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Food borne diseases pose an important public health problem in developed and developing
countries. The spread of food borne diseases via food handlers is a common and persistent
problem worldwide. In developed countries, up to 30% of the population suffers from food
borne diseases each year, whereas in developing countries up to 2 million deaths are
estimated per year (WHO, Geneva 2007). Objectives of the study are to know the
prevalence intestinal parasites and rate of hand washing practices among the food handlers.
This study was conducted in all food handlers of Gauhati Medical College and Hospital for
a period of one year from June 2013 to May 2014. Stool samples were collected and
processed for detection of parasites by macroscopic, direct microscopy, microscopy after
formol – ether concentration methods and for enteric pathogens samples were processed in
MacConkey agar, DCA, XLD agar, Selenite F broth and identified by standard methods as
per CLSI guideline. Total 116 food handlers were studied, out of which 18 (15.52%) cases
were found positive for parasites only while no cases were found positive for enteric
bacterial pathogens. Protozoa were the most common isolates [10 (8.62%)] of which
Entamoeba histolytica [7 (38.88%)] accounted for highest percentage of cases followed by
Giardia [3(16.67%)]. Among the Helminths [8 (6.03%)], Ascaris lumbricoides [4 (22.2%)]
was the most common finding followed by hookworm [3(16.67%)] and Trichuris trichura
[1 (5.56%)]. Hand washing practice after toilet with soap and water was found to be 100%.
Hand washing practice after touching dirty materials or different body parts was found to
be 75%. From our study as we found that the food handlers might be a source of
transmission of pathogens to consumers, so we should give stress on maintaining good
personal hygiene specially hand hygiene and hygienic food handling practices for
preventing of transmission of pathogens from food handlers to consumers. Hence, we can
conclude that the screening of food handlers and training for hand hygiene practices has to
be imposed in every health care set up regularly.

Introduction
Food borne diseases are a public health
problem in developed and developing

countries. The spread of food borne diseases
via food handlers is a common and persistent
problem worldwide. The World health
organization (WHO) estimated that in
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developed countries, up to 30% of the
population suffer from food borne diseases
each year, whereas in developing countries up
to 2 million deaths are estimated per year
(WHO, Geneva 2007).
Food handler is any person who handles food,
regardless whether he or she actually prepares
or serves it. They are the most important
sources for the transfer of microorganisms to
the food from their skin, nose, and bowel and
also from the contaminated food prepared and
served by them (Mohan V et al.,). Food
handlers with poor personal hygiene could be
potential source of infections of many
intestinal helminthes, protozoa and enteropathogenic bacteria. Transmission of intestinal
parasites and entero-pathogenic bacteria
occurs directly or indirectly through food,
water, nails, and fingers etc. indicating the
importance of fecal-oral human-to-human
transmission (Saeed et al., Andargie et al.,
Mohan et al.,).
Good hygiene, both personal and in food
handling practices, is the basis for preventing
the transmission of pathogens from food
handling personnel to consumer ((Murat et
al.,). An estimated 76 million food borne
illnesses occur annually in the United States.
These food-borne illnesses resulting an
estimated 3,25,000 hospitalizations and 5000
deaths every year in the United States. The
cost of the most common food borne illnesses
in the United States is estimated at $6.5–$34.9
billion annually (Mead PS et al., 1999). In the
past few decades, the epidemiology of food
borne diseases has changed with several
emerging and reemerging pathogens. Some of
them may pose a low risk to most individuals,
but may be life-threatening to others (Zain
MM et al., 2002).
Intestinal parasites and protozoal
are among the most common
worldwide. It is estimated that
billion people are affected, and

