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Abstract

The WHO estimates that almost 2 billion people are infected with one or more of 
these soil transmitted helminths, accounting for up to 40% of the global morbidity 
from infectious diseases, excluding malaria. Out of these, approximately 300 million 
infections result in severe morbidity, which are associated with the heaviest worm 
burdens. In recent years much new information has been obtained about the epide-
miology, population biology and public health significance of infections of intestinal 
helminths in humans.

Purpose: The main purpose of the study was to show that not much has changed 
regarding helminthic infections in our country and they continue to be a serious 
contributor to disease and an important problem from a public health point of view. 
It is important that the Government designs and implements sustainable control 
programs aimed at reducing the morbidity associated with such infections. 

Method: Stool samples were collected from 396 children from Badgam District of 
Kashmir Valley. The samples were processed using Kato-Katz thick smear technique, 
and microscopically examined for intestinal parasites. 

Results: Of the 396 children surveyed, 58.08% had one or more types of intestinal 
helminthes. The predominant parasite involved was Ascaris lumbricoides (54.9%) fol-
lowed by Trichuris trichuria (32.49%), Taenia saginata (9.06%), Enterobius vermacularis 
(2.57%) and Hymenolepis nana (2.05%). Conditions most frequently associated with 
infection included the river as water source, open defecation site andlack of personal 
hygiene.

Conclusion: The study shows a relatively high prevalence of intestinal helminths 
and suggests that administrating a broad spectrum of anti-helminthic drugs to chil-
dren at the primary school level may be a cost effective way of decreasing the burden 
of these infections.

Introduction

Helminthiasis are among the most prevalent infections in 
the world and the leading cause of morbidity, particularly in 
the developing world [1]. Literary billions of people harbor at 
least one species of parasitic worm [2]. Outside the develop-
ing world, 20th century brought dramatic reductions in the 
prevalence of infections as a result of improvements in living 
standards and specific control programmes. In the developing 
world inadequate water supply, absence of correct sanitation 
and overcrowded living conditions combined with the lack of 
access to correct healthcare and low level of education make 
the poor particularly susceptible to infection and disease, in-

cluding soil transmitted helminthiasis (STH) [3]. Today it is es-
timated that approximately one third of the almost three bil-
lion people that live below poverty line in developing regions 
of the Sub-Saharan Africa, Asia and the Americas are infected 
with one or more helminths [4]. The most common helmin-
thiasis are those caused by infection with intestinal helminthes 
including ascariasis, trichuriasis and hookworm [5].

School age children are one of the groups that are at higher risk 
of intestinal parasitic infection. The adverse effects of intesti-
nal parasites among children are diverse and alarming. Intesti-
nal parasitic infections have detrimental effects on long term 
survival, appetite, growth and general physical fitness, school 
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attendance and cognitive performance [6, 7].Various studies 
have shown the negative influence of intestinal parasitic infec-
tions on the anthropometric indices on school age children [8].
The main conditions and risk factors known to favor the trans-
mission of intestinal helminthic infections exist in Kashmir Divi-
sion but limited information has been documented in this area 
on the epidemiology of these parasites. This study was there-
fore conducted to provide data on the incidence, intensity and 
host morbidity of intestinal helminthic infections in Budgam 
District, one of the major districts of Jammu & Kashmir State.

Material and Method

This cross sectional study was conducted among 500 school 
children between May and November 2009, in Sumbal of Bud-
gam District in Kashmir Province. Budgam is located in the 75º 
E longitude and 34º N latitude of Jammu & Kashmir State. The 
villages of this district have many streams and ponds that 
might predispose children to waterborne diseases both during 
swimming or playing. The great majority of the population is 
involved in cattle ranching and farming. Houses are predomi-
nantly made of mud, concrete or a combination of wood and 
mud. Less than 35% of these homes have a latrine inside while 
others are using makeshift latrines outside their homes or even 
are defecating in the open. Among the ten schools located in 
this district, seven were selected for this study. A series of meet-
ings were held with various Public School authorities to explain 
the use, purpose and methodology of this study and that they 
could withdraw from this study at any time, if they desire. Also 
written or oral consent was obtained from the parents of the 
children included in this study. Inclusion criteria were: (a) To be 
a resident on the study area over the last 24 months and (b) 
Willing and able to give informed consent to study protocol. 
Individuals were excluded if they attended school outside of 
study area or had received antihelminth treatment within the 
last 24 hours.

