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Introduction

Intestinal parasites are widely prevalent in developing 

countries, probably due to poor sanitation and inade-

quate personal hygiene. It is estimated that as much as 

60% of the world’s population is infected with gut para-

sites, which may play a role in morbidity due to intestinal 

infections. Approximately 3.5 billion people are infected 

by intestinal parasites and around 450 million children are 

ill due to these infections.1 In India, the overall prevalence 

rates range from 12.5% to 66%, with varying prevalence 
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BACKGROUND/PURPOSE: Intestinal parasites are widely prevalent in developing countries, probably 

due to poor sanitation and inadequate personal hygiene. It is estimated that as much as 60% of the world’s 

population is infected with intestinal parasites, which may play a significant role in morbidity due to in-

testinal infections. This study was designed to estimate the prevalence of helminthic infections among 

school children in Puducherry, South India.

METHODS: The prevalence of helminthic infections was studied in 1,172 children in public schools in 

Puducherry (Pondicherry), South India, between March and September 2006. The stools collected were 

concentrated using the formol–ether sedimentation technique, screened using conventional iodine and 

saline wet mounts, and examined by direct microscopy.

RESULTS: The prevalence of helminthic infection was found to be 34.56% in school children; Ascaris lum-

bricoides constituted 43.21% of total infections; Ancylostoma duodenale (hookworm), 28.89%; Trichuris 

trichiura, 10.87%; Hymenolepis nana, 7.66%; Taenia spp., 7.41%; and Enterobius vermicularis, 1.98%. Co-

infections were also common; dual infections accounted for 8.40% and multiple infections for 2.47%, 

respectively, of total infection. The stool samples found to be positive for hookworm ova were further 

processed for culture using the Harada–Mori culture technique. Sixty-five (55.56%) hookworm ova-positive 

stools were found to be culture positive.

CONCLUSION: The infection prevalent in school children in this area is Ascariasis.
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rates for individual parasites. About 50% of the urban 

population and 68% of the rural population in India is af-

fected. High rates of infestation are seen in rural areas due 

to poor sanitation, contaminated water supplies and high 

population densities.2 School children aged 5–10 years 

are at increased risk of helminthiasis. Helminthic infec-

tions are the main cause of loss of appetite, anemia, and 

malnutrition in children. The purpose of this epidemio-

logical study was to de termine the prevalence rate of in-

testinal helminthes in school children in the rural areas 

around Puducherry (Pondicherry), South India.

Methods

Data on the prevalence of helminthic diseases among 

school children are generally representative of the situa-

tion in the community as a whole. Therefore, our study 

focused on children (5–10 years of age) attending primary 

schools. They are the most suitable study group because 

schools are easily accessible, and disease occurrence is 

usually highest in this age group. The data collected on 

this age group may be used to assess the health of both 

children and the general community.3 We surveyed 1,172 

school children from two public schools in Puducherry 

from March to September 2006. A detailed questionnaire 

was filled with the help of the children’s parents. It con-

tained four sections: (1) Sociodemographic data includ-

ing age, gender, residence, education and occupation of 

parents, number of adults and children in the family and 

birth order of the child; (2) environmental factors includ-

ing housing status (number of rooms and bathrooms) 

and water supply; (3) behavioral habits including type 

of toilet, hand washing (no washing/washing with only 

water/washing with soap); and (4) complaints including 

abdominal pain, lack of appetite, abdominal distention, 

habit of eating mud, perianal itching, teeth grinding, and 

history of parasitic infections.

To collect stools, children were given sterile containers 

the day before sampling along with comprehensive in-

structions. Stools were collected from the school and 

brought to the Department of Microbiology for further 

processing. Stool specimens were concentrated by formol–

ether sedimentation.4 The concentrated stools were fur-

ther pro cessed by conventional iodine and saline wet 

mounting.5 Mounts were prepared by emulsifying a speck 

of stool in a drop of iodine followed by a drop of saline. 

The mounts were screened under the microscope for the 

presence of helminth ova, and the prevalence rates of the 

different intestinal helminthes were estimated. Stools pos-

itive for hookworm ova were cultured using the Harada–

Mori culture technique,6 in which approximately 0.5–1.0 g 

of stool was smeared on one end of a filter paper and 

placed carefully in a test tube containing water in such a 

way that the smeared area was clear of the water. One 

third of the filter paper was then dipped into the water in 

the test tube. The tube was then incubated at an ambient 

temperature of 26–28°C and kept under observation for 

1 week. The cultured filariform larvae were concentrated by 

centrifugation, stained using Lugol’s iodine, and observed 

under a microscope.

