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ABSTRACT

Introduction: Beef handling from slaughter to butchery if not compliant with standard operating requirements
may lead to contamination by spoilage and pathogenic microorganisms originating from equipment, surfaces,
personnel, water and environment. This mostly depends on level of hygiene. Beef handlers have limited public
health education on safe handling, poor meat handling facilities and low enforcement of hygiene rules along the
value chain. Sanitation standard operating procedures (SSOPs) in cleaning of equipment/tools and facilities for
handling beef were not adhered to from slaughter houses through to butcheries.

Objective: The study was conducted to assess whether the post-harvest beef handling practices and actors involved
follow set standards in the beef value chain.

Method: A cross sectional survey covering 601 actors (abattoirs =105, transporters =141 and butcheries =355) in
the beef value chain including slaughter house operators, beef transporters and butchers (at beef selling points)
was undertaken. Data was collected from June 2017 to January 2018 using a face to face questionnaire as well as
observation of handling practices among the various actors in the districts of Mbarara, Kampala and Mbale. Data
was analyzed using statistical Package for Social Science (SPSS) version 20.

Results: Most (96.6%) of abattoirs (slaughter houses) were not built to standard specification requirements for
example they lacked side facilities like cold rooms, room for offal processing and waste disposal sites. In slaughter
slabs, the water used is not treated though about 87.6% of workers at the abattoirs wear gumboots and only 34.3%
wear protective clothing. The tools like knives, machete and axes are commonly shared among actors. Cleaning of
the surfaces of slaughter slabs/houses is mainly done with water only (60%) compared to use of both water and soap
(40%). Transportation is mainly by motorcycles (54.6%). At the butchery, only 22.2% of workers wear protective
clothing but 87.6% of them wear gumboots. Meat transfer from the carrier to the butchery is by personnel using bare
hands or on shoulders. Some places called butcheries are under tree branches where the meat is hanging airborne.

Conclusion: The handling practices among different actors after slaughter (post-harvest) were below the required
hygienic standards set by Uganda National Bureau of Standards (UNBS) at slaughter houses, butcheries, and beef
transporters..
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Abbreviation: SSOPs: Sanitation Standard Operating Procedures; SPSS: Statistical Package for Social Science;
UNBS: Uganda National Bureau of Standards; FAO: The Food and Agriculture Organization of the United Nations;
WHO: World Health Organisation; FSIS: Food Safety and Inspection Service

INTRODUCTION adequate facilities and equipment for cooling, chilling and/or

freezing of meat should be available [1,2]. Meat is an excellent source
Standards for handling beef require that it is sold in suitable  of dietary protein than plant foods (except soy bean products) [3,4]
temperature, humidity and other environmental controls hence  and so important for inclusion in human diet. However, meat is a
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perishable food and a health risk if handled improperly [5,6] and so
vulnerable to survival and growth of pathogens and spoilage micro-
organisms [7,8] when exposed to unhygienic conditions. Beef has
an inherent food safety risk and require caution when handling [9]
in order to prevent food borne pathogens. In Uganda, roadside
and market stall butcheries which lack cooling facilities and are
associated with unhygienic handling of meat account for 75%
to 80% off all retailed meat [10]. Post-harvest handling practices
of beef begins at the slaughter house/abattoir (immediately after
stunning the animal) and thereafter during transporting and then
trading (selling the beef) to consumers. Beef handling in Uganda is
underdeveloped with obsolete food laws and there is currently no
institution or authority that is solely responsible for the Food safety
in the country [11]. As a result, there is failure to develop trade
partnerships with countries which have a developed food safety
system. Beef handlers have limited public health education on safe
handling, poor meat handling facilities and poor enforcement of
hygiene rules in the meat sector [5] are the root causes food borne
diseases.

