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ABSTRACT  

Introduction: Intestinal parasitosis is endemic in least developed and 
developing countries including Nepal and is responsible for different 
types of morbidity and mortality. Objectives: To measure the 
prevalence of intestinal parasitic infestation and to identify risk factors 
associated with parasitic infestation among the tea garden workers in 
Ilam district of Nepal. Materials and Methods: A Community based 
cross-sectional study was conducted among tea garden workers in 
Ilam district of Nepal. Out of 4 tea estates in Ilam District, 2 tea estates 
(Ilam Municipality and Kanyam) were selected randomly. Out of total 
150 tea workers (30 in Ilam Municipality and 120 in Kanyam), 98 
workers participated in the study. Semi-structured questionnaire was 
administered to the study subjects and Microscopic Examination of 
Stool was done. The Chi‑square test was used to measure the 
association of risk factors and parasitic infestation. Results: Overall 
prevalence of intestinal parasitic infestation among the tea garden 
workers was 40.8 percent. Around 18.4% of the study population was 
found to be infested with helminthes and 22.4% of the study 
population was protozoa infected. Hookworm species was found 
higher (10.2%) in comparison to other worms i.e. Ascaris lumbricoides 
(5.1%), Trichuris trichuria (2%) and Hymenolepsis nana (1%). 
Regarding protozoal infestation, Giardia Lamblia was seen higher 
(12.2%) followed by Entamoeba histolytica (10.2%). Dalit in ethnicity, 
stream as a source of drinking water at home, not treat water before 
drinking, not using soap before meal and after defecation, not having 
latrine, not wearing sandals, unhygienic nail and clothes cleanliness, 
habit of nail biting and thumb sucking were found to be significant 
relationship in the causation of intestinal parasitic infestation. 
Conclusions: parasitic infestations are important public health 
problem, it is necessary to develop effective prevention and control 
strategies including health education and environmental hygiene. 
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INTRODUCTION 

Intestinal parasitosis continues to be one of the major causes of public health problems in the 

world, particularly in developing countries. According to WHO estimate, 3.5 billion people in 

the globe are affected while 450 million are ill as a result of intestinal parasitic infections, the 

majority being children.1 Reportedly, nearly 10% of the world’s population is suffer from 

amoebiasis.2 Ascaris lumbricoides, hookworm and T. trichiura have been estimated to infect 250 

million, 151 million and 45 million people, respectively accounting for thousands of deaths.2 

Nepal is a landlocked and least developed country located in South Asia. Intestinal parasitosis 

still constitutes one of the major public health problems (both morbidity and mortality) in 

Nepal.3 The reported prevalence varies considerably approaching nearly one hundred percent in 

some areas.4 Intestinal worm infection alone ranks fourth in "top-ten-diseases" in Nepal5 and 

attributing to low socio-economic, educational and poor hygienic status of the people.3,6 

Poverty, lack of awareness, poor environmental hygiene like failure to practice proper hand 

washing after defecation, unsafe drinking water and use of improper toilets and impoverished 

health services are some of the reasons that are not totally eradicated from most of the parts of 

our country.7,8 Socio-economic and cultural factors and lack of adequate basic sanitation have 

caused the children of Nepal vulnerable to intestinal parasitic infections.8 Hence the present 

study was carried out to measure the prevalence of intestinal parasitic infestation and to identify 

risk factors associated with parasitic infestation among the tea garden workers in Ilam district of 

Nepal. 

METHODOLOGY 

A Community based cross-sectional study was conducted from 13th December 2015 to 27th 

December 2015 in tea garden workers in Ilam district of Nepal. This was a two weeks study to 

fulfill epidemiological management carried out by students of MBBS 3rd year Batch 2013 of B. 

P. Koirala Institute of Health Sciences, Dharan, Nepal. This research was based on random 

selection of the study area Ilam District.  Four tea estates under Nepal Tea Development 

Cooperation (NTDC) at Ilam District are Ilam Municipality, Kanyam, Soktim and Chilimkot. 

Out of 4 tea estates of Ilam District, 2 tea estates (Ilam Municipality and Kanyam) were selected 
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randomly. Out of total 150 tea workers (30 in Ilam Municipality and 120 in Kanyam), 98 

workers participated in the study. 