Results

The final study group comprised 1,172 children (674 males 

and 498 females) aged between 5 and 10 years. We col-

lected specimens from these children and screened them 

for helminthic ova. The overall prevalence of helminth 

parasitic infection was 34.56% (405/1,172). At least one 

intestinal helminth was detected in 26.45% (310/1,172) 

of children and in 76.55%% of the infected children. Dual 

helminthic infection was detected in 2.90% (34/1,172) of 

the total number of children, and in 8.40% (34/405) of the 

infected children. Triple infections were recorded in 0.85% 

(10/1,172) of the total number of children, and 2.47% 

(10/405) of the infected children (Table). The most com-

mon parasitic helminth was A. lumbricoides (43.21%; 175/

405) followed by hookworm (28.89%; 117/405), T. trichiura 

(10.87%; 44/405), Hymenolepis nana (7.66%; 31/405), Taenia 

spp. (7.41%; 30/405) and Enterobius vermicularis (1.98%; 

8/405). A. lumbricoides was found as a single infection 

as well as in association with other helminthes in mixed 

infections. Double infections included A. lumbricoides + 

hookworm (2.96%; 12/405), A. lumbricoides + T. trichiura (1.48%; 

6/405), hookworm + Taenia spp. (1.48%; 6/405), hookworm +
T. trichiura (0.99%; 4/405), H. nana + T. trichiura (0.99%; 

4/405), and A. lumbricoides + Taenia spp. (0.49%; 2/405). Multiple 

infections included A. lumbricoides + T. trichiura + hookworm 

(0.99%; 4/405), A. lumbricoides + hookworm + Taenia spp. (0.49%; 

2/405), A. lumbricoides + T. trichiura + H. nana (0.49%; 2/405) 

and A. lumbricoides + H. nana + E. vermicularis (0.49%; 2/405).
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A. lumbricoides showed the highest prevalence among 

both males (44.76%; 94/210) and females (41.54%; 81/195). 

Hookworm was more prevalent in females (33.85%; 66/195) 

as compared with males (24.29%; 51/210). Other helminthes 

had statistically similar prevalence rates in both genders. 

The stool samples positive for hookworm ova were cultured 

using the Harada-Mori culture technique6 and out of 117 

positive specimens, 65 (55.56%) were culture-positive.

These results correlated with the clinical history taken 

at the time of sample collection, and most of the children 

infected with intestinal helminthes showed signs of ab-

dominal pain, anemia, nail clubbing, loss of appetite and 

nail biting.

Discussion

Infestation by soil-transmitted helminthes is a serious 

public health problem in developing countries like India. 

It is a major cause of morbidity in school-age children, who 

have the highest burden of worm infestation. Some of the 

morbid conditions attributed to intestinal helminthiasis 

are malnutrition, growth retardation, anemia, vitamin A 

deficiency, and impaired intellectual performance. Im-

pairment of physical and mental development have also 

been identified as a deleterious effect of helminthic infec-

tion.7 As a result, there have been concerted efforts to con-

trol this group of diseases, especially among children who 

are the most vulnerable. However, knowing the prevalence 

of multiple infections will strengthen, or otherwise justify, 

the use of broad-spectrum anthelmintics in the prophy-

laxis and treatment of intestinal helminthes in children.8

Our results indicate that prevalence of helminthes 

infection in our area (34.56%) is in agreement with the 

studies conducted by Phathammvong in Vientiane Lao 

DPR (38.1%),9 Shrestha et al in Katmandu (42.5%),10 and 

Celik et al in Malatya (22.5%),11 but lower than those 

reported by Le et al in rural Vietnam (92%),12 Agbolade 

in Southwest Nigeria (66.2%),13 Dada-Adegbola et al in 

Africa (68.2%),8 Paul et al in Visakhapatnam, India 

(82%),14 and Naish et al (92.6%).15 However, our results are 

higher than those reported by Patel et al in Oman (9.4%),16 

and Bansal et al in Chandigarh, North India (19.3%).17

Table. Prevalence of intestinal helminthes in school children in Puducherry, South India and comparison of gender distributiona

 Male (n = 674) Female (n = 498) Total (n = 1,172)

Total children infected 210 (31.16) 195 (39.16) 405 (34.56)

 Single infectionb 166 (79.05) 144 (73.85) 310 (76.54)

