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ABSTRACT: The study assesses hygiene and sanitation practices in abattoirs in order to maintain meat safety
procedures. Hence, the objective of this paper is to evaluate the perceived environmental hygiene and sanitation
practices of slaughterhouses in Ubakala, Abia State, Nigeria using appropriate standard procedures including 50
structured questionnaire. Results reveal that the majority of operators (85.0%) were men; 50.0% belonged to the 31-
41 age group, while 80.0% were married. About 75.0% attended secondary school, and 40.0% average monthly
income range from N201,000 and ¥300,000. Features of the slaughterhouse show that 95.0% of the time, more than
seven cows were killed every day, and 80.0% of the time, the abattoir was located next to a river or stream. Hence,
60.0% of people burn their waste, 65.0% dispose of waste often, and 85.0% wash their soiled aprons once a week.
Ninety percent reported a lack of infrastructure, while only five percent reported the use of pest control devices; a
hundred and fifty percent reported veterinary doctor inspections, and sixty-five percent mentioned medical
examination and care given to employees who handle meat and exhibit symptoms like diarrhea, coughing, or skin
infections (95.0%). There are high levels of meat hygiene practices and low levels of bacterial contamination in beef.
The study suggests increasing the inspection of meat sold to the public and training meat handlers in hygiene
maintenance.
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The demand for water is escalating due to multiple from farms, material makers, and industrial

anthropogenic factors, rapid population growth, and
increased urbanization (Paiva et al., 2020). Water
resources are significantly strained by anthropogenic
activities, including agriculture, industry, livestock,
fishing, domestic use, and healthcare facilities, due to
indiscriminate utilization and the release of metal
effluents, which are identified as chemical hazards
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companies situated in or near river catchment areas
also generate contaminants (Toma et al., 2024).
Studies by Ocheri et al. (2014), Ado et al. (2015),
Ighalo and Adeniyi (2020), Okimiji et al. (2024), and
Isukuru et al. (2024) regarding the quality of surface
and groundwater systems in Nigeria pinpoint
significant pollution sources, such as oil and gas
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exploration, solid mineral mining, abattoirs, domestic
waste and sewage, landfill leachates, and inadequate
air quality. Water contamination significantly
diminishes cultural health by inducing diseases and
disrupting metabolism (Liagat et al., 2017; Sanou,
2024); quality declines and becomes tainted due to
chemical or biological contamination, adversely
affecting humans and other organisms (Hanif et al.,
2020; Brahimi et al., 2015). More so, the natural flow
of water often leads to the accumulation of pollutants
at centralized collection points, such as reservoirs,
which can act as repositories for various
contaminants (Nowrouzi and Pourkhabbaz, 2014;
Tuhin et al., 2024). In this regard, waste by several
abattoir has led to significant environmental issues
(Tan et al, 2013; Adamu and Dahiru, 2020).
Consumer health risks may result from improper
handling of meat (Haileselassie et al., 2013). Because
butcheries have a significant risk of contamination,
they are essential to the prevention of meat-borne
illnesses. In order to offer fresh and nutritious meat
for human consumption, it is imperative to practice
and maintain adequate hygiene when handling meat
(Khanal and Poudel, 2017). Meat workers who don't
practice good personal hygiene run the risk of
spreading microorganisms through their hands, cuts,
lips, skin, and hair (Wambui et al., 2017; Ebuete et
al., 2020). Bacterial contamination, meat loss, and
post-harvest meat shortages can occur from
neglecting to adhere to basic sanitation and hygiene
practices, such as hand washing, donning protective
clothes, and cleaning and sanitizing butchery
equipment and utensils (Chepkemoi et al., 2015).
Research carried out in Tanzania (Ntanga et al.,
2014) and Ethiopia (Birhanu et al., 2017) have
demonstrated that butcheries’ meat and meat-contact
surfaces have higher than permitted levels of
bacteria. In impoverished nations, standard and
hygienic methods for handling and processing meat
are frequently disregarded (Rani et al., 2017). The
World Health Organization estimates that foodborne
infections resulted in 600 million cases, 420,000
deaths, and almost 33 million years of lost life
globally in 2010. The continent of Africa experienced
the highest death toll from these illnesses (Gutema et
al., 2021; Havelaar et al., 2015). Improved hygienic
handling practices during preparation, distribution,
storage, and retail sales are crucial to reducing
microbial contamination (Gutema et al., 2021). For
health and safety, wearing protective clothing and
cleaning your hands before and after handling meat
are essential (Ntanga, 2013). When handling meat,
donning an apron or gown can help prevent the meat
handler and the meat from coming into contact with
foodborne germs (Sulleyman et al., 2018). The
knowledge and practices surrounding meat safety

