.20% followed by 26.60% in 12 to 14 years while the least prevalence was found in 

25.70% in 15 to 17 years (Fig 5).This study is in agreement with the study done by 

Muharram, 2023 in Sana’a Yemen which also reported high prevalence of parasites in 6 to 

9 years old (33.1%)  followed by 10 to 13 years (31.5%) while the least prevalence of 

parasites was found in 14 to 16 years (26.1%). The present study is also in agreement with 

the study by Chukwu etal., 2023 in Nigeria which reported high prevalence (55.5%) in 7 to 

10 years while least prevalence was found among 15 to 18 years (24.1%) and the study 

done by Alemu et al., 2019 which reported high IPIs among 6 to 10 years (38.9%) whereas 

low IPIs among above 15 years (24.5%) but not in compliance with the study done by 

Ulhaq et al., 2022 in Lower Dir, Pakistan reported high IPIs among 10 to 12 years (94.2%) 

while least prevalence is found among 4 to 6 years (72%), the study by Ahmed & Abu- 

Sheishaa, 2022 in Egypt also reported high IPIs among 11 to 14 years (37.3%) while least 

prevalence was reported among 15 to 18 years (27.4%), the study conducted by Shiferaw 

et al., 2021 in Northwest Ethiopia also reported high IPIs among 11 to 14 years (51%) while 

the least prevalence was found among 15 to 18 years (16.8%) and the study reported by 

Kumar Sah et al., 2021 in Janakpurdham reported high IPIs among 9 to 11 years (12.7%) 

while low prevalence among below 8 years (9.09%). However, the present study is not in 
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agreement with the study by Gupta et al., 2020 which reported the high IPIs among 11 to 

15 years (44.2%) while the least prevalence was found among less than 5 years (23.2%) 

Such high prevalence in young kids (6 to 11 years) might be due to the negligence of these 

children in their personal hygiene while the older kids are aware about their hygiene and 

sanitation and might have received health education in their school curriculum.  

The present study high prevalence of A. lumbricoides (78.95%) followed by G. lamblia 

(11.8%) and E. histolytica (3.93%) while the least prevalence is H. nana (1.32%). A. 

lumbricoides was found to be highly prevalent in many studies like Shrestha & Maharjan 

2013, with 22.63%, Dib et al., 2015 with 38.9%, Jaiswal et al., 2017 with 50%, Alemu et 

al., 2019 with 33%, Subedi et al., 2020 with 46.42%, Shiferaw et al., 2021 with 31.8%, 

Dahal et al., 2022 with 34.2%, Ulhaq et al., 2022 with 57.7% and Chukwu et al., 2023 with 

19.5% while other studies reported Panti-May et al., 2019 with Blastocystis sp. with 44.6%, 

Mishra et al., 2020 with Ancylostoma duodenale (57%), Gupta et al., 2020 with G. lamblia 

15.4%, Ahmed & Abu-Sheishaa, 2022 with E. histolytica 12.3%, Khan et al., 2022 T. 

saginata with 8.4%, Muharram, 2023 with E. histolytica (46.2%). The high prevalence of 

A. lumbricoides might be due to the fact that its eggs can survive on land for more than 10 

years and single worm can lay 200000-250000 eggs at a time and also the poor hygiene 

and sanitary conditions (Subedi et al., 2020). The prevalence of Giardia lamblia may be 

due to contamination of drinking water by the cysts (Sharma et al., 2020). 

5.2 Association of nutritional status and intestinal parasites among school children 
 

In this study, the prevalence of stunting, underweight and thinness were 27.5%, 67.6% and 

11.7% respectively in both schools (Table 3) while the study by Umeokonkwo et al., 2020 

reported 9.9% stunted, 8% underweight and 7.2% thinness in children respectively in 

Nigeria. The prevalence of undernutrition in this study is more than the prevalence of 

underweight 28.3% in the study done by Sari et al, 2021 and the study done by Feleke, 

2016 in Ethiopia and Umeokonkwo et al., 2020 in Nigeria with prevalence of undernutrition 

15.7% and it is also way higher than the study done by Olopade, 2018 which recorded only 

3.7% of underweight children while it is in closer to the study done by Shrestha, 2020 

which had overall prevalence of undernutrition 55.5% and less than the study by Dhobi & 

Giri, 2021 done in Malangwa district, Sarlahi, Nepal which reported 37.6% underweight 

children. 