Ethical clearance was taken by Institutional Review Committee of B P Koirala Institute of Health 

Sciences, Dharan, Nepal. Written permission was taken from each in charge of Nepal Tea 

Development Cooperation (NTDC) at Ilam Municipality, Kanyam, and participants. Tea garden 

workers of both sexes, aged 18 years and above, having working experience of minimum 6 

months and those who gave written consent were included in the study. 

Semi-structured questionnaire was administered to the study subjects and Microscopic 

Examination of Stool was done. In each visit more than 15 workers was enrolled & same number 

of plastic bottles was given for stool collection and collected next day morning. Microscopic 

examination of stool was done by preparing slide using Normal Saline and Lugol's Iodine to 

observe the ova of different intestinal parasites. First, we used low power lens and afterwards the 

high power lens. Then we observed ova of different intestinal parasites.9 The confidentiality and 

privacy of the study was maintained; name of the individuals or participating group was not 

disclose after the study.  

All interviewed questionnaires were indexed and kept on file. Data was entered in Microsoft 

Excel and converted into SPSS (Statistical Package for Social Science) 11.5 version for 

statistical analysis. The prevalence was calculated, Chi-square test was used to measure the 

association between risk factors and parasitic infestation. The confidence level was set at 5% in 

which probability of occurrence by chance is significant if P< 0.05 with 95% Confidence 

Interval. 
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RESULTS 

Table No. 1: Distribution of parasitic infestation among study population 

Intestinal parasites Frequency Percent 

Positive 

Helminths 

Protozoa 

Negative 

Total 

40 

18 

22 

58 

98 

40.8 

18.4 

 22.4 

59.2 

100.0 

Name of parasites                        

Hookworm   

Ascaris lumbricoides                                                                       

Trichuris Trichuria 

             Hymenolepsis nana 

             Entamoeba histolytica 

             Giardia Lamblia 

 

10 

5 

2 

1 

10 

12 

 

10.2 

5.1 

2.0 

1.0 

10.2 

12.2 

Total 40 40.8 

 

Table 1 shows 40.8% of the study population were infested with intestinal parasites. Protozoa 

was seen more among the study population than helminths. Hookworm was seen highest among 

the Helminth infestation and Giardia lamblia was seen higher than Entamoeba histolytica among 

protozoans. 
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Table No. 2: Association between sociodemographic characteristics with parasitic 

infestation 

Characteristics 
Parasite 

Positive 

Parasite 

Negative 
Total  

P-

Value 

Age 

            18-40 years 

            41-60 years 

            >60 years 

 

21 (45.7) 

16 (35.6) 

3 (42.9) 

 

25 (54.3) 

29 (64.4) 

4 (57.1) 

 

46 

45 

7 

 

0.615 

Gender 

             Male 

             Female 

 

8 (34.8) 

32 (42.7) 

 

15 (65.2) 

43 (57.3) 

 

23  

75 

 

0.501 

Religion 

             Hindu 

             Others (Muslim,  

                Buddhist, Christian) 

 

29 (39.7) 

11 (44.0) 

 

44 (60.3) 

14 (56.0) 

 

73  

25 

 

0.707 

Ethnicity 

             Brahmin/Chhetri 

             Janajati 

             Dalit 

 

6 (16.7) 

10 (31.2) 

24 (80.0) 

 

30 (83.3) 

22 (68.8) 

6 (20.0) 

 

36 

32 

30 

 

<0.001 

Education 

             Illiterate 

             Below SLC 

             SLC & above SLC 

 

27 (45.8) 

11 (34.4) 

2 (28.6) 

 

32 (54.2) 

21 (65.6) 

5 (71.4) 

 

59 

32 

7 

 

0.453 

Total 40 (40.8) 58 (59.2) 98   

SLC: School leaving certificate  

The prevalence of parasitic infestation was seen higher in female than male but the difference 

was not significant. The respondents from Dalit were found significantly higher parasite positive 

than other ethnic groups. The parasitic infestation was higher among study population who was 

illiterate than below School leaving certificate (SLC), and SLC pass and above but the difference 

was not significant (Table 2). 
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Table No. 3: Association between personal hygiene and food habit with parasitic infestation 