have been the subject of numerous studies
(Haileselassie et al., 2013; Khanal and Poudel, 2017;
Al Banna et al., 2021). Other studies have looked at
meat handling procedures along the beef supply chain
(Chepkemoi et al., 2015; Sulleyman et al., 2018) and
the bacteriological quality of meat from butcher
shops and abattoirs across international borders
(Sulleyman et al., 2018; Aburi, 2012). The literature
urgently needs to look at the routine procedures
followed by food handlers in the course of their jobs
and possible sources of microbiological pollutants
that could have an impact on the quality of meat
products (Shilenge et al., 2017). The transmission of
infectious and zoonotic diseases is facilitated by
inadequate emergency care and first aid facilities at
slaughterhouses. Banjo et al. (2013) points out that
there must be enough first aid facilities available due
to the hazardous nature of the work in the meat
sector. These include touching contaminated hands,
breathing in infected aerosols when burning hides,
and exposing mucosal membranes to blood and
bodily fluid splashes.

According to Kinsella et al. (2006), the water activity
of beef, which is roughly 0.99, promotes microbial
development and allows bacteria to adhere to and
multiply on meat. At slaughterhouses and retail
establishments, the removal of hides, evisceration,
processing, packaging, storage, and distribution are
the main times when microbiological contamination
of carcasses happens (Abdalla et al., 2009).
According to Humphrey et al. (2007), these microbes
commonly cause foodborne diseases in addition to
causing spoiling. For meat and meat products, many
nations advise using hygienic and quality control
procedures, especially in food catering (Tavakoli and
Razipour, 2008). According to Fasanmi et al. (2010),
the use of contaminated water, careless handling
techniques, contaminated tables for meat display, and
the use of dirty blades and equipment during cutting
operations are all common causes of meat
contamination in abattoirs and retail establishments.
Wooden boards, knives, and scales in retail store are
frequently a source of bacterial contamination,
particularly from Shigella and Staphylococcus aureus
species (Ali et al., 2010).Consumer acceptability,
functional and eating characteristics, and processing
attributes are all impacted by low-quality meat
(Ferguson and Warner, 2008). Foodborne infections
are mostly caused by eating habits, unhygienic
conditions in slaughterhouses, and hazardous food
storage and transportation (Kebede et al., 2014). To
inform public health measures, thorough assessments
of the sanitary state and handling procedures in
abattoirs are necessary (Bersisa et al., 2019; Chuku et
al., 2016, Okechukwu et al., 2018; Bersisa et al.,
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2019). Hence, the objective of this paper is to
evaluate the perceived environmental hygiene and
sanitation practices of slaughterhouses in Ubakala,
Abia State, Nigeria.

MATERIALS AND METHODS

Study area description: The Umuahia South Local
Government Area in Abia State, which includes
Ubakala, was chosen as the research's study area. It
was founded in August 1991 by the Nigerian Federal
Government, and it has its offices at Apumiri
Ubakala, which is across from the well-known
Apumiri market (Ukandu et al., 2011). The Local
Government Area (LGA) is located in the Equatorial
Rain Forest Zone. It is bordered to the north by the
Imo River, to the south and southeast by Isiala-Ngwa
North Local Government, and to the northeast by the
Ikwuano Local Government (Ukandu et al., 2011).
The coordinates of its location are 5° 31.59° N and 7°
28.59” E. Ubakala has 138,570 people living there,
spread across an area of about 140 square kilometers,
as reported in the Nigerian census of 2006. The
Nigerian Television Authority, Federal Radio
Corporation, the Ministry of Environment, and the
Cereal Research Institute in Amakama are notable
organizations in the region (John, 2016). The LGA is
made up of the four well-known clans, Olokoro,
Ubakala, Umuopara, and Old Umuahia, which are
further divided into forty autonomous communities:
Amakama, Umuobia, Umuntu, Amangwu, Amizi,
Umuajata, Umudere, Avonkwu, Itu, Agbama, Itaja,
Umuoparaozara, Okwu, Abam, Amibo, Amuzu,

