
ABSTRACT

Helminthic infection is a common yet much neglected
problem worldwide. Just like any underdeveloped/
developing region, prevalence of this infection in North
Eastern part of India is suspected to be high. This is so,
given the fact that slum like area with unhygienic living
condition, where geo-helminths thrives especially in
children, are in existence in urban areas here. Yet no
published data, to the best our knowledge, on this
condition is available from this region. About 93 stool
samples from under five children were collected from a
thickly populated underserviced urban informal settlement
situated in the heart of an North-East-Indian City. Samples
were processed at a tertiary care teaching Institute for
detection of parasitic elements employing standard
microbiological techniques. 52.7% samples yielded
helminthic ova and significant proportion (42% of total
detection) were with multiple parasitic infections.
Statistically significant association could be found between
helminthic infection as well as factors like mother’s
education (lack of it), absence of filtration or boiling in
drinking water, age more than 2 years etc. Predominant
detectable helminths were Ascaris lumbricoides (43% cases)
and Trichiuris trichiura (30% cases) besides few other
parasites. An overall need of improvement in sanitation,
deworming and health education to the susceptible people
seemed to be the need of the hour.
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INTRODUCTION

Parasitic infections, especially helminthic infection in the
intestine are amongst the commonest infectious disease,
especially in less developed part of the world. Some 3.5
billion people are estimated to be affected, while 450
million are clinically ill, majority being children, as a result
of this problem.1, 2 Area of major concern are resultant
iron deficiency anemia, growth retardation in children
and other physical and mental health conditions, all of
which are public health issues especially in
underdeveloped countries.2, 3,4,5 The prevalence of these
infections is presumed to be connected with poverty,
poor hygiene, lack of education, inadequate health
services, etc.6,7

The feco-oral route is significant in the transmission of
helminthic infections to human via poor personal hygiene
and environmental conditions, principal incriminating
factors being contaminated soil and water sources.1

Older global estimates of prevalence of intestinal
helminthiasis, {e.g. Chan et al (1997) with 24% Ascaris
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lumbricoides, 17% Trichuris trichiura, 24% hookworms,
etc.) are believed to remain more or less unaltered,
especially in under developed regions.1,2 This is despite
advances in technology, emergence and re-emergences
of newer agents, world ecology, human demography and
human behavior. Lack of recognition of these agents
partly may be attributable to lack of any serious illness,
excepting rare occurrences of Ascaris induced intestinal
obstruction or Trichuris dysentery syndrome. 1, 2 However
when all the disability consequences are considered
together, it is the nonspecific effects on moderately
infected people that carry the higher overall disease
burden. (As measured by DALY or Disability Adjusted
Life Years estimates).1, 2

In India, disadvantaged children are the most affected,
especially those who live in slum areas.8,9 World Health
Assembly (administrative wing of health related issues
within World Health Organization) member states were
urged to implement regular, non selective deworming of
school age children and young women in areas where the
prevalence of worm infestation is 50% or more.10 Currently,
published data regarding the prevalence of parasitic
infections or helminthic infection from North Eastern part
of India about very much scarce. Hence little information
is available in the current scenario of this infection locally.
The study was carried out to fill that gap. The aim of this
study was to determine the prevalence of intestinal
helminthiasis in under five years age group of a densely
populated and under-serviced urban informal settlement
in the heart of Guwahati City.

MATERIAL AND METHODS

This study was carried out from February 2008 to July
2008 in a densely populated, underserviced informal human
settlement on either side of  the main railway track of
Guwahati city. Subjects were continuously selected from
each and every possible consenting household containing
under five years age children. All children on breast
feeding were excluded from the study.

Socio-economic and epidemiologic data were collected
by means of a structured questionnaire, which mainly
covered areas like (i) socio-demographic data: age, sex
and residence; (ii) environmental factors: Occupation and
education level of the parent’s, number of rooms and
people in the house, if there was any toilet (& type) in
the house, household water source and hygiene practices
(washing of hands after using toilet); (iii) personal

complaints if any: Lack of appetite, abdominal pain/
distention, perianal itching and history of parasitic
infections and treatment, etc.

All children were evaluated by standard anthropometric
measurements (weight, height or recumbent length, mid-
arm circumference) to find out the presence of Protein
Energy Malnutrition as defined elsewhere.11

A stool collection container with the name of the selected
subject was handed over to the guardian for stool
collection and in the next-day our team member carry it
to the Dept. of Microbiology, preferably within 2 hours
of defecation.