  A. lumbricoides 94 (44.76) 81 (41.54) 175 (43.21)

  Hookworm 51 (24.29) 66 (33.85) 117 (28.89)

  T. trichiura 27 (12.86) 17 (8.72) 44 (10.87)

  H. nana 15 (7.14) 16 (8.21) 31 (7.66)

  Taenia spp. 18 (8.57) 12 (6.15) 30 (7.41)

  E. vermicularis 5 (2.38) 3 (1.54) 8 (1.98)

 Dual infectionsb 18 (8.57) 16 (8.21) 34 (8.40)

  A. lumbricoides + hookworm 8 (3.81) 4 (2.05) 12 (2.96)

  A. lumbricoides + T. trichiura 3 (1.43) 3 (1.54) 6 (1.48)

  H. nana + T. trichiura 2 (0.95) 2 (1.03) 4 (0.99)

  Hookworm + Taenia spp. 4 (1.90) 2 (1.03) 6 (1.48)

  Hookworm + T. trichiura 1 (0.48) 3 (1.54) 4 (0.99)

  A. lumbricoides + Taenia spp.  0 (0) 2 (1.03) 2 (0.49)

 Multiple infectionsb 3 (1.43) 7 (3.59) 10 (2.47)

  A. lumbricoides + T. trichiura + hookworm 1 (0.48) 3 (1.54) 4 (0.99)

  A. lumbricoides + hookworm + Taenia spp. 1 (0.48) 1 (0.51) 2 (0.49)

  A. lumbricoides + T. trichiura + H. nana 1 (0.48) 1 (0.51) 2 (0.49)

  A. lumbricoides + H. nana + E. vermicularis  0 (0) 2 (1.03) 2 (0.49)

aData presented as n (%); bpercentage of infection(s) were calculated by number of positive cases/total number of infected children.
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We also found that 26.45% (310/1,172) of children were 

infected with at least one helminth, had dual infections in 

2.90% (34/1,172), and multiple infections in 0.85% (10/

1,172). The finding of Ascariasis as the most common 

helminthic infection is in agreement with the results of 

most previous studies.5,8,15

In our study, the prevalence rate of A. lumbricoides was 

43.21%, followed by hookworm (28.89%), T. trichiura 

(10.87%) and H. nana (7.66%). These results are lower than 

those reported in a study conducted in a South Indian vil-

lage,15 but higher than those in a study conducted in a 

low socioeconomic area in Chandigarh, India.17 A. lumbri-

coides and hookworm were the most common dual infec-

tions observed in our study, which is similar to a study 

conducted in another rural community situated in Nigeria.8

Regarding dual infections, the combination of A. lum-

bricoides + hookworm had the highest prevalence (2.96%) 

followed by A. lumbricoides + Taenia spp. and hookworm + 

Taenia spp. (both 1.48%). Other researchers have reported 

similar results.9,11 The most frequent triple infections is 

A. lumbricoides + T. trichiura + hookworm (0.99%), which is 

in agreement with the report of Dada-Adegbola et al.8

A. lumbricoides was the most common helminthic para-

site in both males (44.76%) and females (41.54%), followed 

by hookworm (24.29% in males; 33.85% in females). This 

may be due to the source of infection being present in the 

immediate area, to the frequent feco-oral spread of infec-

tion among school children, and to contamination of soil 

by human feces. In addition, a high degree of overcrowd-

ing and low socioeconomic level increases the suscepti-

bility to helminthiasis. Other researchers have reported 

similar results.15,18 Hookworm infections were more prev-

alent in the females than males. No significant gender 

differences were found for other infections. These results 

are contrary to the studies conducted among children in 

Southern Sudan.19

The results of this study indicate that poor personal 

hygiene (such as not wearing shoes, no proper hand wash-

ing before and after eating, biting nails, improper toilet 

habits, poor socioeconomic conditions and a low level of 

education among parents) appear to be powerful determi-

nants of infection. Implementation of short-term control 

measures like anti-microbial therapy, supplemented with 

long-term strategies like clean drinking water, adequate 

sanitation, and improvement in nutritional status and 

health education programs, are needed to control these 

parasitic infections. Anthelmintic drugs were prescribed 

to those who were found to be positive for the helminthes. 

The parents of the infected school children were called for 

counseling and were educated about personal hygiene 

and the importance of washing hands, wearing shoes, and 

cleanliness of the household and surrounding areas. In 

conclusion, school health programmes including de-

worming and sanitation activities through the health ed-

ucation and improvement of sanitation conditions in the 

schools have a potential to better health and education 

for schoolchildren in this region. 