Avodim, Eziama, Ilpupe, Laguru, Mgbarakuma,
Nisirimo, Nsukwe, Umuogo, Umuosu, Apumiri,
Umuezeala, Umuecheokwu, Okwu, Umuovo,

Amuzuta, Ezeleke, Ogbodiukwu, Amizi, Umuajata,
Umuovo, and Umunwawa (Ukandu et al., 2011).
Release and Drainage: Low-lying to moderately high
plain topography with surface elevations ranging
from 59.5 to 164.5 meters above sea level
characterizes the Umuahia South Local Government
Area (Ukandu et al., 2011). The Imo River and its
tributaries, which flow south and empty into the
Atlantic Ocean, drain the region. The majority of the
drainage pattern is dendritic, with tributaries typically
flowing southward. The study area map is shown in
Figure 1 below, and the sample collecting area map is
shown in Figure 2.

Sample size and sampling technique (questionnaire
survey): The persons employed by the
slaughterhouses were the study's target population.
In all research regions, questionnaires were
administered using basic random  sampling
techniques. A systematic questionnaire was used to
gather data on the abattoir's hygiene and meat safety

procedures through direct human observation. For
this investigation, a total of twenty employees from
the Ubakala Umuahia South abattoir were chosen. An
association led by a chairman oversees the abattoir,
and local government inspectors check the animals
each morning before they are killed.
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In order to evaluate the knowledge of abattoir
personnel regarding hygienic and sanitary measures
during meat slaughter and processing, twenty copies
of a well-structured questionnaire were produced and
distributed. The following subjects were included in
the questionnaire: (i) The participants' socio
demographic details; (ii) meat handlers' hygiene
habits; (iii) the hygienic state of their work clothes;
(iv) the supermarket/butchery's infrastructure and
hygiene upkeep; and (v) the meat's presentation in the
butchery. To guarantee validity and reliability, pre-
tests were conducted on the questionnaires.
According to Van Teijlingen et al. (2001), this pilot
survey offered insightful information about study
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procedures, resource management, and scientific
validity. In this regard, the formula provided by
Berenson et al. (2006) is used to a sample of 10 to 20
participants in this study (Eng 1);

7% x §?
n=—7p7 €Y

Where n = is the minimum sample size; Z = is the Z-
value of the distribution function (for normal
distribution z = 1.96 while for alpha = 0.05); S = is
the estimated proportion of the population standard
deviation while D = is the margin of error (Berenson
etal., 2006).

When the sample standard deviation is divided by the
square root of the sample size, the permissible
standard error of the mean, or d, is obtained. The
single proportion formula was used to estimate the
sample size. Using the Cochran (1977) method, this
sample size (n households out of total households)
yields a 95% confidence level with a 5% margin of
error. The following formulae were employed to
calculate the sample size (Eng. 2):

t2 Pq
d,
iy

Pq _
7 1]

Where t = is the degree of confidence (set at 0.95,
making t = 1.96), d = is the margin of error (set at
0.05), n=is the minimum number of samples, N = is
the population size, p is the proportion of particular
characteristics (group), g = is 1 — p, 1 = is a constant
number (Cochran, 1977).

n:
1,5[

At every sampling site, coordinates were captured
using a Garmin GPS device (model).

Statistical analysis: Using a Microsoft Excel 2010
spreadsheet, the questionnaire survey employed both
qualitative and quantitative data from the cross-
sectional study. The study makes use of SPSS version
20.0 for windows to calculate descriptive statistics
for the variables that were gathered. Descriptive
statistics, such as frequencies and percentage were
employed.