Cross contamination occurs during storage under inappropriate
conditions and also through use of contaminated tools or equipment
[12]. Poor handling practices have been identified as contributing
factors of food-borne disease outbreaks [13-15]. FAO code of
hygiene practice for meat recommends that safety and suitability of
meat should be ensured after handling at slaughter, transport and
butchery [1]. However, foods become highly contaminated with
pathogenic microorganisms and this is an indication of deplorable
state of food handlers [16-18]. There is lack of detailed information
on the handling practices of beef in these butcheries and other
actors in the beef value chain in Uganda. The beef handling
practices in Uganda are awful and they hinder governments’ efforts
to regulate the sector based on the set standards hence unable to
control food contamination and save public health. Therefore, this
study was undertaken to collect information on the current trends
in the handling practices of beef at slaughter, transport and trade
in Uganda.

MATERIALS AND METHODS

A cross sectional survey was conducted among the slaughter
operators, transporters and meat traders (butchers) in the districts
of Mbarara, Kampala and Mbale (Figure 1). A total of 602
respondents (abattoirs=105, transporters=141 and butcheries=355)
were interviewed using a questionnaire and a check list was used
to record observations among the different actors. The data was
collected from June 2017 to January 2018 and analyzed using
statistical Package for Social Science version 20 (IBM Corp.
Armonk, NY: Released 2011).

RESULTS

The highest percentage of the slaughter operators were in the age
bracket of 18-29 years while beef traders and transporters were
between 29-39 years of age. The actors in the post-harvest beef
value chain are predominately men with a few women. Most of the
beef handlers had attained basic education for example slaughter
operators and transporters had primary education (48.6% and
57.4% respectively) while many of meat traders had acquired
secondary level education (Table 1).

In this study, post-harvest handling practices begin immediately
after stunning. Stunning renders the animal immobile or
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Figure 1: A map showing the location of study districts in Uganda.

unconscious and this is done immediately prior to slaughtering
them for food. After stunning, different actors were involved in
the follow up processes of slaughter operations including bleeders,
flayers, eviscerators, and carcass dressers. The beef is later inspected
and finally stamped if it meets the standard requirements (Figure 2)
or condemned. Following stamping, the carcass is then carried by
the waiting transporters outside the slaughterhouse who deliver it
to the different retail outlets (butchery) using motorcycles, bicycles
and wheel barrow and shoulder to shoulder logs.

As a safety and sanitation measure in slaughter houses and slabs, it
is a requirement that the different personnel should wash hands,
put on protective clothing, wear gumboots, clean tools and wash
the slaughter house after slaughter. There should be no sharing of
tools among these slaughter operators. Results of this study show
high compliance in wearing gumboots (87.6%) but sharing of tools
was common (60%) in all the districts of the study and this could
be a possible area of cross contamination of beef (Figure 3). It
should be noted that sharing of tools (knives and machete) among
the different butchers is a possible source of contamination and in
this study, 60% of respondents shared tools at slaughter houses.
The slaughter houses in Kampala district had 100% compliance to
ante-mortem inspection. In Mbarara and Mbale, only 25% adhered
to ante-mortem inspection. Furthermore, it was found out that it is
only licensed slaughter houses which were practicing ante-mortem
inspection while at slaughter slabs this was a rare practice. It was
observed that there was no veterinary inspector at slaughter slabs
and the personnel in charge possessed inspection stamp illegally.

The unhygienic handling of beef (Figure 4) could lead to beef
contamination and hence accelerate deterioration of beef spoilage.
In all the districts of the study, cleaning of the surfaces of slaughter
slabs/houses are mainly done with water only (60%) compared to
use of both water and soap (40%). All the respondents interviewed
in the study clean the slaughter tools/equipment employing
different modes namely; use of cold water only (50%), wash with
cold water and soap (27%), wash with hot water and soap (17%)
and used sand (6%).

From the slaughter houses to the butchery, 54% of the carcass
(beef) is transported by motorcycles followed by bicycles (25%)
and 1% used wheel barrows (Figures 5 and 6). The motorcycles are
loaded with wooden boxes where beef is placed and then covered
during transportation (Figure 6).