Underweight children had a prevalence of 25.7% which is less in comparison to the study 

done by Sari et al., 2021 in Indonesia which reported 28.3% infection rate among 



 

28 
 

underweight children. In a study by Maskey et al., 2020 in Pokhara Nepal observed 26.29% 

stunting among children which is in accordance with the present study while it reported 

24.65% underweight children which is not in compliance and lower than the present study. 

Similarly, there is no association between nutritional status and parasitic prevalence among 

school children (Table 4) which is in agreement with the study by Olopade et al., 2018 in 

Osun State, Nigeria and Bakarman et al., 2019 and Shrestha et al., 2020 conducted in 

Surkhet, Achham and Dailekh district in Nepal but not in accordance with Feleke, 2016 

and Sari et al., 2021 in Indonesia in which intestinal parasite illness was linked with being 

underweight. This might be due to the interaction of nutritional factors as well as other 

socioeconomic factors (Bemnet et al., 2013) but repeated intestinal infections can lead to 

undernutrition by preventing the body from properly absorbing calories and nutrients 

(Shrestha et al., 2020). 

5.3 Association of intestinal parasites and risk factors 
 

In the present study, the risk factors like nail biting, nail trimming, hand washing habits, 

drinking water and livestock rearing is not found to be statistically associated with the 

parasitic prevalence (Table 5). While the past history of abdominal discomfort in public 

school children is strongly associated with intestinal parasites (P<0.05) (Table 5) which is 

also in agreement with the study by Khan et al., 2022 done in Pakistan. 

This study is not in accordance with the study done by Bakarman, 2019 in Saudi Arabia 

which reported drinking water from tanks and washing hands with water only as significant 

factors associated with IPIs, Tandukar et al., 2013 in Nepal which also stated drinking water 

and handwashing habit as significant factors. Similarly, the study conducted by 

Hailegebriel, 2018 in Ethiopia also claimed that students’ unclean fingernails and 

handwashing behavior is significantly associated with parasitic infection which is also not 

in conformity with the present study. The study also is not in compliance with the study by 

Babakhani et al., 2017 in Iran which reported male gender as significant risk factor, Gupta 

et al., 2020 in Saptari district (handwashing habit and gastrointestinal symptoms as 

significant risk factors) and Khan et al., 2022 which reported nail biting and finger sucking 

behavior as statistically significant factors associated with intestinal parasites. The study 

by Raut et al., 2021 also reported significant association of different variables like 

children’s year, age, religion, current illness, sources of water and presence of domestic 

animals were significantly associated with IPIs which is also not in agreement with the this 

study. 
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6. Conclusions and recommendations 

6.1 Conclusions 

 

The present study reported high prevalence of intestinal parasites among children of public 

school than in private school. Female children were infected more than the male children. 

Also the study reported high prevalence of undernourished children (stunted, underweight 

and thin) but intestinal parasitic infection had no significant with the prevalence of 

undernutrition. Lack of education among parents, occupational status, poor sanitation and 

drinking water facility are the contributing factors for the prevalence of parasitic infections.  

 

6.2 Recommendations 

 

A good nutrition and strong regular health intervention should be conducted in school 

which may include widespread deworming and treatment to break the transmission chain 

of illnesses, health education to promote personal hygiene, environmental sanitation and 

improved water supply system are required in the community. 
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Appendices 

Appendix 1. Research questionnaires 
 
 

A. Demographic information 

1.Name:     Date: 

Age:   Class:   Sex: 

2.Ethnic group 

a) Brahmin [   ]                 c) Chhetri [   ] 

b) Janajati  [  ]                    d) Dalit   [  ] 

3.Religion 

a) Hindu [    ]    c) Buddhist [    ] 

b) Muslim [    ]    d) others [     ] 

4. Family type 

a) Nuclear [    ]    c) others [     ] 

b) Joint [    ] 

5.Parent’s educational status: 

 I Illiterate   Literate   Primary 

education 

  Secondary 

education 

  Others 

  Father      

  Mother      

 

6.Parent’s occupation: 

  Farmer  Business  Employee   Worker   Household   Others 

 Father       

 Mother       

       

B. Nutritional assessment: 

I) Anthropometric measurements 

 Height: ………… (In meter) Weight: ………… (In kilogram) BMI: ………….. 

