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Towards delineating butchers’ knowledge base, challenges
encountered, and enhancement prospects of meat
inspection processes: A cattle slaughterhouse case analysis

Charles Odilichukwu R. Okpala'", Obichukwu C. Nwobi**, Matgorzata Korzeniowska'

Abstract: Thereis a paucity of relevant literature about what Nigerian butchers know and challenges encountered, especially
during cattle meat inspection processes. Butchers, if encouraged to put forward their suggestions so as to improve the meat inspection
process, together with their advice to the veterinarians, can serve as (future) enhancement prospects. This study aimed towards delin-
eating the butchers’ knowledge base, challenges encountered, and enhancement prospects of meat inspection processes via case analy-
sis of a cattle slaughterhouse at Nsukka urban, considered representative of many others in Nigeria. A semi-structure questionnaire
via interview was administered to 54 butchers, with interview time dependent on their availability and convenience. The butchers, all
male (Freq.=100.0%, n=54), largely secondary school educated, most with >5 years of work experience and delivering >5 days/week
work patterns, were very familiar with slaughterhouse components, clearly understood what meat inspection is and appeared always
prepared for the worst outcomes. Butchers (Freq.=98.15%, n=53) considered meat inspection important (p<0.0001, H-adj.=99.22) to
increasingly prioritise beef meat and consumer safety. Butchers’challenges in the meat inspection process include the fear of losing the
beef'meat, or entire cattle carcass and the financial implications of any loss. Despite some positively (p<0.05) correlated variables, the
latter obtained similar odds ratios trends based on the butchers’years of work experience. The butchers’ acceptance of negative meat
inspection outcomes can improve if veterinarians engage more effectively.

Keywords: meat handlers; challenges, meat hygiene; veterinarian; correlation; logistic regression.

Introduction (Omole and Ogbiye, 2013). Besides the slaughter-
house serving as the control authority with approved/

Globally, the demand for livestock products in- registered premises for slaughtering and dressing an-
creases with changing consumer landscape/preferenc- imals such as cattle (CAC, 1993; Bello et al., 2015),

es, economic improvement/progress, as well as popu-
lation growth and urbanization (Agus and Widi, 2018).
In Nigeria, cattle have long served as an important
meat source, largely under the care of nomadic rearers
(Kabir, Umoh and Umoh, 2002). Despite being con-
sidered the most important source of animal protein,
beef meat increasingly occupies a very important con-
sumer space across various communities (Udoh and i )
Akintola, 2003). As meat processing large depends on @/ 2010). Despite the butchers’ capacity to purchase,
livestock production (Zambi and Maina, 2003; Tambi, slaughter, and dress slaughtered (cattle) individually,

Maina, and Bessin, 2003), the beef (meat) market val- the design of slaughterhouses should be such to pro-

the direct purpose remains to produce beef (meat),
not only through hygienic slaughtering and dress-
ing technique(s) but importantly, through proper, hu-
mane handling of the cattle (Bello et al., 2015; Okpa-
la and Korzeniowska, 2021; Veall, 1992). In addition,
slaughterhouse and its regulations are a vital aspect
of the control of livestock production chain (Raji et

ue continually provides employment to the butchers Vid? th_e adqugte facilities that sustain high-quality
(Lawal-Adebowale, 2012). The cattle used for the beef hygienic conditions. In many parts of Africa, slaugh-
meat in Nigeria are predominantly Zebu species. Typ- terhouses function largely under the administrative au-

ically, the edible (meat with offals and bones) portions thority of the districts/local governments/states (Adey-
constitute over 70% of a slaughtered cattle carcass emo et al., 2009; Aftab et al., 2012).
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As a well-established aspect of veterinary pub-
lic health, meat inspection started with a visual and
risk-based focus on contemporary disease panora-
ma. Its epidemiological picture has evolved, such
that current (meat) inspection techniques do not eas-
ily detect the causative agents of zoonotic diseases
like salmonellosis, campylobacteriosis, and yersini-
osis. Together with other classical zoonoses, these
abovementioned zoonotic diseases appear no long-
er a significant issue in most developed industrial-
ized countries (EFSA, 2011; Alvseike et al., 2018).
Among the food safety function of veterinarians, the
meat inspection process involves looking closely at

the slaughterhouse’s live animals (antemortem) and
carcasses (postmortem) (Raheem and Ameen, 2008).
Specific to beef processing, veterinarians usually ex-
amine the: head, oesophagus and spleen, lungs and
heart, bile duct and liver, and other accessible car-
cass lymph nodes, diaphragm and kidneys, carcass
internal and external surfaces (7The Meat Inspec-
tion Process, 1990). To reiterate, the primary objec-
tive of the meat inspection process is to protect the
consumer and enhance good animal health/welfare.
This usually involves a wide range of measures, not
only within the slaughterhouses but also, through-
out the meat value chain. The key focus is to reduce
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Figure 1. A schematic representation of the basic meat inspection activities involving cattle slaughter in a typical
slaughterhouse in Nigeria. Before and after antemortem inspection, the stages involving humane handling of
cattle and hygienic techniques for slaughter are shown. Usually, the postmortem inspection would result in three
major outcomes to the eviscerated/split cattle carcass/beef meat, which are either fail, partial, or pass.

42



Meat Technology 62 (2021) 1, 41-56

the foodborne risks to consumers, with great empha-
sis on the prevention and control of contamination
throughout the slaughtering and dressing process-
es (Alvseike et al., 2018). A schematic representa-
tion of the basic meat inspection activities involv-
ing cattle slaughter in a typical slaughterhouse in
Nigeria is shown in Figure 1. As can be deciphered,
the butcher has a number of functions within the
slaughter process. Some functions include assem-
bling the live cattle into the slaughterhouse lairage,
conducting the slaughter process, carcass eviscer-
ation, carcass split into desirable portions, and en-
suring the latter are well prepared for sale/storage.
The core of (bovine) meat inspection involves two
major well-known facets, antemortem and postmor-
tem inspection. The slaughter of cattle, regardless of
any slight variations, must involve optimal hygien-
ic techniques. In addition, the postmortem inspec-
tion outputs three major judgments: pass, partial, or
fail. The importance of the butcher is best appreci-
ated when witnessing the slaughtering activity/pro-
cess. The differences in butchery practice remain
fundamental to dismemberment of the carcass and
its surrounding issues (Seetah, 2002). Besides acting
as buyer to marketing the cattle, the butchers in the
various slaughterhouses link both meat production
and processing chain (Musemwa et al., 2008; Prab-
hakar et al., 2017).