The results from interviews and observation of transporters
showed that the commonly used container to carry beef is sack/
polythene (27.1%) followed by open wooden containers (21.4%),
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Table 1: The different demographic characteristics of the respondents interviewed.

Variables Variable Slaughter operators Butchers/meat traders Transporters
1828 37.1 37.2 36.2
2939 32.4 38.9 42.6
Age (years) 40-50 19.0 20.8 17.7
51-61 6.7 2.8 2.8
62+ 4.8 0.3 0.7
No formal education 6.7 1.4 7.1
Primary 48.6 43.4 574
Education Secondary 33.3 46.2 26.2
Tertiary/Vocational 6.7 4.5 5.7
Graduate 4.8 4.5 35
Male 98.1 99.2 96.5
Sex
Female 1.9 0.8 3.5
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Figure 3: Sanitation and safety measures employed at the slaughter
houses.

Figure 4: Operators of slaughter house carrying beef from slaughter
house/abattoir (unhygienic practice)
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Figure 6: The different modes of beef transport from the slaughter to
butchery.

Figure 7: Display of beef for sale at a kiosk and under tree.

closed wooden container (20%) and others include open plastic
container, car cabin and wheel barrow carriers.

On arrival at the butchery, beef is off loaded manually (Figure 7)
to retail shops (butchery) or hanged on tree branches in the open.
Ninety six percent of these retails have no cold chain system for
preservation. SSOPs require that meat is transported in clean
containers and storage of meat should be at low temperatures to
prevent meat quality deterioration. All butcheries in the study area
displayed beef by hanging and on tables (Figure 7) for marketing
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Figure 8: Sanitation and safety measures employed at the butchery.

purposes and for those butcheries located near the road side, the
beef is exposed to dust raised from vehicles.

Results on safety and sanitation measures in the butchery showed
that washing hands was commonly done after visiting the toilet
(97.9%) compared to washing hands before serving beef (0.33%).
Washing of hands was mainly done with cold water and soap (82.6%)
but there were instances of cleaning hands with a cloth (1.4%). At
the butchery, 34% of workers wore protective clothing. Majority
(93.5%) of meat handlers doubled as cashiers and this means that
they handled money and meat concurrently (Figure 8). Chi-square
test also showed no significant difference in the safety handling and
sanitation measures at the butchery (protective clothing, washing
hands before handling beef and wash hands after holding money)
with the butcher’s age (x?=9.329, df=8, p-value=0.315). This means
that age of actors at butchery did not have any relationship with
the meat handling practices at butchery level. Chi-square results
between education levels and the different handling practices at
the butchery showed no significant difference (x*=11.615, df=8,
pvalue=0.1692). Education levels of actors at butchery level were
not related with wearing protective clothing, washing hands before
handling meat and washing hands after holding money (x*=11.615,
df=8, pvalue=0.1692). Chi-square results between training meat
handling and the different handling practices at the butchery
showed no significant difference (x*=0.605, df=2, p-Value=0.739).
The results signify that the training received on meat handling did
not have any direct relationship with the wearing of protecting
clothing, washing hands before holding meat and washing hands
after holding money.

DISCUSSION

The study showed that the majority of food handlers were in
a young age group but the under age (below 18 years) were not
encountered meaning there is no child labour unlike in the studies
where some of food handlers working at the food establishment
were under age [19,20]. The majority of actors were men and these
findings are similar to a study in Sudan where food trade is majorly
a job for men [21] contrary to the studies where females dominate
food handling [22]. Most of the slaughter operators, transporters
and meat traders had attained basic education and this means
that they could understand food safety requirements. This result is
similar to a study in Malaysia where majority of food handlers had
primary and secondary level education [23-25].