infections
infections
some 3.5
that 450

million are ill as a result of these infections,
the majority being children (WHO, Geneva
1998).
The prevalence of the intestinal parasitic
infections varies from one region to another
and it also depends largely on the diagnostic
methods which are employed and the number
of stool examinations which are done. In
India, malnutrition, unhygienic conditions,
improper disposal of sewage and the nonavailability of potable water supplies in the
rural and the urban areas are responsible for
the high rate of intestinal parasitic infections
(Mayta H et al.,). The Centre for Disease
Control and Prevention (CDC) have stated that
poor personal hygiene is the third most
commonly reported food preparation practice
contributing to food-borne diseases (Lillquist
DR et al.,). Parasitic infections in food
handlers may pose a real threat to those who
are more susceptible to infection like
hospitalized patients especially those who
suffered from immune deficient conditions
(Robinson et al.,). Persons with asymptomatic
infections and carriers pose a greater danger to
the public because the worker keeps on
working unmindful of the infection he is
transmitting.
The main and objectives of this study for
considering the role of food handlers in
transmitting food borne disease, the present
study has been taken with the following aims
and objectives:
To see the presence of intestinal parasite
among the food handlers
To know the prevalence of entero-pathogenic
bacteria among the food handlers working in
various food establishments of Gauhati
Medical College & Hospital.
To know the rate of hand washing practices
among the food handlers
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Materials and Methods

Sample collection

A Hospital based cross sectional study was
conducted among all food handlers working in
various kitchens in the premises of Gauhati
Medical College and hospital, Guwahati, for a
period of one year from June 2013 to May
2014.

A sterile wide bore container and plastic
spoon was given to the participants for
collection of fresh stool samples. The
participants were advised to collect a spoonful
of stool specimen that has been passed into a
clean bedpan or on a piece of toilet tissue or
old newspaper and to transfer it to the
container with the spoon provided and close
the lid. It was strictly instructed to avoid
mixing the specimen with dirt, water or urine
(Mackie and McCartney).

Place of study
The study was carried out in the department of
Microbiology, Gauhati medical college and
hospital (GMCH), Guwahati.
Ethical clearance
The study proposed with relevant documents
was submitted to the Institutional Ethics
Committee (IEC), GMCH for review and
approval. The study commenced with the
ethical approval and clearance certificate was
obtained from the IEC, GMCH.
Sample size
A total of 116 food handlers were enrolled and
studied for the presence of enteric bacterial
and parasitic pathogens. Information on age,
sex, education level, hand washing practice
etc. of each food handlers was collected in a
preformed questionnaire (Zain et al., Khurana
et al.,).
Inclusion criteria
Food handlers who did not take treatment for
any intestinal ailment prior to 3months were
included in the study.

The container with the specimen was labeled
with the participants’ name, serial number and
the time of passing of stool. Participants were
advised not to take barium sulphate, bismuth,
mineral oil, anti-diarrhoeal agents and some
antibiotics such as tetracycline during the 10
days before the collection of stool specimens.
For protozoa and helminths, at least 2 stool
samples were collected since many parasites
do not appear in faecal specimens consistently
on daily basis.
The stool samples were processed and
examined within 2 hours of collection to limit
contamination and bacterial overgrowth. For
isolation of enteric pathogenic bacteria
(Salmonella, Shigella), the specimen should
be examined and cultured as soon as it is
delivered to the laboratory. If this is not
possible, the specimen should be stored at 4ͦC
(Parija SC).
Sample processing: (WHO, Geneva 2003)
Each stools specimen was examined for
parasites by the following techniques

Exclusion criteria
Those food handlers who could not be
contacted during the study period were
excluded from the study.

1. Macroscopic examination for consistency,
colour, odour, pH and parasitic elements.
2. Direct Microscopic examination by:
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a) Saline wet mount.
b) Iodine wet mount.
c) Modified acid fast staining.

Results and Discussion

3. Microscopic Examination after Formolether concentration.
For isolation of enteric
(Salmonella and Shigella)

pathogens

The stool sample were first cultured on plates
of one or more kinds of selective media, both
directly and after preliminary culture in a
liquid enrichment medium, the plates were
observed for the presence of Salmonella or
Shigella like colonies.
Culture media used
MacConkey Agar (Mackie and MacCartney
pg.108)
Deoxycholate Citrate Agar (Agar Medium J)
Xylose Lysine Deoxycholate Agar (XLD
Agar)
Selenite F broth (Mackie and MacCartney)
A well separated colony was picked to obtain
a pure culture and the pure culture was
identified first by a selection of biochemical
tests and finally by agglutination tests with
specific antisera from Denka and Seiken,
Japan.
Classification of socioeconomic status
The participants taken up for study were
divided into 5 socioeconomic groups as per
Kuppuswamy classification based on their
educational qualifications, profession and
monthly income.
(Park’s textbook of preventive and social
medicine 22nd edition).