Butchers in a typical Nigerian slaughterhouse
witness the entire meat inspection process, similar
to other cattle-rich nations. In addition, butchers are
poised to meet the occupational health and hygiene
and infrastructural requirements, in order to com-
ply with the prerequisite food safety standards. De-
spite this, the meat inspection process can, at times
and inevitably, get complicated. Whether the meat
inspection procedures were impromptu or prear-
ranged, such complicated meat inspection process
situations could pose a wide range of challenges. In
such contexts, the considerations of Prinsen et al.
(2020) would indeed be useful, because when such
butcher-meat inspection challenges emerge, there is
the need to resolve them very quickly, which could
be through either some form of negotiation and di-
plomacy, or some kind of self-regulation. Therefore,
the degree/level of butchers’ knowledge and under-
standing of the meat inspection processes is crucial,
if problem-solving approaches were to be estab-
lished, especially for meat inspection controversies
and considering the sensitive nature of the butch-
ers’ work. Nonetheless, there is a paucity of rele-
vant literature about what Nigerian butchers know
and challenges encountered, especially during cattle

meat inspection processes. Besides, there are a wide
range of challenges/problems that butchers and their
slaughterhouses encounter. For example, Adeyemo
et al. (2009) reported the cruel handling of cattle
at slaughterhouses in Oyo, Nigeria. Poor sanitation
practices in cattle slaughterhouses is not new, and
has been reported even in Tanzania (Komba et al.,
2012; Ndalama et al. 2013). Elsewhere, Afnabi et al.
(2014) reported on the typology of slaughterhous-
es in Northern Cameroon, and observed the hygiene
practices of butchers, especially during production,
involve poor personnel management/treatment pro-
cesses of carcass.

Besides the challenges/problems butchers con-
front in their slaughterhouses in many parts of Ni-
geria, understanding the problems, as well as get-
ting them involved in the problem-solving strategies
should be useful. Butchers if encouraged to put for-
ward their suggestions so as to improve the meat in-
spection process, together with their advice to the
veterinarians, can serve as (future) enhancement
prospects. Considering all above-mentioned, the au-
thors herein decided to conduct a case analysis of a
slaughterhouse in Nigeria, which would help estab-
lish what butchers know and understand regarding
the challenges encountered during the meat inspec-
tion processes. To supplement existing information,
this study aimed towards delineating the butchers’
knowledge base, challenges encountered, and en-
hancement prospects for meat inspection processes
via case analysis of a cattle slaughterhouse at Nsuk-
ka urban, considered representative of many others
typical in other local governments/states around Ni-
geria. We hypothesised that the butchers’ respons-
es would generate useful information, to help make
meat inspection processes less complicated and con-
flict-free.

Materials and Methods

Schematic overview of case study

A schematic overview of the current study, in-
dicating the development of research instruments,
study design, conducted interviews, informal dis-
cussions, data analysis, delineating results, and con-
ducting discussions using the available relevant lit-
erature synthesis, is shown in Figure 2. Essentially,
this specific slaughterhouse was selected because of
the important role it plays, from receiving the cattle,
slaughter, processing, and packaging, to the eventual
beef meat supply to the increasingly thriving Nsuk-
ka market situated in Enugu State, Nigeria.
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Ethical approval

Ethical approval was not required for the study.
Moreover, this study was carried out in adherence
to the code of ethics of the World Medical Associa-
tion Declaration of Helsinki (WMA, 2013). Specifi-
cally, informed consent was orally obtained from all
butchers who participated in this study. Also, partic-
ipation was voluntary.

Study area and target population

Well-known as a university town, Nsukka urban
in Enugu State, Nigeria is situated at latitude 6° 45’
and 7° N and longitude 7° 12.5” and 7° 36’ E with an
estimated population of about 1.26 million (Nwanta,

Onunkwo, and Ezenduka, 2010). The butchers at the
Nsukka slaughterhouse were the target population,
who by experience, expertise, and delivery of ser-
vices, are typically representative of others situated
in various communities across their respective local
government areas (LGAs) around the country.

Development of research instrument

The research instrument employed for the data
collection took the form of a semi-structured ques-
tionnaire administered through an interview ap-
proach. Specifically, the interview approach was
adopted to save time and enabled the butchers to
have more time to attempt more, if not all questions,
given the nature of their work. The questionnaire
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Figure 2.The schematic overview of the current study, from the design of questionnaire, conducted interviews and
informal discussions, data analysis, to discussing findings using the relevant synthesized literature.
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was developed via a combination of synthesized
relevant literature and authors’ experience/exper-
tise. Content validation was conducted by a special-
ist veterinarian together with a lead butcher, both
with substantial years of cattle slaughter and slaugh-
terhouse experience, when combined. Specifical-
ly, content validation, as highly recommended by
Taherdoost (2016), helps to amend the research in-
strument questions, with the primary purpose of
strengthening their relevance and representation to
the target (research) construct as well as the context
of the investigated study. During the content vali-
dation process, the questions in the research instru-
ment were critically examined based on contents
and contexts, and amended where necessary, which
altogether strengthened its relevance and representa-
tion to the targeted research construct/context of this
current case study. Before the research instrument
could be administered, it had to be approved by the
lead butcher, who represented the Nsukka butchers
association.

Questionnaire content and interview process

The questionnaire of this current study can be
defined as a semi-structured type. Specifically, the
questionnaire content comprised more open-ended
rather than closed-structured items. The entire ques-
tionnaire presented the following five sections: 1) Sec-
tion A focused on the demographic and work experi-
ence/pattern of butchers; ii) Section B focused on the
butchers’ familiarity with slaughterhouse facilities;
iii) Section C focused on the butchers’ knowledge
base regards the meat inspection process; iv) Section
D focused on the butchers’ challenges encountered
during the meat inspection process, and v) Section E
focused on the butchers’ suggestions to improve the
meat inspection process and engaging with the vet-
erinarians. There were 39 items in total, which were
distributed as follows: Section A = 6 items (6 struc-
tured questions); Section B = 6 items (4 open-end-
ed and 2 structured questions); Section C =7 items (6
open-ended and 1 structured questions), Section D =
16 items (8 open-ended and 8 structured questions),
and Section E = 4 items (2 open-ended and 2 struc-
tured questions).