Slaughter slabs possessed inspection stamp illegally. This means
that there is limited monitoring of Sanitation Standard Operating
Procedures (SSOPs) that ensure that tools or equipment are clean
and sanitized prior to start of operations and appropriate hygiene is
maintained during operations[1]. Majority of the meatis transported

J Nutr Weight Loss, Vol. 4 Iss. 1 No: 116

OPEN @ ACCESS Freely available online

by motorcycles unlike a study in Kenya where the majority used
closed vehicles to transport meat from the slaughterhouse to the
butchery followed by motorbikes and then animal (donkey) [26].
Majority of actors transported meat in sacks/polythene bags and
though the requirements for meat transportation stipulate that
vessels/containers shall be made of impervious materials that are
noncorrosive, easy to clean, disinfect and maintain [27], and so
most of the containers used do not conform to this. The containers
or vehicles used were not refrigerated and this could be because the
distance covered during transportation was less than 5 km (below
the minimum distance requiring refrigeration of meat during
transportation) and the findings are related Chepkemoi et al. [26].

Uganda’s beef is transported in un-recommended manner and
sold from inappropriate structures due to lack of enforcement of
regulations for operating slaughter houses, butcheries and meat
transportation as set by Uganda National Bureau of Standards
(UNBS). The obsolete food laws and lack of institution or authority
that is solely responsible for the Food safety is a limiting factor [11].
The butcheries lack cooling facilities and therefore only stock meat
that can be sold within the day.

Results indicated that majority of the retailers (at butchery) lacked
cold storage facilities and this could be because of high expenses
involved in acquiring such facilities. However, lack of chilled
temperature storage accelerates fresh meat spoilage (6] and so such
meat is prohibited in international trade [4]. Uganda has failed to
meet the requirements of prospective trade partners with United
States [11]. FAO/WHO points out that poor postharvest handling,
processing and storage of food are due to inadequate facilities and
infrastructure like the absence or shortage of safe water supply,
electricity, storage facilities including cold facilities [28]. Meat is
exposed to dust because of the proximity of the butcheries to the
dusty marram roads. Similar findings are reported by Agriterra in
Uganda which found out that meat sold on roadside and market
stall butcheries accounted for 75% to 80% sales [10]. The butcheries
had no glass screens and so flies and dust easily come into contact
with the beef and this contrary to the hygienic requirements for the
butcheries in Uganda [2]. The above findings are similar to a study
conducted in the abattoir and butcheries in Kampala [29]. Majority
of beef handlers wash hands after visiting the toilet and these
findings are similar to a study by [24,30] where majority of food
handlers washed hands before handling food and after visiting the
toilet. In the study 93.5% of beef handlers doubled as cashiers and
this is contrary to the hygienic requirements for butcheries where it
is recommended that personnel to handle money shall not handle
meat [2]. This could be a possible source of contamination and
similar findings were reported by studies [18,26,29,31,32].

Relationship between safety and sanitation measures revealed
contrary results compared to a study in Sudan [21] where persons
with high education level had better personal hygiene practices. In
another related study, the personnel who attended training session
on hygiene lacked understanding of the knowledge that is taught
[33].

CONCLUSION

Based on the hygienic requirements for slaughterhouses,
butcheries and meat transportation in Uganda, the beef handlers
use unhygienic practices that favour cross contamination of
beef. It is for this reason that Uganda has failed to develop trade
partnerships. The prominent unhygienic practices included; meat

handlers also double up as cashier, not washing hands before
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serving meat and sharing of tools among the different handlers.
Beef handling is predominately a male job but a few women come
in during marketing. Though majority of the beef handlers had
primary or secondary education, there was no significant difference
between education level and the sanitation/ hygiene practices. The
less usage of protective clothing among butchery operators is an
indication of increased risk of contamination of beef at this level in
the value chain. The majority of the butcheries visited lacked a fly
screen and fly infestation is a high possibility. Generally, the study
showed non-compliance to standard operating procedure (SOPs) as
set by UNBS and FAO in regards to handling of beef at slaughter
houses, butchery and transportation. The meat sector did not have
an agency responsible for research, enforcement, education and
information on food safety issues just like in other countries like
US where Food Safety and Inspection Service (FSIS) is responsible
for food safety.
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