Of the 116 cases enrolled in our study, 105
were
male
and
11
were
female
(male:female=9.55:1). The majority of cases
belong to 20-29 year age group (51.72%)
followed by 30-39 year age group (20.69%)
[Table 1]. 67 (57.76%) of the cases belong to
Upper Lower (UL) class of socio-economic
strata as per Kuppuswamy socio-economic
scale followed by Lower Middle (LM) [41
(35.34%)] and Upper Middle (UM) [8
(6.90%)]. [Table 2]
Of the total cases, 18 (15.52%) cases were
found to be positive for enteric pathogens. Of
these 18 cases, all were parasitic pathogens
and no enteric bacterial pathogen was isolated.
Moreover, of these 18 cases, the most
common etiologic agent was observed to be
Entamobea histolytica [7 (38.88%)] followed
by Ascarias lumbricoides [4 (22.22%)],
Giardia spp [3 (16.67%)], Hookworm [3
(16.67%)] and Trichuris trichiura [1 (5.56%)]
[Figure 1]. Of the positive cases, the
commonest age group involved was the 20-29
year age group [9 (50%)] followed by the 4049 year age group [5 (27.78%)] [Table 3]. 14
(77.78%) of the positive cases belonged to the
UL socio-economic strata while 4 (22.22%)
belonged to the LM socio-economic strata
[Figure 2].
We also studied the hand hygiene practices of
the food handlers enrolled in our study and it
was observed that all the 116 cases washed
their hands with soap and water after using
toilet but 29 (25%) cases did not comply with
hand washing practices after touching dirty
materials or different body parts. Moreover, of
the positive cases (18), there was 100%
compliance with hand hygiene after toilet
usage but 3 (16.67%) cases were found to be
non-compliant with hand hygiene after
touching dirty materials or different body parts
[Table 4].

4027

Int.J.Curr.Microbiol.App.Sci (2018) 7(7): 4024-4034

4028

Int.J.Curr.Microbiol.App.Sci (2018) 7(7): 4024-4034

Table 3: Age distribution of all positive cases

Table.4 Hand washing practices among the food handlers of positive samples
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Figure.1 Etiological distribution of positive cases

Figure.2 Socio economic status of positive cases
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Food handlers play an important role in the
dissemination and transmission of entero
pathogenic
microorganisms,
including
intestinal parasites. Asymptomatic individuals
who work as food handlers may become
potential sources of contamination and
dissemination of several enteric pathogens. A
number of outbreaks of viral and bacterial
infections have already been shown to have
been initiated by infected food handlers
(Shinkawa et al., 2008, Stein-Zamir et al.,
2008). Although such clear outbreaks have
not been seen for intestinal parasitic
infections, food handlers are still considered
an important source of entero-parasitic
infections. Their infection status continues to
be monitored in many countries (Khurana et
al., 2008, Abu-Madia et al., 2008, Beaty et
al., 2009).

(30.62%). But in contrast, in a study by
Chitnis (1982) there was no any female food
handler.

In this study, the majority [60 (51.72%)] of
food handlers were seen in the age group of
20–29 years. In a similar study by Mudey et
al., (2009), it was found that 81 (50.62%)
food handlers were below 30 years of age,
Deshpande et al., (2013) found 31 (45.33%)
of respondents were below 30 years of age,
Udgiri et al., (2007) in their study conducted
in Bijapur, Karnataka, it was observed that,
73.2% of food handlers were between 20-29
year age group, Mohan et al., (2001) found
that 98 (71.96%) of food handlers were below
30 years of age, in a study by Chitnis (1982)
on food handlers, found that 73.87% food
handlers were below 30 years of age.

In our present study it was found that 100% of
the food handlers were practicing hand
washing after toilet, 87 (75%) were practicing
hand washing and 29 (25%) were not
practicing hand washing after touching dirty
materials or different body parts. Similar
studies include, Mukhopadhyay et al.,
observed that 50.8% food handlers never
washed their hands after touching body parts
and handling money and 18.5% never washed
hands in between handling raw and cooked
food. However hand washing after going to
toilet (95.5%) and before preparing food
(79.1%) was reported to be quite high.
Andargie et al., observed 89% of food
handlers practiced hand washing and 11% of
the food-handlers did not practice handwashing after visiting toilet.