The entire interview activities were carried
out in June 2020. During the slaughterhouse vis-
its, face-to-face interviews were conducted, along
with some informal discussions. A total of 54 butch-
ers were interviewed. Each interview started with a
brief relay of the study’s objective to the butcher be-
fore the items in the questionnaire were presented.

The interview was carried out at the convenience of
interviewees (butchers) and specifically, in such a
way that it assured their anonymity, and encouraged
their pro-active participation and willingness to pro-
vide information in a non-biased/objective fashion.
To ease the interviewee’s understanding of ques-
tions when difficulties arose, the use of vernacular
was applied without any change of both content(s)
and context(s) of the specific questionnaire item.
This was carried out to enhance the butchers’ under-
standing of the questions, and to prevent the butcher
feeling any form/kind of stress, which ensured they
were comfortable/relaxed throughout the interview.
In addition, the interview process was such that the
questions were posed to the butchers, and their re-
sponses were simultaneously written down by the
interviewer (veterinarian). With this approach, the
interview time would be maximized as well as opti-
mized, to note down as much information possible.
The interview time was dependent on the availabil-
ity and convenience of the interviewees (butchers).
In the situation where the interviews could not be
accomplished/performed on the day, another time
was scheduled to the agreement of both parties.

Statistical analysis

All data were subject to the Anderson-Darling
normality test, which showed it as non-parametric.
The Kruskal-Wallis analysis of variance (ANOVA)
test was, therefore, applied to establish whether any
statistical difference existed between the response
variables. Analysed data were presented in terms
of frequencies, percentages, and H-adjusted (H-adj)
values. Where correlation was required, Spearman’s
test was applied and its coefficient (r) was reported.
Minitab Express software (version 1.5.3, Minitab
Ltd., Coventry, UK) was used to run the statistical
analysis. In addition, the open-ended responses were
analysed using the word-based technique described
by Ryan and Bernard (2003). Texts, based on the
butchers’ responses, were sorted to develop specific
statements. The frequency of occurrence was tallied,
ranked and reported as percentage. Simple binomi-
al logistic regression was used for some studied var-
iables, to examine whether any relationships existed
between any dependent and independent variables.
In order to understand the outcomes, the odds ratios
and Akaike Information Criteria (AIC) were deter-
mined. Specifically, the simple binomial logistic re-
gression of data was run using the R statistical soft-
ware (RStudio, PBC, Boston USA). The probability
of alpha error was accepted at 0.05.
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The demographic and work experience/pattern
of butchers of the current study is shown in Table
1. The butchers were all (p<0.0001, H-adj.=107.00)
male (Freq.=100.0%, n=54). Male-dominated slaugh-
terhouses are not a new phenomenon, as has been
reported by other researchers (Adzitey et al., 2018;

Simpson et al., 2014; Voracek et al., 2010). Fur-
thermore, significantly more butchers (p<0.0001,
H-adj.=28.66) had secondary level education
(Freq.=55.56%, n=30), over primary (Freq.=20.37%,
n=11) and tertiary (Freq.=11.11%, n=6) education
levels. In their study conducted at another location,
Otupiri et al. (2000) reported butchers had no formal
training but acquired their trade exclusively from old-
er colleagues. Previously, Afnabi et al. (2014) asso-
ciated butchers that had primary education with the
Knowledge-Attitude-Practice model, which consid-
ers the behaviour and practice dependent on the indi-
vidual’s knowledge, together with the new informa-
tion being acquired. This specific form of knowledge
acquisition can directly result in a change of attitude,
and consequently, the individual’s behaviour. Besides,

the current study showed butchers with >5 years’ ex-
perience (Freq.=66.67%, n=36) were significantly
more numerous (p<0.0001, H-adj.=51.56) than those
with 1-5 years’ (Freq.=29.63%, n=16) work experi-
ence. Additionally, butchers mostly (Freq.=66.67%,
n=36) (p<0.0001, H-adj.=17.86) indicated the studied
slaughterhouse was their first workplace. From these
specific butchers (n=36), those with >5 years’ work
experience (Freq.=48.15%, n=26) were more com-
mon (p<0.0001, H-adj.=37.89) than butchers with
1-5 years’ (Freq.=16.67%, n=9) work experience.
Finally, almost all butchers (Freq.=98.15%, n=53)
(p<0.0001, H-adj.=103.11) delivered > 5 days/week
work patterns.

Butchers’ familiarity with slaughterhouse
components

When asked what a slaughterhouse was, al-
most all the butchers (Freq.=94.44%, n=51) open-
ly responded ‘a place where cattle beast brought in
for slaughter, and its beef meat subsequently made
available for public consumption as well as pur-
chase’. When asked the purpose of slaughterhouse,
butchers’ (n=53) open responses ranked: to kill/
slaughter cattle (Freq.=62.96%, n=34) > to enhance

Table 1. The demographics and work experience/patterns of butchers in the current study

Yes

No

<1 year

Female
Primary
Secondary
Tertiary
<] year
1-5 years

>Syears

1-5 years
>Syears

<5 days/week
>5 days/week  98.15% (n=53)

Male

100.00%(n=54)
0% (n=0)
20.37%(n=11)
55.56%(n=30)
11.11%(n=6)
1.85% (n=1)
29.63%(n=16)
66.67% (n=36)
66.67% (n=36)
25.93% (n=14)
0% (n=0)
16.67% (n=9)
48.15% (n=26)
0% (n=0)

107.00 <0.0001

28.66 <0.0001

51.56 <0.0001

17.86 <0.0001

37.89 <0.0001

103.11 <0.0001

Legend: % = Frequency; n=Number of respondents; H-adj.= Kruskal-Walis H-value; p-value = Statistically significant at p<0.05

o
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slaughtered cattle hygiene/safety, make it free from
contamination (Freq.=24.07%, n=13) > to prepare
slaughtered cattle and transport to places of con-
sumption/sale (Freq.=11.11%, n=6).

