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ABSTRACT
INTRODUCTION: Campylobacter causes more
cases of diarrhoea than Salmonella and pork is
considered as a potential source of Campylobacter
infection after poultry. This study aims to assess
the butchers’ knowledge and hygienic condition of
slaughter slabs and retail pork shops of Chitwan
district, Nepal focusing campylobacteriosis risk
factors.
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MATERIALS AND METHODS: This study was
conducted from September-2012 to December2012.
Three
sets
of
semi-structured
questionnaires were formed each for slaughter
slabs, retail pork shops and pork handlers
focusing on butchers’ knowledge and hygienic
status of pig meat shops. Each of the workers
(n=40) of 10 different pork meat shops were
interviewed.
RESULTS: Sixty-five percent of the pork handlers
were aware about pork borne disease but none of
them had heard about campylobacteriosis. Chilling
practice was adopted only in 16.7% of the
slaughter slabs. None of them had separate dirty
section. Only 30% of the pork handlers wore
apron regularly. None of them wore gloves and
masks and 40% even did not wash hands
regularly before and after pork handling. The
hygienic practices like sanitation of equipments
and regular washing of hands were significantly
associated (p<0.05) with level of education.
CONCLUSIONS: Hygienic condition of pig meat
shops of Chitwan is poor which exposes workers
as well as meat consumers at risk for
campylobacteriosis and other meat borne
diseases. Since education was found to affect
hygienic practices, awareness generation program
focusing pig borne zoonotic diseases seems
necessary together with trainings on hygienic
meat production and selling techniques.
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INTRODUCTION
Campylobacter is the leading cause of zoonotic
enteric infections in developed and developing
countries.1 It causes more cases of diarrhoea than
Salmonella spp.2
Sometimes, extraintestinal
manifestation such as Guillain-Barr´e syndrome
(GBS), an acute post-infectious ascending paralysis
that can affect peripheral and cranial nerves
(particularly facial nerve), occurs requiring artificial
ventilation in severe cases.3 GBS may be the most
common cause of acute flaccid paralysis after polio.1
Although the poultry industry is principally
responsible for human campylobacteriosis, the pork
industry has equally been identified as a potential
source of human infection.4 Pork meat, water,
slaughterhouse equipments and intestinal content
are considered as risk factors of Campylobacter
contamination in pork slaughter slabs.5,6,7,8 Pork
handlers are frequently exposed to these risk
factors during their work.
Data on human campylobacteriosis is sparse in
Nepal. In a cohort study carried out in 1999, the
annual attack rate of Campylobacter spp. was found
to be 10% in 77 expatriate adults who had lived in
Nepal for less than 2 years.9 Till date, only few
studies have been done in Nepal focusing on
hygienic status of slaughter slabs. One of such
studies was carried out by Joshi in Kathmandu
valley in 1991 reporting poor hygienic condition of
slaughter slabs but the study did not focus on
campylobacteriosis risk factors.10 In this context,
this study is carried out to assess the butcher’s
knowledge and hygienic status of slaughter slabs
and retail pork shops of Chitwan district focusing on
campylobacteriosis risk factors so as to determine
weak points and at the same time, find out
possibilities for the future betterment.

contamination of carcass with intestinal content; the
second was for retail shops that focused on i)
condition of water, ii) sanitization of equipments
and iii) condition of meat shop while the third was
for pork handlers focusing on knowledge
assessment and safety measures adopted by pork
handlers. Each of these questionnaires was pretested upon 12 pork handlers. All of the pig
slaughter slabs and retail pork shops were visited
and each of the workers of these places was
interviewed. Data entry, arrangement and analysis
were done by using program Microsoft Excel 2007
and SPSS version 19. The association between
different risk factors was analyzed by using Fisher’s
exact test at 5% level of significance.
RESULTS
Assessment of knowledge
Out of 40 individuals interviewed, 24 were butchers
working in 5 different slaughter slabs and 16 were
workers of retail pig meat shop. This study revealed
that 65% (26/ 40) of the respondents were aware
about pork borne disease but none of them had
heard about campylobacteriosis. Furthermore, 25%
(10/40) of them were illiterate, 50% (20/40) had
primary level education, 15% (6/40) had secondary
level education and 10% (4/40) had got college
level education. Among those who had got college
level education, 75% used to clean the slaughtering
equipments daily. The habit of sanitation of
slaughtering equipments as practiced by workers is
shown in percentage comparing with their
education level in graph (Figure).

MATERIALS AND METHODS
This cross-sectional study was conducted from
September, 2012 to December, 2012 in Chitwan
district. There were 10 different pig meat shops (5
slaughter slabs and 5 retail pork shops) in Chitwan
district situated at Lions chowk, Lila chowk,
Bharatpur, Tandi, Parsa and Sauraha. All of these
were selected for the study.
Three sets of semi-structured comprehensive
questionnaires were developed each for slaughter
slab, retailers and pork handlers. The first set was
for slaughter slabs that focused on i) condition of
water, ii) sanitization of equipments, iii)
slaughterhouse practices and condition and iv)
4444

Figure. Sanitation of equipment used in slaughter slabs
and retail pork shop

Assessment of hygienic condition of pork meat
shops and safety measures adopted
Out of 10 pig meat shops (5 slaughter slabs and 5
retail shops), 60% (6/10) used tube well as a source
of water and 40% (4/10) used tap water. None of
them used water purifier to purify water to be used
44
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Table 1. Hygienic condition of pork meat shops and safety measures adopted by pork handlers
Parameters
Butchers response about contamination of carcass with intestinal content during slaughter
(n=24)
Butchers response about use of anal plugs during slaughtering (n=24)
Nuisance of flies in pig meat shops (n=10)
Slaughter slabs having provision of separate dirty section (n=5)
Slaughter house practicing chilling of carcass immediately after slaughter (n=5)
Workers wearing gloves and masks (n=40)
Workers wearing apron daily (n=40)