RESULTS AND DISCUSSION

Socio-demographic  characteristics attributes of
abattoir operator: Table 1 summarizes the socio-
economic characteristics of abattoir operators, which
include age, gender, marital status, educational
attainment, and average monthly salary. According to

data on the gender of abattoir operators, men were
more likely than women (15.0%) to be employed in
the slaughterhouse industry (85.0%). According to
the marital status of abattoir operators, married
operators made up the largest percentage (80.0%),
followed by single operators (10.0%) and widows
and widowers (5.0% each). According to the
educational background of abattoir operators, roughly
25.0% had only completed primary school and 75.0%
had attended secondary school. A more thorough
examination of average monthly income showed that
60.0% of abattoir operators were in the ¥100,000—
¥§200,000 income range, while 40.0% were in the
N201,000N300,000 and above income range.
According to the respondents’ socio demographic
data, the majority of operators (85.0%) were men,
and 50.0% of them belonged to the younger age
group (Table 1).

Table 1: Socio-economic attributes of abattoir operator

Variables Frequency Percentage
(Freq) (%)
Gender
Male 17 85.0
Female 3 15.0
Age (years)
20-30 1 5.0
31-41 10 50.0
41 and above 9 45.0
Marital Status
Single 2 10.0
Married 16 80.0
Divorced - -
Widow 1 5.0
Widower 1 5.0
Educational Level
Primary School 5 25.0
Secondary School 15 75.0
Tertiary - -
No Formal Education
Average Monthly Income
100,000 - 200,000 10 50.0
¥201,000 — 300,000 8 40.0
300,000 and above 2 10.0

This is understandable given that employment at
butcher shops is generally thought to be dominated
by men. The results pertaining to the youthful age
and poor educational attainment of meat handlers in
this nation's abattoirs align with previous research
endeavors (Junaidu et al., 2015; Enem, 2017). Only
25% of respondents finished elementary school, and
75% finished high school. Meanwhile, 50% of
operators stated that their average monthly income
fell between ¥100,000 and ¥200,000, and 25% fell
between ¥N201,000 and ¥N300,000. Studies have
shown a connection between low levels of education
and lower levels of environmental consciousness,
public health concern, and environmental regulation
compliance  between  education level and
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environmental ~ awareness  (Daramola, 2012;
Daramola, 2015).
Attributes of abattoir: In addition to the

socioeconomic characteristics of abattoir operators,
the purpose, location, and duration of the abattoir's
operation, as well as the number of cows slaughtered
every day, were also determined and are shown in
Table 2.

Table 2: Attributes of abattoir

Variables Frequenc  Percentag

y e
(Freq) (%)

Number of Cows Slaughtered Daily

1-3 - -
4-7 1 5.0
Above seven cows daily 19 95.0

Factors Responsible for Location of

Abattoir

Nearness to River/Stream 16 80.0
Very High Water Table - -
Nearness to Market 2 10.0

Awvailability of Land 2 10.0
Auvailability of Cheap Labour - -

Period of Establishment (Years)

1-10 - -
11-20 1 5.0
Above 20 19 95.0

Just 5.0% of cows were slain every day, compared to
95.0% of cows that were murdered every day for
more than seven cows. The placement of abattoirs
was influenced by a number of factors, including
being close to a river or stream (80.0%), a market,
and the availability of open space land (10%). About
95.0% of abattoir operators reported having been in
operation for more than 20 years, compared to just
5.0% of slaughterhouse operators who reported being
in operation for 11 to 20 years. Features of the
slaughterhouses showed that 95.0% of the cows were
killed every day (Table 2). Eighty percent of the
abattoirs' locational factors showed that they were
close to a river or stream, and most of them had been
in operation for more than 20 years. These results
suggest that deficiencies in these crucial
characteristics and hygienic factors cast doubt on the
safety of meat from these slaughterhouses since poor
or nonexistent sanitation creates a haven for
microorganisms that cause illness (Dandago, 2009).

Environmental hygiene/ sanitation practices in
abattoir: Examining the environmental hygiene and
sanitation techniques used by butchers in the study
area is a significant result of the abattoir features
(Table 3). Table 6 provides a full investigation of the
procedures used in the abattoir to dispose of waste.