Characteristics Parasite Positive 
Parasite 

Negative 
Total  P-Value 

Source of drinking water at home      

                     Stream  

                     well 

                     Tap 

 

15 (71.4) 

8 (50.0) 

17 (27.9) 

 

6 (28.6) 

8 (50.0) 

44 (72.1) 

 

21 

16 

61  

 

0.002 

Water treat before drinking 

                    Yes 

                    No 

       

24 (30.8) 

16 (80.0) 

     

54 (69.2) 

4 (20.0) 

 

78 

20 

 

<0.001 

Hand wash before meal 

                     No wash 

                     Water only 

                     Soap 

 

12 (100.0) 

16 (69.6) 

12 (19.0) 

 

 (0.0) 

7 (30.4) 

51 (81.0) 

 

12  

23 

63  

 

<0.001 

Bath 

                     Regular 

                     Irregular 

 

5 (26.3) 

35 (44.3) 

 

14 (73.7) 

44 (55.7) 

 

19  

79 

 

0.152 

Have latrine 

                     Yes 

                     No 

 

18 (24.0) 

22 (95.7) 

 

75 (76.0) 

1 (4.3) 

 

75 

23 

 

<0.001 

Hand wash after defecation 

                     Soap 

                     Water only 

                     Nothing 

 

6 (9.4) 

10 (100.0) 

24 (100.0) 

 

58 (90.6) 

0 (0.0) 

0 (0.0) 

 

64  

10 

24  

 

<0.001 

Sandal wear 

                     Yes 

                     No 

 

24 (29.6) 

16 (94.1) 

 

57 (70.4) 

1 (5.9) 

 

81  

17  

 

<0.001 

Skin 

                    Clean 

                    Not clean 

 

24 (36.9) 

16 (48.5) 

 

41 (63.1) 

17 (51.5) 

 

65  

33 

 

0.271 

Nail 

                    Cut clean 

                    Uncut  & Unclean 

 

12 (28.6) 

28 (50.0) 

 

30 (71.4) 

28 (50.0) 

 

42  

56 

 

0.033 

Clothes 

                    Clean 

                    Not clean 

 

22 (33.8) 

18 (54.5) 

 

43 (66.2) 

15 (45.5) 

 

65  

33 

 

0.049 

Nail Biting     

                    Yes 

                    No 

 

18 (94.7) 

22 (27.8) 

 

1 (5.3) 

57 (72.2) 

 

19  

79 

 

<0.001 

Thumb Sucking    

                    Yes 

                    No 

 

26 (100.0) 

14 (19.4) 

 

 (0.0) 

58 (80.6) 

 

26 

72 

 

<0.001 

Food Habit 

                    Vegetarian 

                    Non-Vegetarian 

 

2 (66.7) 

38 (40.0) 

 

1 (33.3) 

57 (60.0) 

 

3  

95  

 

0.355 

Cooking duration 

                    < 30 min 

                    ≥ 30 min 

 

10 (71.4) 

30 (35.7) 

 

4 (28.6) 

54 (64.3) 

 

14 

84 

 

0.012 

Antihelminthic drugs taken 

                    Yes 

                    No 

 

14 (32.6) 

26 (47.3) 

 

29 (67.4) 

29 (52.7) 

 

43 

55 

 

0.141 

Total 40 (40.8) 58 (59.2) 98  
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Table 3 shows the study population using soap and water before meal and after defecation had 

significantly lower prevalence of parasitic infestation than those using only water and not using 

anything (P<0.001). The study population who did not wear sandal and shoes showed 

significantly higher prevalence of parasitic infestation than those wear sandal (P<0.001). The 

association was also seen among the unhygienic nail and clothes cleanliness and parasitic 

infestation (P<0.05). The parasitic infestation was seen higher among study population having 

the habit of nail biting and thumb sucking (P<0.001). 