In our study majority of food handlers were
male [105 (90.52%)] and only 11 (9.48%)
were female with an overall male to female
ratio of 9.55:1. Similar studies where male
predominance is seen include Mohan et al.,
(2001) who found in their study, majority 206
(96.26%) of food handlers were males and
only 03.74% were females. Mudey et al.,
(2009) also found majority of food handlers
were males 111 (69.38%) and female 49

In our study most of the food handlers
belonged to the (UL) upper lower socioeconomic class [67 (57.76%)] followed by
(LM) lower middle class [41 (35.34%)] and
(UM) upper middle class [8 (6.90%)] but no
food handlers were from upper class. On
application of Chi square test, it was observed
that there was a strong correlation between
the socio-economic status of the foodhandler
and the detection of enteric pathogen [p
value= 0.00017]. Similar study conducted by
Takalkar et al., (2005) found that majority of
food handlers were belonged to upper lower
class [35 (42.2%)] and only 5 (6%) belonged
to upper middle class.

In this present study, a total of 116 stool
samples of food handlers were examined, out
of which 18 stool samples were found to be
positive for intestinal parasitic infestation and
remaining 98 stool sample were found to be
negative for parasitic infestation. The
incidence of parasitic infestation in this study
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was found to be 15.52% i.e. in 18 out of 116
stool samples. Similar studies includes,
Chitnis (1982) found 44.53% parasitic
infestation, Khurana et al., (2001-2006) found
1.3% - 7%, Mohan et al., (2001) found 14%,
Gashaw et al., (2003) found 29.1%, Mohan
U. et al., (2006) found 12.9%, Udgiri R. S. et
al., (2007) found 9.77%, Ghosh et al., (2007)
found 29.33%, Kusolsuk T. et al., (20072008) found 10.3%, Zaglool et al., (2009)
found 23%, Ifeadike et al., (2012) found
38.1% and Ramakrishnaiah et al., (2014)
found 41% parasitic infestation. With
reference to other studies mentioned above it
is seen that our study is well within the range
of parasitic infestation which varies from 1.3
% to 44.53%.
We found that 18 (15.52%) food handlers
were suffering from parasitic infestation and
among them, Entamoeba histolytica [7
(38.88%)] was found to be the commonest
followed by Ascaris lumbricoides [4
(22.22%)], Giardia and hookworm [3
(16.67%)] each and Trichuris trichuira [1
(5.56%)]. Studies showing similar parasitic
infestations include, Mohan et al., (2001)
found maximum with Entamoeba histolytica
[12 (42.80%)], followed by Ascaris
lumbricoides [8 (28.60%)] and Giardia
lamblia [5 (17.80%)]. Mohan et al., (2006)
found highest with Entamoeba histolytica 12
(42.81%), followed by 8 (28.6%) of Ascaris
lumbricoides and 5 (17.8%) of Giardia
lamblia infestation. In other studies where
Ascaris lumbricoides was found to
commonest includes Udgiri et al., (2007),
Ghosh et al., who found 40.90% and 37.37%
Ascaris lumbricoides respectively.
In our study no enteric bacterial pathogens
could be detected. There were other similar
studies where enteric bacterial pathogens like
Salmonella or Shigella could not be detected.
Sande et al., in their study could not isolate
entero-pathogenic bacteria from stool culture.

No entero pathogenic bacteria were isolated
in a study conducted by Kusolsuk et al., In a
study conducted by Mohan et al., only one
person (0.47%) was found to have S. typhi in
the stool sample. Khurana et al., did a study
on food handlers from 2001-2006 and found
that the rate of Shigella infection was 2%
during the study period.
It is concluded, in this study, the incidence of
intestinal parasites infection in food handlers
was found to be 15.52%. No entero–
pathogenic bacteria were isolated from the
stool samples. Hand washing practice after
touching dirty materials or different body
parts was low (87%) as compared to 100%
hand washing practice after toilet. From our
study as we found that the food handlers
might be a source of transmission of
pathogens to consumers, so we should give
stress on maintaining good personal hygiene
specially hand hygiene and hygienic food
handling practices for preventing of
transmission of pathogens from food handlers
to consumers. From our study, we can
concluded that the screening of food handlers
and training for hand hygiene practices has to
be give in every health care set up twice a
year.
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