Parasitological Data

Participants were instructed to deposit one fecal sample into 
each container provided and to return the container imme-
diately to one of the several collection points. Fecal samples 
returned later than 24 hours after the date of distribution were 
not accepted and new containers were issued. The research 
was conducted at junior and elementary school level. At the 
time of survey (May to November 2009) school attendance was 
of 1700 students. 430 school children were chosen to partici-
pate in the study and the sample size (n) was estimated using 
statistical formula p (1-p) z2/d2 at a confidence interval of 95% 
and an error margin of 5% [9]. This gave a sample size of 318 
as significant.

Questionnaire survey

A pre-tested questionnaire based on known local risk factors 
including information such as age, family size, source and stor-
age conditions of drinking water, existence of latrines in their 
homes, hand washing after defecation, drinking water directly 
from river Jhelum and “yes or no” choice questions for com-
mon signs and symptoms of parasitic infections during the 
past month was developed. At the time of the interview, inter-
viewers also inspected whether the fingernails of the students 
were trimmed.

Samples were collected from collection points, emulsified in 
10% formalin solution and transported to Microbiology De-
partment of SKIMS Medical College. Formol-ether concentra-
tion technique, which is considered to be the most sensitive for 
intestinal helminthes, was done for examination of the stool. 
The samples were processed using Kato-Katz thick smear tech-
nique and microscopically examined for parasites [10]. Data 
was analysed by using SPSS 11 version statistical software. The 
results were expressed as rates and proportions. Chi square 
test of statistical significance was applied to study the associa-
tion between prevalence of intestinal parasites and the demo-
graphic factors. P value <0.05 was considered as significant [11]

Results

To select the sample children, the students were first strati-
fied according to their educational level (grade 1 to grade 7). A 
quota was then allocated for each grade and each class room. 
Finally, the sample children were selected using systematic ran-
dom sampling techniques by using class rosters as the sample 
frame. A total of 430 school children aged 3 to 14 years were 
selected for the study, out of which 34 either did not provide 
the proper stool sample or complete information thus were 
excluded from the study. Among the remaining 396 (92%), 216 
were males and 180 were females. The mean age of children 
was 9.5. Five species of intestinal helminthes were identified 
with an overall prevalence of 58.1% (230 out of 396). There was 
no discrepancy in the stool examination results between the 
test and the quality control tests [12]

The predominant parasite detected was Ascaris lumbricoides 
(54.9%) followed by Trichuris trichuria (32.5%), Taenia saginata 
(9.1%), Enterobius vermacularis (2.6%) and Hymenolepis nana 
(2.05%). 25% of the students were suffering from infestation 
with more than one parasite. Since the population is mostly 
muslin and pigs are not seen in this area no case of infesta-
tion with Taenia solium was seen. Similarly not a single case of 
hookworm was seen due to an unfavourable soil content of 
Kashmir province for hookworms [13]. The differences in prev-
alence rates between male, female and different age groups 
were statistically insignificant (P>0.05). Water source, defeca-
tion site and personal hygiene were statistically significant 
(P<0.05) risk factors in predicting the presence of an intestinal 
helminthic infection. (Table 1)
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Discussion

The main purpose of the study was to show that not much has 
changed regarding helminthic infections in our country and 
they continue to be a serious contributor to disease and an im-
portant problem from a public health point of view as has been 
validated by similar studies done in other parts of India [14]. 
Concomitant multiple parasitic infections were found to be the 
rule and not the exception in our study population, which is in 
accordance with what has been found by others [15].