DISCUSSION 

Intestinal parasitic infection is one of the major health problems in developing countries like 

Nepal. These infections are distributed throughout the World, with high prevalence in low socio-

economic communities in the tropic and subtropics. Ameobiasis, ascariasis, trichuriasis and 

hookworm infections are the most common infections all over the World.10 The prevalence of 

intestinal parasites varies in different regions of the world. It is particularly high in poor and 

developing countries due to use of contaminated drinking water, inadequate sanitary conditions 

and poor personal hygiene.11 

The prevalence of parasitic infection was higher (40.8%) in our study compared to the studies 

done by Messaad SA et al in Morocco in 2014 showed the prevalence of parasites (34.5%)12, 

Garba DD et al in Nigeria in 2014 (15.8%)13, Pradhan P et al in rural village in Kathmandu 

valley in Nepal in 2014 (23.7%)14, Sah RB et al. in Itahari Municipality, Nepal (18.5%)15, Tiwari 

BR et al in Dadeldhura District, Nepal (31.1%)16 which was lower than our study. In this study, 

protozoa was seen more among the study population (22.4%) than helminthes (18.4%). The 

higher rate of infection with protozoa may be attributed to poor sewerage system in the 

community and the fecal contamination of drinking water. Similarly higher helminthic infection 

in this study suggests high soil contamination with infective stage of helminthes. These data are 

similar to that of other study and might be due to rapid, unplanned urbanization, open defecation 

and lack of health awareness in this geographical area.17  

This study showed the prevalence of Hookworm species was found higher (10.2%) in 

comparison to other worms i.e. Ascaris lumbricoides (5.1%), Trichuris trichuria (2%) and 

Hymenolepsis nana (1%). Regarding protozoal infestation, Giardia Lamblia was seen higher 
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(12.2%) followed by Entamoeba histolytica (10.2%). A study conducted in Egypt showed that 

the prevalence of intestinal parasitic infections are Entamoeba coli (19.3%), Ascaris 

lumbricoides (3.8%), Hymenolepis nana (12.5%), Enterobius vermicularis (5.7%) and Giardia 

lamblia (12.5%).18 A study conducted in India reported that the predominant parasite detected 

was Ascaris lumbricoides (54.9%) followed by Trichuris trichiura (32.5%), Taenia saginata 

(9.1%), Enterobius vermicularis (2.6%) and H. nana (2.1%).19 A study conducted in Nigeria 

showed that four different types of helminths were encountered namely (52.4%) Ascaris 

lumbrioides, (22.2%) hookworm, (19%) Taenia spp. and (6.3%) Schistosoma mansoni.13 Another 

study conducted in Zamfara state, Nigeria reported that the common intestinal worms in the area 

are Ascaris lumbricoides (32.2%), Enterobius vermicularis (21.1%), Trichuris trichiura (20.4%), 

hookworm (13.8%) and Taenia spp. (12.5%).20 Another study conducted in Nigeria showed that 

Ascaris lumbricoides were encountered in 46% of the infected specimens, hookworms in 23%, 

Trichuris trichiura in 9% and Strongyloides stercoralis in 11%.21 A study conducted in Amhara 

region, northwest Ethiopia reported that the most prevalent intestinal parasites were hookworm 

(71.2%), Entamoeba histolytica/dispar (6.7%) and Strongyloides stercoralis (2.4%).22 The reason 

for the difference might be the geography of the place or the socioeconomic condition of the 

study area and the habit of the study participants in relation to hygienic circumstances. 

The prevalence of parasitic infestation was seen higher in age group 18-40 years (45.7%) than 

more than 60 years (42.9%) and 41-60 years (35.6%) but the difference was not significant. Our 

study revealed the high infection rate in age group of 18-40 years with G. lamblia most common 

cause for parasitic infestations followed by E. histolytica, which might be due to high exposure 

to contaminated environment, unhygienic behavior and lack of sanitation. Outdoor activities and 

exposure to contaminated water bodies might lead to Giardia transmission. This finding is 

similar to the studies from different parts of Nepal.17, 23 

This study showed the prevalence of parasitic infection was higher in girls (42.7%) than in boys 