The majority of solid waste disposal methods—
60.0%—come from burning waste, followed by
25.0% from dumping into surrounding shrubs and
15.0% from dumping on undeveloped land. When
compared to daily disposal, which records a
proportion of 35.0%, weekly disposal of solid waste
records a greater rate of 65.0%. In terms of how often
aprons are washed, 15.0% wash them every day and
85.0% wash them once a week. 100% of animals that
are rejected by veterinary doctors who conduct
inspections are disposed of without being Kkilled.
According to the abattoir's sanitary status, 65.0% of
operators regularly dispose of their waste by burning,
and 60.0% of operator’s burn their trash (Table 3).
Once a week, aprons are cleaned, and animals that
are rejected are disposed of without being killed. A
major part of preventing meat-borne illnesses is
played by butchers because of the high danger of
meat contamination at the butchery level. It is
essential to follow and uphold proper hygiene when
handling meat in order to guarantee safe and fresh
meat for human consumption (Khanal and Poudel,
2017). Reducing microbiological contamination in
the abattoir requires routine cleaning and
disinfection.

Meat safety practices and hygiene: The staff
members who prepare and handle raw meat are kept
apart from those who prepare and handle meat that is
ready to eat, according to the majority of abattoir
operators (100.0%) (Table 4). Furthermore, just
10.0% of respondents mentioned that the butchery's
infrastructure and  hygienic  conditions  were
maintained. Additionally, just 5.0% of respondents
said the butchery's structure is in good shape and
does not promote cross-contamination. It was
discovered that while 95.0% of respondents said
cutting tables had non-toxic elements like mildew
and rust on them, 65.0% said the butchery floor
looked clean. 95.0% of abattoir owners reported
having a safe water supply to the butchery, while the
majority (90.0%) claimed that disposable paper
towels are accessible. Ninety-one percent of
respondents agreed that chopping boards, knives,
tongs, and other utensils are used separately for raw
meat and ready-to-eat meats. In contrast, only five
percent of respondents said that weighing scales,
mincers, and slicers are used separately for raw meat
and ready-to-eat meats (Table 4). According to Table
4, 80.0% of the waste from the abattoir is contained,
controlled, and disposed of appropriately.
Furthermore, 95.0 % of respondents state that
detergents and cleaning cloths are kept visible. But
just 5.0% can be attributed to the availability of pest
control equipment.
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Table 3: Hygiene status of the abattoir

Variables Frequency Percentage
(Freq) (%)
Solid Waste Disposal Methods
Burning 12 60.0
Dump on Vacant Land 3 15.0
Dump in Nearby Bush 5 25.0
Dump along Drainage - -
Frequency of Solid Waste Disposal
Daily 7 35.0
Twice in a Week 13 65.0
Monthly - -
Frequency of washing aprons/overalls
Daily 3 15.0
Once a week 17 85.0
Twice weekly - -
Thrice weekly - -
Only when adjudged dirty
Rejected animal by inspected veterinary doctors for slaughter
Slaughtered - -
Treated - -
Dispose without slaughtering 20 100.0
Table 4: Assessing of meat safety practices and hygiene cont’d
Variables Frequency Percentage
(Ereq) (%)
Staff preparing and handling raw meat is separate from staff
preparing and handling ready to eat meats
Yes 20 100.0
No - -
Availability of Infrastructure and maintenance of hygiene in butchery
Yes 2 10.0
No 18 90.0
Structure of butchery is in good condition and will not yield cross
contamination
Yes 1 5.0
No 19 95.0
Butchery floor appears clean
Yes 13 65.0
No 7 35.0
Cutting tables contain non-harmful materials (rust, mold)
Yes 19 95.0
No 1 5.0
Disposable paper towels are available
Yes 18 90.0
No 2 10.0
Availability of safe water supply to the butchery
Yes 19 95.0
No 1 5.0
Weighing scales, mincers and slicers are separately used for raw meat
and ready to eat meats
Yes 1 5.0
No 19 95.0
Chopping boards, knives, tongs, and other utensils are separated for
raw meat and ready to eat meats
Yes 18 90.0
No 2 10.0

Operators in slaughterhouses have observed that the
meat frequently has a strong stench and is discolored
or dark brown. The results show that there is a
sanitary control system in place, which makes up
roughly 95.0% of the system, and that veterinary
doctors inspect cattle at a rate of 100.0%.