The numbers of butchers familiar (Freq.=48.15%,
n=26) or not familiar (Freq.=51.85%, n=28) with
slaughterhouse components were not significant-
ly different (p>0.05, H-adj.=0.15). Those famil-
iar with the slaughterhouse components open-
ly responded with examples (where n=number of
occurrences of the examples), which ranked: water
source (Freq.=20.54%, n=23) > slab (Freq.=16.96%,
n=19) > lairage (Freq.=9.82%, n=11) = cold room
(Freq.=9.82%, n=11) > drainage system (Freq.=8.93%,
n=10) > veterinary office (Freq.=8.04%, n=9) > knives
(Freq.=7.14%, n=8) =~ security office (Freq.=7.14%,
n=8) > light (Freq.=4.46%, n=5) > sanitation materials
(Freq.=3.57%, n=4) = fireplace (Freq.=3.57%, n=4).
Despite their formal educational level/limitations, the
knowledge butchers showed about the various com-
ponents of the slaughterhouse appears very reasona-
ble. Nonetheless, most slaughterhouses in Nigeria are
guided by regulatory frameworks of local/state gov-
ernment, with prerequisite standards regarding con-
struction/location, ancillary facilities, procedures for
humane slaughter (of cattle), and involvement of per-
sonnel, including post-slaughter handling of the beef
carcass/meat (Annan-Prah et al., 2012).

Out of those familiar (Freq.=48.15%, n=26) with
the slaughterhouse components, almost all (Freq.=
96.15%, n=25) markedly (p<0.0001, H-adj.=43.46)
explained the use of either one or more components
(where n=number of occurrence of the examples ex-
plained) and open-responses ranked: water source (wa-
ter supply for washing meat, and for cleaning equip-
ment/slaughterhouse environment) (Freq.=24.14%,
n=21) > slab (where beef meat is placed, cut/dressed
as well as displayed) (Freq.=19.54%, n=17) > drain-
age system (to ease the discharge/passage/removal of
slaughterhouse fluid waste) (Freq.=11.49%, n=10)
~ lairage: for keeping the live cattle (Freq.=11.49%,
n=10) > knives (for cutting (beef meat) and slaughter-
ing {cattle}) (Freq.=8.05%, n=7) > veterinary office
(where veterinarians and officials stay) (Freq.=5.75%,
n=5) =~ security office/post (keeping the slaughter-
house safe) (Freq.=5.75%, n=5) > cold room (beef
meat storage) (Freq.=4.60%, n=4) > light (to help see
properly) (Freq.=3.45%, n=3) ~ sanitization materi-
als (used in cleaning the slaughterhouse and its envi-
ronment) (Freq.=3.45%, n=3) > fireplace (for burn-
ing debris removed from slaughterhouse, as well as
roasting beef meat) (Freq.=2.30%, n=2). Take for in-
stance, the cutting implements, which are considered

very essential in the butchery practice, since their na-
ture and shape determine the technique applied to dis-
member the cattle (Seetah, 2002). On the other hand,
given that disease can occur and potentially spread in
the slaughterhouse, Raji, Salami, and Ameh (2010)
emphasized the proper burning of diseased meat as
a mandatory as well as recommended practice. The
availability of the fireplace in the studied slaughter-
house should, therefore, be a good plus. Additional-
ly, improved slaughterhouses in Nigeria with mod-
ern laboratory and cold room facilities would help
achieve as well as sustain the wholesomeness of beef
meat, which makes it fit for human consumption. The
hygiene situation of a slaughterhouse would provide
a useful signal about the health status of slaughtered
animals. Certainly, sustaining the hygiene situation of
slaughterhouses at the optimal level will help reduce
the incidence of foodborne disease spread and meat
contamination.

Butchers’ knowledge base about the meat
inspection process

When asked ‘what do you understand about
meat inspection’, butchers’ (n=40) responses ranked:
when veterinarians check the health status (i.e., any
challenging problems in the liver, lungs, etc.) of cat-
tle to be killed/slaughtered (Freq.=31.48%, n=17) =
the process to carefully examine the beef meat after
slaughter (Freq.=31.48%, n=17) > the process vet-
erinarian employs to check the killed cattle so as to
obtain wholesome meat, very safe for consumption,
and if bad, to condemn it (Freq.=22.22%, n=12) >
when veterinarian checks if the cattle being slaugh-
tered has any infection, sickness or, is just healthy
enough for the public consumption (Freq.=11.11%,
n=6). Almost all butchers significantly (p<0.0001,
H-adj.=99.22) considered the meat inspection ‘im-
portant’ (Freq.=98.15%, n=53). When asked why,
butchers’ (n=49) open-responses ranked: to check
and ensure the beef meat is safe before it is sold to
the consumer (Freq.=22.45%, n=11) > to stop the
distribution and remove bad (contaminated/dis-
eased/infected) beef meat that should not be con-
sumed (Freq.=20.41%, n=10) > to make sure only
quality safe meats of good health status are sold
(Freq.=18.37%, n=9) > to detect/identify the food-
borne disease and prevent its spread/transmission
from cattle to consumer public (Freq.=16.33%, n=8)
> if beef meat is not properly checked, the public will
consume contaminated beef meat (Freq.=14.29%,
n=7) > help to separate off sick cattle that may not
be with good/healthy beef meat (Freq.=8.16%, n=4).
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When asked which area(s) of meat inspection was/
were most important, butchers’ (n=25) open-re-
sponses ranked: all aspects of meat inspection are
important (Freq.=60.0%, n=15) > checking the dead/
killed cattle first before the live ones (Freq.=20.0%,
n=5) = checking head, liver, muscle, and intestines
of slaughtered cattle (Freq.=20.0%, n=5).

Generally, the Nigerian populace believes that
butchers know their duties and responsibilities.
Butchers, therefore, have to make the best effort to
grow their expected and prerequisite knowledge and
skills in meat inspection procedures and processes,
which they acquire through their routine exposures
to pre-slaughter, slaughter, and post-slaughter (cat-
tle) activities. Whereas some earlier slaughterhouse
surveys have focused on the entire organs of the an-
imal body, some others have done so only on one
or two organs. The incidences of abnormalities ob-
tained in such surveys, even across different geo-
graphical locations, have widely varied. Factors like
the degree of veterinary inspection/supervision, and
the critical appraisal of the identified abnormalities
by the person conducting the survey, have affect-
ed the findings of such surveys (Raji et al., 2010;
Al-Dahash and David, 1977; Okoli, 2001). In this
current study, when asked specifically whether in-
specting the cattle either ‘before’ or ‘after’ slaughter
was more important, the butchers’ (n=50) open-re-
sponses ranked: ‘after’ slaughter (Freq.=72.0%,
n=36) > ‘before’ slaughter (Freq.=20.0%, n=10) >
both (Freq.=8.0%, n=4). When asked what meat in-
spection ‘before’ and ‘after’ slaughter was called,
one butcher came close to calling ‘before’ a ‘physi-
cal examination’ whereas another was correct to call
‘after’ as ‘postmortem’. However, almost all butch-
ers were unable to name ‘antemortem’, and ‘post-
mortem’ inspection, which should not be surprising.
This is because there is published evidence of butch-
ers unable to identify/name essential aspects close-
ly related to the meat inspection process. For exam-
ple, Otupiri et al. (2000) reported that butchers in a
Kumasi slaughterhouse in Ghana were unaware of
common/frequent foodborne diseases, such as sal-
monellosis and or anthrax. A way out of this chal-
lenge could follow Raji et al. (2010), who proffered
the need for a committed effort to educate butchers
(and cattle traders) thoroughly about meat inspection
of cattle. This would help the butchers appreciate the
meat inspection process much more. In addition, as
butchers have close contact with cattle destined to
be slaughtered (Otupiri et al., 2000), their capaci-
ty to acquire additional meat inspection knowledge
should not be underestimated.