Specimen were processed for direct saline mount as well
as concentrated by the sedimentation technique of Formol
Ethyl Acetate technique as per standard
recommendation.12,13 After concentration a drop of
sediment was examined by placing a cover slip over it.
One Microbiologist and an experienced technician
examined the preparations under 10X and 40X dry
objective (with 10X eye piece) and recorded the results
with mention of type (ova, Proglottids, etc.), number (no/
hpf), species etc. Quality control was ensured by split
sampling and parallel staining of known positive samples
of fecal parasites.12,13

Significance between the prevalence of intestinal parasites
and socioeconomic status (as well as other relevant
factors) was determined using standard statistical methods
like Fisher’s exact test for estimation of two tailed p-
value, etc.

RESULTS

Out of 131 subjects fulfilling inclusion criteria, 93 provided
stool samples among which 42 were males and 51 females
(Table 1). Mean age of participants were 3 years.

Table 1 Salient feature of subjects
Feature Numbers comment
No of participants 131 Male: 69

Female: 62
Participants providing 93 Male: 42
stool sample Female: 51
Stool samples showing 49/93 Male: 23
ova of helminthes Female: 26
Single helminthic ova
detected in 28 samples 28/49
Double helminthes detected in 18 samples 18/49
Triple helminthes detected 3 samples 3/49
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Out of 131 total respondents, stool sample could be
collected from 91 subjects. In about 49 (49/93) stool
samples, parasitic elements (all in the form of Ova) could
be detected with infection rate being 52.7%. There were
21 cases (21/49, i.e. 42.9%) with poly-helminthic (2 or 3
parasites in same host) infection (Table 1).

Table 2 Profile of helminthes detected
(all in the form of ova)

Helminth & Positive Male: Female
Combination Samples ratio (Subject

population)
Ascaris lumbricoides 19 9:10
Trichuris trichiura 7 5:2
Hook worms 1 0:1
Enterobius vermicularis 1 0:1
Ascaris lumbricoides +
Trichuris trichiura 18 9:9
Ascaris lumbricoides +
Hookworm+ Trichiuris
trichiura 2 0:2
Ascaris lumbricoides +
Enterobius vermicularis +
Trichiuris trichiura 1 0:1

Table 2 vividly depicts the profile of parasites detected.
Ascaris lumbricoides emerged as the predominant
helminth i.e. 19 in single detection and 21 as part of poly
helminthiasis cases implying a total 40 detection out of
49 positive samples (Figure 1, 2, 3, 4). Overall prevalence
was 43% (40/93). Similarly Trichuris trichiura  (eggs in
Figure 5, 6) was second with 7 in single parasite detection
cases and 21 in poly-parasitoses cases (total 28 out of 49
cases). Prevalence rate was estimated to be 30% for this
helminth. Few cases of Hook worm (Figure 7) and E
vermicularis were also detected.

Figure 1 Roundworm: Ascaris lumbricoides (multiple
eggs in 40X objective)

Figure 2 Roundworm single egg (40X objective)

Figure 3 Multiple Ascaris egg in same field: Severe
infection (10X objective)

Figure 4 Unfertilized Ascaris lumbricoides egg (40X)
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Table 3 Socioeconomic and other factors
No of
Cases
(Tested) Positive Negative Percentage P-Value

Age
Below 2 yrs 21 5 16 23.8 0.0031
>2 – 5 yrs 72 44 28 61.1
Sex
Male 42 23 19 54.8 0.8351
Female 51 26 25 51
Mother’s
education
Educated
(primary
school
completed
or above) 32 8 24 25.8 0.0002
Un-educated:
(illiterate or
some school) 61 41 20 67.2
Family size
<4 29 13 16 44.8 0.3722
>5 64 36 28 56.3
Excreta
Disposal
Home 15 7 8 46.7 0.7788
Open air/other 78 42 36 53.8
Filtration/
boiling of
Drinking water
Yes 18 4 14 22.2 0.0073
No 75 45 30 60.0

Different socioeconomic and socio-demographic factors
were analyzed for statistical significance with helminthic
infection. Fisher’s exact t-test was utilized and two-tailed
p-value was calculated for checking the significance. Table
3 clearly shows statistically significant relation between
helminthic infection and factors like age group above 2
years, uneducated mother, absence of filtration or boiling
of drinking water, etc. Factors like unhygienic excreta
disposal, large family size, etc., came out to be statistically
non-significant.