Additionally, regular worker medical checkups and
treatments are performed (65.0%). Additionally, it
was shown that 95.0% of people handle meat even
when they have diarrhea, a cough, or skin illnesses
(Table 4).0nly 5.0% of respondents said they knew
that weighing scales, mincers, and slicers are used
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separately for raw and ready-to-eat meats (Table 4).
In contrast, 95.0% of respondents said they knew that
chopping boards, knives, tongs, and other utensils are
used separately for raw and ready-to-eat meats. It
was discovered that there was less usage of personal
protective equipment (PPE), proper coughing
technique, and sickness and injury management at
work. This result is in line with research from
Venkata et al. (2019). In addition, 80% of
respondents stated that garbage is contained, handled,
and disposed of appropriately, and 95% said that
cleaning supplies and detergents are kept visible. To
stop the spread of viruses that cause foodborne
illnesses, butcher shops and abattoirs must properly
dispose of their waste (Kwaghe et al., 2016). The
killing process which includes stabbing, bleeding,
skinning, evisceration, hanging, and cutting/deboning
was not clearly divided, according to the report.
Additionally, the abattoir lacked a preventive system
for controlling pests and rodents, which is consistent
with findings in earlier publications (Haileselassie et
al., 2013). Before Kkilling an animal, veterinary

professionals inspect it, according to the majority of
operators (100.0%) (Table 4). Although a large
percentage of workers (65.0%) receive medical
checks and treatments, 95.0 percent of operators
acknowledged handling meat despite having
symptoms including diarrhea, coughing, or skin
infections. The research area's slaughterhouse
operations negatively impact the environment,
according to observations and questionnaire
responses. This is because the smells of the facilities
draw disease-carrying insects like cockroaches, flies,
and rodents, which can expose people to diseases like
malaria, typhoid, and cholera. Recreation involving
water can also spread pathogens to humans, including
E. coli, Bacillus, Salmonella infections, Brucellosis,
and helminthic disorders (Daramola, 2012). The
possible pollution of aquatic life is another risk posed
by these procedures. Physical observations, in
addition to questionnaire replies, highlight the
necessity of better slaughterhouse design and
efficient waste management in the city.

Table 4: Assessing of meat safety practices and hygiene cont’d

Variables Frequency (Freq) Percentage (%)

Waste is confined, managed, and properly disposed

Yes 16 80.0

No 4 20.0

Cleaning cloths and detergents are stored in sight

Yes 19 95.0

No 1 5.0

Pest control devices are available

Yes 1 5.0

No 19 95.0

Meat appears dark brown/dis-coloured with strong odour

Yes 20 100.0

No - -

Presence of sanitary regulation system

Yes 19 95.0

No 1 5.0

Livestock must be inspected by veterinary doctors

Yes 20 100.0

No - -

Medical examination and treatment of workers

Yes 13 65.0

No 7 35.0

Handling of meat when having Cough, Diarrhea, Skin infection

Yes 19 95.0

No 1 5.0
Conclusion This study examine hygiene and manner in order to minimize or completely remove

sanitation practices of abattoir in Ubakala, Umuahia
South, Abia State, as well as the socio demographic
traits, features, and hygienic state of meat safety
practices at an abattoir. Hence, the findings reveal
that the use of contaminated water, careless handling
techniques, contaminated tables for meat display, and
the use of dirty blades and equipment during cutting
operations are all common causes of meat
contamination in the abattoir. Therefore, it is
essential to produce and distribute meat in a hygienic

dangers to the public's health, prevent illnesses, and
prevent financial losses from early meat spoiling
brought on by cross-contamination. In order to
minimize waste and generate employment
opportunities, more research should be done to
identify and describe the bacterial loads present in the
meats from various abattoirs.
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