C. Health status of respondent: 

7.Have you ever been sick during this last three months? 

a) Yes [    ]    b) No [    ] 
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8.If yes from which disease do you suffer from? 

a) Diarrhoea [    ]    c) tonsillitis [    ] 

b) Common cold [     ]   d) Others [    ] 

D. Personal hygiene and environmental sanitation: 

9.Do you wear shoes when you are outdoor? 

a) Yes [     ]    b) No [    ] 

10. Do you cut and clean your nails regularly? 

a) Yes [     ]    b) No [    ] 

11. Do you bite fingernails? 

a) Yes [     ]     b) No [    ] 

c) Sometimes [     ] 

12. Do you play with soils? 

a) Yes [     ]     c) No [    ] 

b)  Sometimes [     ] 

13. From which source do you use water? 

a) Tap [     ]     c) Jar water [     ] 

b) Well [    ]     d) Others [     ] 

14. How is water purified in your home? 

a) Boiling [    ]    c) Settling [    ] 

b) Filtering [    ]    d) Others [    ] 

15. Do you wash your hands before eating? 

a) Yes [    ]     b) No [    ] 

16. What do you use to wash your hands? 

a) Soap and water [     ]    c) Water only [     ] 

b) Soil and water [     ]    d) Others [     ] 

17. When do you wash your hands and legs? 

a) Before and after meal [     ]   c) After playing [    ] 

b) After school [    ]     d) All of the above [    ] 

18. In the last six months, did you take any medicine for intestinal helminths? 

a) Yes [     ]    b) No [    ] 

19.     Do you have free-range livestock in the house, such as pigs or poultry? 

a) Yes [     ]    b) No [    ] 

Thank you! 
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Appendix 2. Consent form 
 

dGh'l/gfdf kmf/d -;xdlt kq_ 

of] kmf/d, -kfl6{l;k]G6_sf] pd]/ ;d"x -6 to 17_ jif{sf], cfwf/df tof/ ul/Psf] 5. 

ldltM               lbgM                dlxgfM     

;d'bfoM                                 ;xefuL sf]8M  

aif{M                                     lnËM  

d o; æ INTESTINAL PARASITES AND NUTRITIONAL STATUS OF   

CHILDREN IN PUBLIC AND PRIVATE SCHOOL IN SARLAHI 

DISTRICT, NEPAL, cg';Gwfg sfo{qmddf s'g} vr{ gu/L, lgM z'Ns  ?kdf ;xeflu ePsf] 5'. 

d}n] of] cg';Gwfg kmf/dsf] ;a} s'/f k9] ;'g] / a'em]. d}n] o;sf] nIo, cg';Gwfgsf] ;do, tl/sfx?, 

ljj/0f tyf hfFrsf tl/sfx? h'g d}n] canDag ug{' k5{ /fd|f];+u a'em]sf] 5'.  d}n] b; u|fd -5 gm_ 

stool sample examination sf]  nflu, To;df ;xof]u u/]sf] 5'. 

o; cg';Gwfgsf] nflu  lb;f lnbf x'g] kmfObf hf]lvd d}n] /fd|f];Fu a'em]sf] 5'. dnfO{ of] klg yfxf 5 

ls, d]/f] lb;f -Stool sample examination analysis for Gastro–intestinal Parasites_ 

sf] nflu k|of]u  ul/g]5 . 

tyf, olb d]/f] lb;f gd'gfnfO{ cg';Gwfgdf afx]s cGo ?kdf k|of]u ePdf d o;\ cg';Gwfgdf h'g;'s} 

a]nf ;xeflu gx'g] lg0f{o ug{ ;Sg]5'. d}n] d]/f]  JolQmut ;'rgf of] cg';Gwfgsf] nflu pknAw u/fPsf] 

5' . d]/f] JolQmut ;'rgf uf]Ko /xg] 5 elg d ljZj:t 5' . 

 t/, d ;DalGwt cg';Gwfg / lSnlgsn ;'rgfx? cg';GwfgTds kqLsf, k|argdf k|of]u ug{  d]/f] 

dGh'/L 5 t/,  To;df d]/f] gfd pNn]v ul/g]  5}g. d}n] of] cg';Gwfgsf] nflu :joD;]aLsf] ?kdf sfd  

ug]{5'. dfly pNn]lvt s'/fx? /fd|f];Fu k9] / a'em] eGb} ;xdltsf ;fy d]/f] x:tfIf/ u/]sf]  5'. 

gfd …………………………      cleefjssf] gfdM ………………………….. 

x:tfIf/ ……………….          x:tfIf/ ………………………………… 

ldlt …………………….= 
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Appendix 3. Ethical permissions letter 
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Appendix 4. List of photographs of parasites 
 

 

Ascaris lumbricoides (50X51 µm) 

 

Hymenolepis nana (43X48 µm) 

 

Entamoeba coli (15X20 µm) 

 

Entamoeba histolytica (6X10 µm) 

 

Giardia lamblia (12 X 7 µm) 
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Appendix 5. List of photographs at field 
 

  

  

  

 