(34.8%) but the difference was not significant. A study conducted in Jeddah, KSA showed that 

the infection in females (48.7%) more than male (47.8%).24 Another study conducted in Nigeria 

reported 52.3% of infected females, while 47.7% of males.25 But a study conducted in Al-

Mahweet, Yemen mention that the infection rates were significantly higher among the boys than 

in the girls.26 Another study conducted in Nepal reported that the prevalence of intestinal 
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parasitic infections among boys (28.2%) was higher compared to that of girls (20.2%), but the 

difference was not statistically significant.14 There was no significant difference between males 

and females regarding parasitic infections which is in agreement with the observations made 

from Nepal and other countries regarding gender independence of parasitic infection.4,17, 25, 27-30 

The parasitic infestation was higher in workers who was illiterate (45.8%) than below SLC 

(34.4%) and SLC and above (28.6%) but the difference was not significant. But a study 

conducted by Okyay et al in Turkey showed the prevalence of intestinal parasites was 

significantly higher among illiterate than literate.31 

This study showed the infection rate of parasitic infestation was significantly higher who did not 

treat water before drinking (80%) than those treat (30.8%). The rate of infection was higher 

(29.4%) in study subject using untreated water for drinking purpose whereas lower rate (9%) was 

found those using treated water for drinking.32 This pattern of infection has also been reported by 

Wani et al. from India.33 The reason is that water purification (boiling of water) for drinking 

purposes kills the microorganisms and prevents transmission of infection. Thus, poor hygiene 

practices associated with type of water may be probable risk factor for increased parasitic 

infection. 

This study showed the infection rate of parasitic infestation was significantly higher (95.7%) 

who using toilet regularly than not using (24%). Same trend was seen in study conducted by 

Raja’a YA et al in Yemen.34 Also, the higher frequency of infection recorded among study 

population may be attributed to the improper usage, poor quality hygiene of the toilet an 

unacceptably higher numbers of persons per toilet (overcrowding).34 

In this study, the infection rate of parasitic infestation among handwashing with soap and water 

after defecation was very low (9.4%) but all the participants was parasite positive who did not 

using soap or anything. No hand wash with soap after toilets was found to be a significant risk 

factor in the study group.35 High prevalence of intestinal parasitic infections in the present study 

may be due to intake of contaminated water, poor hygiene and poor sanitary conditions.  

Regular wearing of sandal or shoes had a significantly lower prevalence of parasitic infections 

(29.6%) than those did not wear sandal or shoes (94.1%). Detection of parasitic infestation might 

be related to bare footwork in the farm, contaminated with infective stage of parasites.36-40 
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Literature reported that the prevalence of intestinal parasitic infections is one of the most 

accurate indicators of socioeconomic and environmental conditions of a population and may be 

associated with several determinant factors, such as personal hygiene, adequate sanitation, water 

treatment, fecal pollution of water and foods.41 

Limitations of this study: Firstly, we conducted single stool examination for detection of 

intestinal protozoan infections, which could have underestimated the prevalence, as optimal 

laboratory diagnosis of intestinal parasitic infections requires the examination of at least three 

stool specimens collected over several days.42 Secondly, it was planned to conduct stool sample 

testing within 2 h of collection; however, due to logistic constraints, it was delayed at times from 

3 to 6 h as a result of which we could not detect the invasive intestinal parasites. 

CONCLUSION 

The overall prevalence of intestinal parasitic infestation was high among the tea garden workers 

in Ilam district of Nepal. Hookworm was seen highest among the Helminthic infestation and 

Giardia lamblia was seen higher than Entamoeba histolytica among protozoans. Risk factors like 

Dalit in ethnicity, stream as a source of drinking water at home, not treat water before drinking, 

not using soap before meal and after defecation, not having latrine, not wearing sandals, 

unhygienic nail and clothes cleanliness, habit of nail biting and thumb sucking were found to be 

significant relationship in the causation of intestinal parasitic infestation. Present findings 

indicated that intestinal parasitosis in Nepal still remains a challenge despite nationwide 

deworming program together with vitamin A and suggests an effective implementation of 

sanitation and safe drinking water programs together with basic hygienic practice among the tea 

garden workers in these areas. 
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