Delineating butchers’ challenges encountered
during the meat inspection process

An attempt to delineate butchers’ challenges en-
countered during the meat inspection process is shown
in Table 2. When asked if they were ‘comfortable’ with
any aspect of meat inspection, the number of butch-
ers who indicated ‘yes’ (Freq.=46.30%, n=25) did not
significantly differ (p>0.05) from those who indicat-
ed ‘no’ (Freq.=46.30%, n=25). The butchers (n=25)
who indicated ‘yes’ to ‘comfortable’ openly shared
their thoughts, which ranked: inspection considered
important parts like head, lungs, liver and intestine
(Freq.= 56.0%, n=14) > comfortable at all aspects of
the meat inspection process (Freq.=36.0%, n=9) > vet-
erinarians empower the butchers with calmness, con-
fidence, and trust during the meat inspection process
(Freq.=8.0%, n=2). When asked if they were ‘uncom-
fortable’ with any aspect of meat inspection, butchers
who indicated ‘no’ (Freq.=81.48%, n=44) were sig-
nificantly more numerous (p<0.0001, H-adj.=42.42)
than those who indicated ‘yes’ (Freq.=18.52%, n=10).
The butchers (n=10) who indicated ‘yes’ to ‘uncom-
fortable’, openly shared their thoughts, which ranked:
liver if bad signals a big problem because of the an-
ticipated loss (Freq.= 60.0%, n=6) > the manner in
which veterinarians speak about the condemned meat
oftentimes is not pleasant (Freq.=10.0%, n=1) > there
are situations when butchers did not believe the vet-
erinarians (Freq.=10.0%, n=1). Although a signif-
icant (p<0.0001, H-adj.=77.64) majority of butch-
ers agreed the inspectors were well engaged during
the meat inspection (Freq.=92.59%, n=50) (Table 4),
the few who indicated ‘no’ (Freq.=7.41%, n=4) open-
ly shared their thoughts, which ranked: the veterinari-
ans sometimes make it so difficult to be well engaged
with (Freq.= 5.6%, n=3) > veterinarians sometimes
do not elaborate on why the meat being condemned is
bad (Freq.=1.8%, n=1).

The financial implications of condemned beef
meat for the butchers have been well reported (4n-
tia and Alonge, 1982; Halle, 1998; Raji et al., 2010).
A significant (p<0.0001, H-adj.=99.22) majority of
butchers (Freq.=98.15%, n=53) agreed that the meat
inspection process added value to their profession
(Table 4). One butcher (Freq.=1.89%, n=1), who in-
dicated the meat inspection process did not add val-
ue, openly shared that the process sometimes con-
fuses them (butchers). Clearly, the butchers greatly
depend on the veterinarians, who provide quality
checks for the beef meat product and for cattle health
status. In this context, butchers (and cattle trad-
ers) should be encouraged to seek the assistance of
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veterinarians, particularly for their sick cattle, in or-
der to reduce meat contamination (Raji et al., 2010).
Besides strengthening how the meat inspection pro-
cess adds value, butchers of this current study called
for a greater well-engaged (meat inspection) process,
which would allow veterinarian’s decision making to
be further explained, considering that the butchers’
professional existence equally depends on it. Despite
this, the butchers recognize the meat inspection pro-
cess, either directly or indirectly, provides (some) in-
spiration and protects their profession.

Significantly (p<0.0001, H-adj=24.81), many
butchers appeared not worried about the final out-
come of the meat inspection process (Freq.=74.07%,
n=40) (Table 4). On the other hand, those who in-
dicated they were worried (Freq.=25.93%, n=14)
shared their thoughts, which ranked: destruction of
condemned meat (Freq.=7.41%, n=4) > loss of mon-
ey from condemned meat portions (Freq.=5.56%,

n=3) > personal feeling about (sick) cattle’s health
when it is condemned (Freq.=3.70%, n=2) = loss
of borrowed/loaned funds used to purchase cattle,
now condemned, so it is double loss (Freq.=3.70%,
n=2). Clearly, the butchers invest a lot into achiev-
ing a strong health status for the cattle especial-
ly pre-slaughter. It is, therefore, not a good situation
when either an animal and/or its beef meat is con-
demned, based on the inspection verdict of a severe
nature infection, which renders the beef meat unfit for
human consumption. Such meat inspection outcomes,
if not upheld, would definitely lead to public health
implications and when upheld, on the other hand,
poses immense financial implications for the butch-
ers. A previous report about beef retail in Zaria, Nige-
ria, indicated the cost of 1 kg of cattle liver, lung, and
heart as of 2010 to be around $1. So, if an animal had
been struck by disease, and beef meat were to be con-
demned, one could only but imagine the significant

Table 2. An attempt to delineate butchers’ challenges encountered during meat inspection process

Yes

No

Yes

No

Yes

Yes

No

Yes

No

46.30% (n=25) 0.0 >0.05
46.30% (n=25)
18.52% (n=10)  42.42 <0.0001
81.48% (n=44)
92.59% (n=50)  77.64 <0.0001
7.41% (n=4)
98.15% (n=53)  99.22 <0.0001
1.85% (n=1)
25.93% (n=14) 2481 <0.0001
74.07% (n=40)
7.41% (n=4) 77.64 <0.0001
92.59% (n=50)
83.33% (n=45)  47.56 <0.0001
16.67% (n=9)
9.26% (n=5) 71.04 <0.0001

90.74% (n=49)

Legend: % = Frequency; n=Number of respondents; H-adj.= Kruskal-Walis H-value; p-value = Statistically significant at p<0.05
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financial loss such would bring to the livestock indus-
try (Raji et al., 2010). Besides the clear financial and
public health implications, there is also the quality
management implication for the beef meat product. If
the meat inspection is not thorough enough, the qual-
ity management output will be compromised. In the
current work, almost all the butchers (Freq.=92.59%,
n=50) significantly (p<0.0001,H-adj.=77.64) consid-
ered the meat inspection not time-consuming. How-
ever, those who indicated the meat inspection was
time consuming (Freq.=7.41%, n=4) (Table 4), open-
ly responded that more hands were needed to make
the process faster, especially in the situations when
increased quantities of cattle were being slaughtered.
To reiterate, the meat inspection process requires vet-
erinarians’ objectivity, consistency, and thoroughness
to assure consumer protection and safety.