Acknowledgment

We are deeply thankful to the Chairman and Vice-chairman 

of Vinayaka Missions University for funding this research 

project. We are extremely grateful to the moral support 

given by our Dean, Dr A. Samuel Gnanadoss, and we ac-

knowledge the expert guidance given by our Professor 

and Head of Department, Dr S. Ganeshan.

References

1. World Health Organization. Control of Tropical Diseases. 
Geneva, Switzerland. WHO. 1998.

2. Ramesh GN, Malla N, Raju GS, Sehgal R, Ganguly NK, Mahajan 
RC, et al. Epidemiological study of parasitic infestations in lower 
socio-economic group in Chandigarh (north India). Indian J Med 
Res 1991;93:47–50.

3. Montresor, Crompton DWT, Hall A, Bundy DAP, Savioli L. 
Guidelines For the evaluation of soil-transmitted helminthiasis 
and Schistisomiasis at community level. WHO/CTD/SIP/98.1.

4. Rai DR, Rai SK, Sharma BK, Ghimire P, Bhatta DR. Factors asso-
ciated with intestinal parasitic infection among school children 
in a rural area of Kathmandu Valley, Nepal. Nepal Med Coll J 
2005;7:43–6.

5. Singh HL, Singh ND, Singh YI. Helminthic infestation of the 
primary school-going children in Manipur. J Commun Dis 2004;
36:111–6.

6. Sirima K, Vichit P. Efficacy of the three methods in the detection 
of hookworm and Strongyloides stercoralis infections. J Trop 
Med Parasitol 1999;22:801.

7. Chan MS, Medley GF, Jamison D, Bundy DA. The evaluation of 
potential global morbidity attributable to intestinal nematode 
infections. Parasitology 1994;109:373–87.

8. Dada-Adegbola HO, Oluwatoba AO, Falade CO. Prevalence of 
multiple intestinal helminthes among children in a rural com-
munity. Afr J Med Sci 2005;34:263–7.



232

R. Latha, et al

9. Phathammavong O, Moazzam A, Xaysomphoo D, Phengsavanh A, 

Kuroiwa C. Parasitic infestation and nutritional status among 

schoolchildren in Vientiane, Lao PDR. J Paediatr Child Health 

2007;43:689–94.

10. Shrestha A, Rai SK, Basnyat SR, Rai CK, Shakya B. Soil trans-

mitted helminthiasis in Kathmandu, Nepal. Nepal Med Coll J 

2007;9:166–9.

11. Celik T, Daldal N, Karaman U, Aycan OM, Atambay M. 

Incidence of intestinal parasites among primary school children 

in Malatya. Turkiye Parazitol Derg 2006;30:35–8. [In Turkish]

12. Le HT, Brouwer ID, Verhoef H, Nguyen KC, Kok FJ. Anemia and 

intestinal parasite infection in school children in rural Vietnam. 

Asia Pac J Clin Nutr 2007;16:716–23.

13. Agbolade OM, Agu NC, Adesanya OO, Odejayi AO, Adigun AA, 

Adesanlu EB, et al. Intestinal helminthiases and schistosomiasis 

among school children in an urban center and some rural com-

munities in southwest Nigeria. Korean J Parasitol 2007;45:233–8.

14. Paul I, Gnanamani G, Nallam NR. Intestinal helminth infec-

tions among school children in Visakhapatnam. Indian J Pediatr 

1999;66:669–73.

15. Naish S, McCarthy J, Williams GM. Prevalence, intensity and 

risk factors for soil-transmitted helminth infection in a South 

Indian fishing village. Acta Trop 2004;91:177–87.

16. Patel PK, Khandekar R. Intestinal parasitic infections among school 

children of the Dhahira Region of Oman. Saudi Med J 2006;27:62.

17. Bansal D. Intestinal parasites and intra familial incidence in a 

low socio-economic area of Chandigarh (North India). Nepal 

Med Coll J 2004;6:28–31.

18. Escobedo AA, Canete R, Nunez FA. Intestinal protozoan and 

helminthic infections in the Municipality San Juan y Martinez, 

Pinar del Rio, Cuba. Trop Doct 2007;37:236–8.

19. Magambo JK, Zeyhle E, Wachira TM. Prevalence of intestinal 

parasites among children in southern Sudan. East Afr Med J 

1998;75:288–90.