Response
Yes, n (%)
No, n (%)
16 (67)
8 (33)
0 (0)
8 (80)
0 (0)
1 (16.7)
0 (0)
12 (30)

24 (100)
2 (20)
5 (100)
4 (83.3)
40 (100)
28 (70)

Workers washing hands regularly before and after pork handling (n=40)

24 (60)

16 (40)

Workers washing hands regularly with soap and water (n=24)

20 (83)

4 (17)

Table 2. Association of educational level with other parameters
Particulars
Frequency of sanitization
of equipments
Frequency of washing hands
Frequency of wearing apron

Daily
Not daily
Daily
Not daily
Daily
Not daily

Level of education
Illiterate
Literate
1
14
9
16
2
22
8
8
3
9
7
21

*p-value
0.04
0.005
0.65

*Fisher’s exact test

in slaughtering process. We tried to find out the
reason why they didn’t use water purifiers and got
to know that much of the butchers 79% (19/24)
were ignorant of such things while some 21%
(5/24) were having no such practice due to money
factor because they thought water purifiers are
expensive.
In all the slaughter slabs, slaughtering was done on
the rough concrete ground with butchers wearing
slippers that frequently contaminated the
slaughtering area. Nuisance of flies were found in
80% (8/10) of the pig meat shops. None of the
slaughter slabs had separate dirty section. Only
16.7% (1/5) of the slaughter slabs adopted chilling
practice immediately after slaughter. About 67%
(16/24) of butchers agreed that contamination of
intestinal content with carcass occurs often during
slaughtering but none of the butchers used anal plug
during slaughter.
Only 30% (12/40) of the pork handlers wore apron
regularly. None of them wore gloves and masks.
Furthermore, 60% (24/40) of the pork handlers
wash hands regularly before and after pork
handling while 40% (16/40) do not wash hands
regularly. Out of these 24 pork handlers who wash
hands regularly, 83% (20/24) use soap and water
while washing hands whereas 17% (4/24) do not
44

use soap during washing hands (Table 1).
Association of level of education with safety
measures adopted and sanitary practice
Level of education was significantly associated with
frequency of sanitization of equipments (p<0.05)
and washing of hands (p<0.05) but, no significant
difference was found (p>0.05) in apron wearing
frequencies between literate and illiterate pork
handlers (Table 2).
70
DISCUSSION
This study showed that majority of pork handlers
were either illiterate or having low level of
education. They were unaware of zoonotic diseases
like campylobacteriosis. In a study carried out in
Ghana in 2011, Adzitey et. al. reported that 64% of
the butchers did not have formal education and,
none of them had secondary and college level
education.11 This is similar to the findings of our
study. The hygienic condition of slaughter slabs and
retail pork shops was found to be poor in Chitwan
district. In one previous study carried out in
Kathmandu valley in 1991, similar poor hygienic
condition of slaughter slabs were found.10
Moreover, slaughtering was done under unsanitary
condition over the rough concrete floor. In another
44
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study carried out in Tanzania in 2010, Mdegela et.
al. reported similar condition of slaughtering
process where pig slaughter, dressing and meat
handling were done on the ground under unsanitary
condition.12
Water used in sanitation of slaughterhouse and
meat shops is potential source of Campylobacter
contamination as it allows for cross contamination
of carcasses.6 In a study conducted by Bhattarai in
2011, campylobacters were found in 10% of water
samples taken from different slaughter slabs of
Rupandehi district.13 This shows that water from
slaughter slabs of Nepal contains sufficient amount
of campylobacters to cross contaminate the carcass
during slaughtering. Since none of the butchers
under this study used water purifier, the chance of
cross contamination is high.
Slaughterhouse equipments are also potential
source of cross contamination of Campylobacter.7
Cleaning the equipments like knives before and
after use significantly decreases the contamination
rate of Campylobacters.14 However, the frequency of
sanitization of slaughtering equipment was lower in
study area which indicates higher risk of
contamination. The frequency of sanitation of
slaughtering equipments was increased with the
education level of the workers. The anal plug
method during slaughter would decrease the chance
of contamination of carcass with intestinal content
thereby reducing Campylobacter contamination
rate.5,14 However, none of the butchers were using
such practices.
Only 30% of the pork handlers used to wear apron
daily. None of them wore gloves and masks which
showed that they were unaware about adequate
safety measures needed to be adopted to prevent
them from campylobacteriosis and other diseases.
None
of
them
having
heard
about
campylobacteriosis and very few knowing about
zoonotic diseases also supports this. The level of
education of pork handlers was significantly
associated with frequency of sanitizing slaughtering
equipments and frequency of washing hands before
and after pork handling (p<0.05). This finding has
raised the key issue of illiteracy. If more educated
people start these industries then there is likeliness
of adoption of safety measures and hygienic
practices. Besides this, strengthening of knowledge
level of current workers about hygienic meat
production and awareness generation on safety
measures
against
zoonotic
diseases
like
5555555555

campylobacteriosis is also necessary and can
improve the present scenario.
CONCLUSION
Poor hygienic condition was found in slaughter
slabs and retail pork shops of Chitwan district.
Considering the inability of government to
implement Meat Inspection and Slaughter House Act
(1999), these findings can be taken as the
representative of other meat shops of the country as
well. The workers at slaughter houses and retail
meat shops as well as the consumers are equally at
high
risk
of
zoonotic
diseases
like
campylobacteriosis and other owing to the present
scenario. Since education and awareness can be
effective in improving the behavior and practices at
slaughter houses and retail meat shops, awareness
generation programs focusing campylobacteriosis
and other zoonotic diseases are recommended.
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