Many butchers (Freq.=83.33%, n=45) signif-
icantly (p<0.0001, H-adj.= 47.56) indicated they
have a voice during the meat inspection process (Ta-
ble 4). On the other hand, those who believed they
have no voice during the meat inspection process
(Freq.=16.67%, n=9) openly shared their thoughts,
which ranked: veterinarians know better, so we have
to adhere to what they say (Freq.=7.41%, n=4) > vet-
erinarians cannot be questioned because they follow
well established regulatory framework/guidelines
(Freq.=3.70%, n=2) = one cannot do anything about
bad/condemned meat, but to discard it (Freq.=3.70%,
n=2) > sometimes, the meat inspection process
brings fear, and the butcher is unable to do or say
anything (Freq.=1.85%, n=1). From these open re-
sponses, the butchers believe the veterinarians have a
role to play in empowering them to have a voice, es-
pecially in the meat inspection process. When asked
if there were any other challenges encountered dur-
ing the meat inspection process, butchers who in-
dicated ‘yes’ (Freq.=9.26%, n=5) were significant-
ly fewer in number (p<0.00001, H-adj.=71.04) than
those who indicated ‘no’ (Freq.=90.74%, n=49). The
few who indicated ‘yes’ to any other challenges en-
countered during the meat inspection openly shared
their thoughts, which ranked: at times, some beef
meat, not entirely bad in our opinion and that ought
not to be condemned, is condemned (Freq.=7.41%,
n=4) > sometimes, the veterinarian makes the meat
inspection procedure very complicated for the butch-
ers to follow/understand (Freq.=1.85%, n=1). In-
deed, we can deduce the butchers are strongly at-
tached to both the cattle and emergent beef meat. By
streamlining the meat inspection process, the butch-
ers could become more persuaded to accept the even-
tual decision/outcome reached by the veterinarian(s).

Enhancement prospects for the meat inspection
process

When asked if there were suggestions to improve
the meat inspection processes, butchers who indicated
‘yes’ (Freq.=42.59%, n=23) appeared not significantly
different in number (p>0.05, H-adj.=1.80) from those
who indicated ‘no’ (Freq.=57.41%, n=31). Some of
those who indicated ‘yes’ openly shared their sug-
gestions, which ranked: the meat inspection process
should be a source of encouraging the veterinary offi-
cials despite the challenges (Freq.=16.67%, n=9) > the
meat inspection process should not only focus on beef
meat and cattle but also, the slaughterhouse, its envi-
ronment, hygiene as well as sanitation (Freq.=7.41%,
n=4) ~ the meat inspection should remain a detailed
process especially when there are many (cattle) be-
ing slaughtered (Freq.=7.41%, n=4) > the meat in-
spection process should be consistent throughout, es-
pecially in adherence to the established regulatory
guidelines/framework (Freq.=3.70%, n=2) > the meat
inspection process should enable the veterinary offi-
cials to make themselves more accessible and avail-
able (Freq.=1.85%, n=1). Clearly, it can be deduced
that the butchers herein strongly believe in the meat
inspection process, and equally understand that it can
be very challenging. Despite this, butchers still desire
more from (and beyond) the meat inspection process.

When asked if they had any general advice to
the veterinarians, the number of butchers who indi-
cated ‘yes’ (Freq.=57.41%, n=31) appeared not sig-
nificantly more (p>0.05, H-adj.=2.35) than those
who indicated ‘no’ (Freq.=42.59%, n=23). Some of
those who indicated ‘yes’, openly shared their ad-
vice, which ranked: veterinarians should increase
their consistency, diligence and objectivity, with no
favouritism during the meat inspection process, for
the public good (Freq.=25.93%, n=14) > veterinar-
ians should not be aggressive, but should treat the
owner of cattle/beef meat with some regard/respect
(Freq.=7.41%, n=4) = veterinarians should find a
way to compensate/placate the butchers whose meat
has (now) been condemned (Freq.=7.41%, n=4) >
veterinarians should see the (meat) inspection pro-
cess as a means to further educate/equip the butch-
ers (Freq.=3.70%, n=2) = veterinarians should show
empathy, especially for the loss borne by the butch-
er of a condemned cattle/beef meat, and discuss ami-
cably, and calmly (Freq.=3.70%, n=2) = veterinarians
should help add to the voice of butchers, especially in
seeking the assistance of local/state government to-
wards improving the meat inspection process/slaugh-
terhouse facilities (Freq.=3.70%, n=2). In offering
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their advice, butchers herein seem critical and at the
same time somewhat objective, yet, cognisant of the
importance of the meat inspection process, and desir-
ous to learn more. Indeed, the butchers demand in-
creased empathy from the veterinarians. Essentially,
the butchers also believe veterinarians have a crucial
role to play, not only in the meat inspection process,
but also, in the progress of the slaughterhouse.