An important finding of the study was the presence of
Poly-helminthiasis in quite a number of samples (21/49
i.e. 42.9%).

Figure 5 Trichuris trichiura (whip worm egg) (40X)

Figure 6 Whipworm egg (40X)

Figure 7 Hookworm egg (40X)
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DISCUSSION

This study revealed that 52.7% of the subject population
is infected with intestinal helminths predominantly Asacris
lubricoides and Trichuris trichiura. Given this rate of
prevalence and extreme unhygienic condition of the
dwellers, it could be a potential source of intestinal
helminthiasis in other population as well. This rate is
quite high compared to studies like Awasthi et al 8 with
17.5% from Lucknow, Chhotray et al14 with 25.92% from
few suburban Indian locality and Okyay et al2 with 31.8%.
On the other hand higher rates were observed by Wani
et al9 with 71.5% at Kupwara district of Punjab, Zulkifli et
al15 and Naxsana et al16.

It was found in the study that 30.1% (28/93) were infected
by single helminthic parasite and 22.6% (21/93) were
infected by multiple helminth parasites. Similar finding
was recorded by Wani et al 9, Lindo et al 17and Legesse
et al.18

The results of this study indicate that A. lumbricoides
was the commonest helminth parasite in both male (42.9%
i.e. 18/42) and female (43.1% i.e. 22/51) children, followed
by Trichuris trichiura  31% (13/42) in male and 27.5%
(14/51) in female children. This may be due to the presence
of the source of the infection in the area studied and
frequent faeco-oral spread of infection among children. In
addition, contamination of soil by human faeces
(especially for Ascaris and Trichuris) in combination with
a high degree of overcrowding and a low-income level
increases the susceptibility to helminthiasis. Similar results
were shown by Wani et al9 in Punjab, Al-Nakkas et al. 19

and Lindo et al.17

This study shows a significant rate of infection in above
two years age group, which corroborates well with many
other studies done earlier e.g. Muniz-Junqueira et al 20,
Zulkifli et al 15 etc. Factors like late age of weaning, habit
of eating soil, playing out of household, etc., may be
some explanation. Though stool samples could be collected
more from female (than male), there was no significant
association with sex of the subject and helminthic
infection. This study shows nearly two thirds of the
mothers dwelling in informal urban settlement were
uneducated /illiterate, a fact having a significant bearing
in intestinal helminthiasis. Excreta disposal practices were
found to be predominantly (more than two third cases)
unhygienic and family sizes were largely big (more than
5). Ulukanligil et al found that more than 90% cases
belonged to low socio-economic group and more than

70% of mothers were illiterate.21 Okyay et al studied related
factors of intestinal parasitoses in children of Turkey, and
found that 42.6% children with parasite infection had
illiterate mother.2

All the children included this study had malnutrition of
varying degrees. When we tried to take account of use
of filtered or boiling water for drinking purpose, situation
was very dismal as more than 80% respondents replied
negative. Lack of education and awareness could be the
reason. This phenomenon was significantly associated
with helminthic infection. The data of Zulkifli et al revealed
that parasitic infection is significantly lower in children
using piped water (60%) compared to other sources (76%).
15 Similar findings was noted by different other authors,
e.g., Oberhelman et al; Ulukanligil et al, etc. 22, 21 Though
no statistically significant relation between source of
drinking water and parasitic infection was found by Okyay
et al2

Hookworm detection was very less as was the case with
Enterobius vermicularis. With better sampling (e.g.
perianal swab) and collection technique (avoiding delay)
detection rate could have been enhanced.

Limitation of the study: Low sample size as well absence
of relevant specimen like perianal swabs (for Eneterobius
vermicularis, etc.) were two major limitation of the study.

CONCLUSION

This was a preliminary attempt mainly targeting to identify
the problems and difficulties faced in carrying out such
a study in a more organized and bigger way (e.g. with a
larger sample size in a registered or organized slum area).
Despite all its limitations and hurdles, the study generated
some useful data which can be of help to health officials
in policy developments, interventions such as de-worming
measures and health education.
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