The results of our investigation very clearly demonstrate a very 
high prevalence of intestinal helminth parasites among school 
children in Sumbal, Jammu & Kashmir State, India. This might 
give a general view of the problem of intestinal helminth in-
fection in school children throughout the entire Kashmir prov-
ince since very similar environmental conditions abound else-
where. Although India governmental intervention programs 
have been initiated in many states, in the case of the Kashmir 
province due to current socio-political unrest, treatment cam-
paigns remain dismal. Ascariasis was found to be the common-
est infestation in our study and has been reported in the other 
parts of Kashmir provinces occupied by Pakistan [16]. A previ-
ous study on tribal children of Gurez area of Kashmir has also 
shown a higher prevalence of ascariasis [17]. These results have 
attracted the attention of researchers who conducted detailed 
separate studies only on Ascaris lumbricoides [18]. A. lumbricoi-
des is a soil transmitted parasite and its embryonated ova are 
very resistant to cold and dry climate. The great majority of 

infestations occur when children are playing on the soil and do 
not wash their hands before eating. Ascariasis is considered to 
be responsible for 20% of acute pancreatitis in Kashmir valley 
with an overall mortality of 3% [19].

Based on the univariate analysis done, the most striking obser-
vation from this study was the strong association between so-
cioeconomic status and prevalence and intensity of infection 
with geohelminths. Risk factors that are statistically significant 
associated with helminth infection included open defecation 
, source of drinking water, untrimmed nails and hand hygiene 
after defecation. The prevalence of intestinal helminths was 
significantly higher among children with untrimmed nails. The 
families using river Jhelum as drinking water source showed a 
drastic parasitic infestation with all the 70 children being in-
fected. Hand washing after defecation had a protective effect 
against helminthic infection.

Based on our findings, it is evident that the incidence of in-
testinal helminthic infections is relatively high in our study 
area, with very heavy parasite loads. Our study also demon-
strated that poor hand washing post defecation and incorrect 
nail trimming significantly contribute to intestinal helminthic 
infections morbidity. These are also indicators of low socioeco-
nomic status of a community [20], highlighting the need to 
educate members of the community, especially those in ru-
ral areas, on the methods of preventing the transmission and 
spread of these human intestinal helminthic infections. In ru-
ral Bangladesh, a health intervention study previously found 

TABLE 1.  Risk factors associated with increases prevalence of intestinal helminthic infections.

Variable Determinant Number Positive % Positivity X2 P value

Age
3-6
7-10
11-14

86
159
151

50
96
84

58.1
60.4
55.6

1.10 0.570

Gender
Male

Female
216
180

134
96

62.0
52.2

3.79 0.051

Water Source
Tap

Hand pump
River

212
114
70

88
73
69

41.5
64.0
98.5

71.80 0.000

Sanitary
latrines

Open fields
Open latrines

modern latrines

76
216
104

63
131
36

82.9
60.6
34.6

43.03 0.000

Hand 
Hygiene

Soap and water
Only water

148
248

58
172

39.2
69.4

19.34 0.001

Nails
Trimmed

Dirty
136
260

51
179

37.5
68.8

35.35 0.000
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that the combination of periodic anti-helminthic treatment 
and hygiene education was a cost-effective method to control 
helminthic parasitic infection [21]. Based on this study and on 
previous ones, similar methods can be adopted in these com-
munities in a way to reduce intestinal helminthic infections 
morbidity.

As recommended by WHO, “In areas where prevalence of mild 
to moderate underweight children is greater than 25% and 
where parasites are known to be widespread, high priority 
should be given to deworming,” [10]. We recommend that sus-
tainable efforts on deworming, of our State inhabitants, should 
be started and continued in order to offer a worm-free environ-
ment that could promote physical and cognitive development 
in the children and thus would gives support to the economic 
development of our state.
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