Correlation and logistic regression outcomes

The correlation tests can reveal how strongly one
variable brings about some change in and or move-
ment of another (Mat Roni et al., 2020). Whether such
change in, and/or movement of, is negative (inverse-
ly related) or positive (directly related), the correla-
tion tests remain depicted by way of coefficient (r)
and probability (p) values (Okpala and Bono, 2016).
In an attempt to deduce whether butchers’ knowledge
base is associated with any potential challenges, cor-
relation tests were performed. The correlation coeffi-
cients obtained between significant elements of fre-
quent responses from butchers’ knowledge base and
challenges encountered of meat inspection processes

is shown in Table 3. A total of five positive signifi-
cant correlations were found. Butchers who indicated
‘yes’ that veterinarians engaged well, strongly corre-
lated with the meat inspection process (and veterinar-
ians) adding value (1=0.485643, p=0.0002). Interest-
ingly, butchers familiar with and able to explain the
slaughterhouse components strongly associated with
those who did not worry about the final outcome of
the meat inspection process (r=0.316736, p=0.0196).
The butchers who indicated ‘no’ to any aspects of the
meat inspection process considered ‘uncomfortable’,
strongly associated with the meat inspection process
‘not’ being time-consuming (r=0.411262, p=0.0020).
The butchers who did not worry about the final out-
come strongly associated with the meat inspection
process ‘not’ being time-consuming (r=0.316736,
p=0.0196). Unsurprisingly, butchers who indicated
the meat inspection process/veterinarians add value
to their profession strongly associated with not hav-
ing any other (meat inspection) challenges to share
(r=0.430007, p=0.0012). Moreover, butchers should
be considered as full-fledged professionals in their
right, despite the rather repetitive and routine nature
of their activities in the slaughterhouse.

Table 3. Correlation coefficients obtained between significant elements of frequent responses from butchers’
knowledge base and challenges encountered in meat inspection processes.

—0.038851'!
B1 0.78032
c1 0.047194  —0.065484
0.7347 0.6380
2 —0.080000  —0.038851  —0.134840
0.5653 0.7803 0.3310
C3 —0.038851 —0.018868 —0.065484  0.485643
0.7803 0.8923 0.6380 0.0002*
c4 0.316736  —0.081264  0.153106  —0.167332
0.0196* 0.5591 0.2690 0.2265
cs —0.080000 —0.038851 0.411262  —0.080000
0.5653 0.7803 0.0020* 0.5653
c6 0.063246  —0.061430  0.042640 0.063246
0.6496 0.6590 0.7597 0.6496
7 —0.090351 —0.043878 —0.152286  0.153596
0.5159 0.7527 0.2716 0.2675

—0.081264
0.5591
—0.038851 0.316736
0.7803 0.0196*
—0.061430  0.188982  —0.126491
0.6590 0.1711 0.3621
0.430007 0.102590  —0.090351  0.028571
0.0012* 0.4604 0.5159 0.8375

Legend: 'Correlation coefficient, Probability Level; *Correlation data (also presented in italics) significantly different at p<0.05; Al =
Butchers familiar with slaughterhouse components and able to explain it; B1 = Butchers who indicated ‘yes’ to meat inspection as im-
portant; C1 = Butchers who indicated ‘no’ to finding aspects of meat inspection ‘uncomfortable’; C2 = Butchers who indicated ‘yes’ that
they were well engaged with veterinarians during the meat inspection process; C3 = Butchers who indicated ‘yes’ that meat inspection
process+veterinarians added value to their profession; C4 = Butchers who indicated ‘no’ to worrying about the final outcome of the meat
inspection process; C5 = Butchers who indicated ‘no’ to meat inspection process being time-consuming; C6 = Butchers who indicated they
have a ‘voice’ during the meat inspection process; C7 = Butchers who had no other challenges concerning the meat inspection process.
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To interpret logistic regression outcomes, and
less depend on the probability levels, the use of odds
ratios can help to measure the unique effect of pre-
dictor on outcome, given its ability to be scaled-up
without confrontation of boundary points of between
0 and 1 (Gelman and Hill, 2007). Excluding sex and
work pattern, the butchers’ years of work experience
(<1 year, 1-5 years, and or >5 years) by obtaining a
reasonable H-adj value of 51.56, was deemed suita-
ble as the predictor in the logistic regression test. The
influence of butchers’ years of work experience on
the studied meat inspection slaughterhouse variables
using simple logistic regression analysis is shown in

Table 4. Despite the obtained non-significant (p>0.05)
probability results, the butchers’ years of work expe-
rience produced three odds ratios trends on the meat
inspection slaughterhouse (output) variables. First-
ly, those who indicated ‘yes’ to being familiar with
slaughterhouse components, are comfortable with as-
pects of meat inspection, and worry about the final out-
come of the meat inspection process obtained similar
odds ratios trend (<1 year: odds ratios=1; 1-5 years:
odds ratios=>1; >5 years: odds ratios=>1). Secondly,
those who indicated ‘yes’ to considering meat inspec-
tion important, and that veterinarians and the meat
inspection process add value, obtained similar odds

Table 4. Influence of butchers’ years of work experience on the studied meat inspection slaughterhouse
variables using simple logistic regression analysis

15
>5

<1
1-5
>5

<1
1-5
>5

<1
1-5
>5

<1
1-5
>5

<1
1-5
>5

<1
=5
>5
<1
1-5
>5
<1
1-5
>5
<1
1-5
>5

Variables Years of work Odds v
experience Ratio Probability*

Level of

>1 p>0.05 79.73

>1

1
1 p>0.05
<1

17.14
>1 p>0.05 76.97
>1 p>0.05 58.91
>1 p>0.05 28.65
1 p>0.05 17.14
>1 p>0.05 68.54
1 p>0.05 33.12
1 p>0.05 55.88

1 p>0.05 37.01

Legend: Key: AIC = Akaike Information Criterion; *Level of significance set at <0.05

W
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ratios trend (<1 year: odds ratios=1; 1-5 years: odds
ratios= 1; >5 years: odds ratios= <1). Thirdly, those
who indicated ‘yes’ to meat inspection process being
time consuming, who have a voice during the meat
inspection process, and who had other meat inspec-
tion challenges to share, obtained similar odds ratio
trend (<1 year: odds ratios=1; 1-5 years: odds ratios=
1; >5Syears: odds ratios=>1).

Moreover, AIC has been deemed useful to de-
termine the authenticity, and validity of regression
(models) outcomes, even when the sample size of a
given study is small (Hurvich and Tsai, 1989). Ta-
ble 7 shows the AIC value was least (AIC=17.14)
for those butchers who indicated ‘yes’ that veteri-
narians and the meat inspection process add value,
and greatest (AIC=79.73) for those butchers who in-
dicated ‘yes’ that they were familiar with slaugh-
terhouse components. Through their years of work
experience, butchers could develop a better appre-
ciation and understanding about how veterinari-
ans and meat inspection process could add value to
their profession. Deducing from Tyre et al. (2003),
the AIC would be the estimate of constant with the
relative distance between the unknown true likeli-
hood function of data, and fitted likelihood function
of model, wherein the lower AIC depicted the mod-
el considered as closer to the truth.

Limitations of study

In the implementation process of this current
work, a number of limitations, in our opinion, were
delineated. Firstly, the small sample size of the cur-
rent study, that is, 54 butchers, as well as that it fo-
cused on one slaughterhouse, might be considered a
limitation to this study. The small sample size might
also limit the detectability of years of work experi-
ence predictor to logistically regress any influence
on the studied meat inspection slaughterhouse vari-
ables. Moreover, there is a possibility that a study in-
vestigating the same specific objective, but capturing
more butchers, and to a large extent, more slaugh-
terhouses, could provide a different outcome. Sec-
ondly, even though the slaughterhouse in the current
study resembles others in various LGAs in Nigeria,
the discussion herein might not be adequately/ful-
ly representative of Nigeria’s butchers’/slaughter-
houses’ circumstances. Nigeria being a multicultural
and multi-ethnic nation, both butchers’ work terrain
and slaughterhouse circumstances in the various lo-
cal governments would differ. Thirdly, although any
conducted meat inspection procedure/process large-
ly coordinated by any veterinarian in Nigeria would

typically adhere to and be consistent with the pre-
scribed format learned through Doctor of Veteri-
nary Medicine (DVM) training as delivered across
the veterinary schools, how the butchers associate
and connect with one (or more) veterinarian(s) has a
fair chance to differ within and across slaughterhous-
es. Fourthly, there were some questions posed to the
butchers that required either ‘yes’ or ‘no’. The butch-
ers providing such answers could be perceived as a
limitation. According to Okpala, Nwobi and Korzen-
iowska (2021), such responses might not necessar-
ily reveal the truth. Additionally, the various attrib-
utes of knowledge base, challenges encountered, and
enhancement prospects of meat inspection process
studied herein might be perceived to appear rather
preliminary. Howbeit, we hold the opinion that this
current work lays a robust foundation for future stud-
ies. Considering all the above-mentioned limitations,
nonetheless, the database the current study has creat-
ed serves great benefit to all the involved parties, that
is, from butchers, slaughterhouse management, con-
sumers, government/policy makers, to researchers.

Conclusions

Through this current slaughterhouse case anal-
ysis, a strong attempt has been made towards de-
lineating the butchers’ knowledge base, challenges
encountered, and enhancement prospects for meat
inspection processes. The butchers, male-dominat-
ed, largely secondary level educated with over five
years of work experience, delivered mostly >5 days/
week work patterns. Besides their great familiarity
with the slaughterhouse components, butchers un-
doubtedly know what the meat inspection process
entails and appear always prepared for the worst of
the outcomes.

Almost all butchers considered the meat inspec-
tion important, greatly prioritizing checking and en-
suring the beef meat is safe before it is sold to the con-
sumer. Besides some positively correlated variables,
the latter obtained resembling odds ratios trends in
butchers’ years of work experience. Butchers’ great-
est challenge in the meat inspection process is the fear
of losing their beef meat. The meat inspection process
requires veterinarians’ objectivity, consistency, and
thoroughness to assure consumer protection and safe-
ty. It is clear the butchers need more help in the meat
inspection process so as to become more persuaded to
accept the eventual decision/outcome reached by the
veterinarians. Despite this, the butchers still believe in
the meat inspection process, with the understanding
that it is equally very challenging.
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The butchers’ acceptance of negative meat in-
spection outcomes could improve if veterinarians en-
gage more effectively. Nonetheless, the butchers desire
more from the veterinarians, and beyond the meat in-
spection process. For instance, they demand empathy
from the veterinarians, and to enable butchers to add
a voice in order to help improve the slaughterhouse’s
progress for the public good. Clearly, the repetitive
nature of the butchers’ daily routines is reflected in
their capacity to develop and grow in their profession

through years of work experience. The butchers yearn
for both local and state governments of Nigeria to fund
the improvement of their knowledge base. Addition-
ally, butchers yearn for more cooperation and under-
standing from veterinarians, especially during the meat
inspection processes, so that it becomes less compli-
cated, more motivating, and conflict-free. Future work
should be directed on the financial and public health
implications of meat inspection outcomes, and this can
be achieved through more robust case studies.

RazgraniCenje baze znanja mesara, izazovi i perspektive
za poboljsanje postupka inspekcije mesa: primer
klanice goveda

Charles Odilichukwu R. Okpala, Obichukwu C. Nwobi, Malgorzata Korzeniowska

A p strakt: Postoji relevantna literatura o onome sto nigerijski mesari znaju i izazovima sa kojima se susrecu, posebno tokom
procesa inspekcije mesa goveda. Mesari, podstaknuti da iznesu svoje predloge za poboljsanje procesa inspekcije mesa, zajedno sa
savetima veterinara, mogu posluziti kao (buduci) faktori poboljsanja. Ova studija imala je za cilj da razgranici bazu znanja mesara,
izazove sa kojima se susrecu i perspektive za poboljSanje postupka inspekcije mesa, kroz analizu slucaja/primera klanice goveda u
Nsukka urbanu, koja se smatra predstavnicom mnogih drugih u Nigeriji. Polustrukturalni upitnik je distrivuiran putem intervjua mesa-
rima, ukupno 54 osobe, a vreme intervjua zavisilo je od njihove dostupnosti i pogodnosti. Mesari, muskarci (frekv. = 100 %, n = 54),
uglavnom srednjeskolsko obrazovani, vec¢ina sa> 5 godina radnog iskustva i radnom nedeljom od > 5 dana, bili su vrlo dobro upoznati
sa komponentama klanica, jasno su razumeli Sta je inspekcija mesa i cinilo se da su uvek bili pripremljeni za najgore ishode. Mesari
(frekv. = 98,15%, n = 53) su bili misljenja da je inspekcija mesa vazna (p <0,0001, H-adj. = 99,22) kako bi se prioritet dao govedem
mesu i bezbednosti potrosaca. Izazovi mesara u postupku inspekcije mesa ukljucuju strah od gubitka govedeg mesa ili celog trupa sto-
ke, kao i finansijske implikacije bilo kakvog gubitka. Uprkos nekim pozitivnim (p <0,05) promenljivim vrednostima u korelaciji, kasnije
dobijeni slicni trendovi odnosa kvota na osnovu radnog iskustva mesara. Prihvatanje negativnih rezultata inspekcije mesa od strane
mesara moze se poboljsati ako se veterinari efikasnije angazuju.

Kljuéne reci: rukovaoci mesom, izazovi; higijena mesa, veterinar; korelacija; logisticka regresija.
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