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I. INTRODUCTION 

Poultry slaughterhouses in Khartoum state were 

distributed in the three localities of the State designed to 

produce more than 31,400 bird/ hr. From these, 10 

modern companies have additional halls for cutting 

chicken, tallying or classifying to wings, breast, 

drumstick, legs and fillet then packing and freezing. 

Compared to the traditional operations, the halls in these 

modern operations, so far, comply with the regulations in 

terms of cleanliness and hygiene.
[1]

 

 

Meat is supposed as an important source of protein to 

people and is the most mortal of all important foods 

because of its rich nutrients that encourage microbial 

growth. Food borne infections and illnesses are a serious 

worldwide health problem associated with economic 

losses. Economic losses due to food borne diseases are 

also important worldwide problem.However, the 

consumption of poultry meat has increased worldwide 

within the last decades.
[2]

  

 

Epidemiological reports suggested that poultry meat is 

still the primary cause of human food poisoning. Poultry 

meat is more favorable in the consumer market due to 

easy digestibility and acceptance by the majority of 

people.
[3]

 

 

Pathogenic bacteria such as Salmonella spp., 

Staphylococcus aureus (S.aureus), Listeria 

monocytogens, Campylobacter spp. and Escherichia coli 

(E. coli 0157:H7), have been involved in a number of 

food borne illnesses.
[4]

 These bacteria arise from 

contamination in the slaughterhouse during processing of 

live poultry into meat. Veterinary inspection procedures 

cannot detect presence of bacteria on meat.
[4]

 The main 

sources of contamination include the slaughtered poultry 

themselves, personnel and the slaughterhouses facilities. 

 

It seems to be very difficult to implement an HACCP 

based system in traditional poultry meat portioning 

operations, when a high proportion of employees is not 

familiar with the science behind having an appropriate 

PRPs in place.
[1]

 Mortimore and Smith
[5]

 have shown that 

many trainers had been willing to provide HACCP 

training without considering the scope (what has to be 

taught and what need not) and the depth of coverage.  
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ABSTRACT 

This study in Khartoum State from February 2018 to August 2020. Twelve operations 

were selected out of a total of 33 (36.4%) operations. A number of 6 POs were chosen 

randomly from the traditional and 6 from modern systems to cover the three localities 

of Khartoum State. The study aimed to assess the knowledge, attitudes and practices 

(KAP) related to food safety among the workers in poultry portioning operations. The 

data was collected through structured questionnaire. The study found that vast majority 

(83.3%) of participantswere trained to do their responsibilities, while only 16.7% were 

not trained. More than one third (35%) of the participants had high secondary school 

education, 28.3% had primary education, 20% had university education and 13.3% 

were illiterates, while only 3.3% had intermediate education. More than half of the 

participants (55%) had 1-5 years working period, 31.7% had less than 1 year, 8.3% 

have 6-10 years and 5% had more than 10 years working. Over three quarters (78.3%) 

of participants usually wear protective clothes, while only 21.7% were not wearing. 

The study revealed no significant differences between the two systems in terms of 

Knowledge of workers about meat safety was considered high (ranged from 95-100%). 

This study indicated that poultry POs in different processes in Khartoum State need to 

apply Hazard Analysis and Critical Control Point (HACCP) programs. The study 

concluded that the majority of workers were trained to do their job responsibilities and 

were able to conduct good hygiene measures while performing their job. 
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II. MATERIAL AND METHODS 

 Study area and population 

This study was conducted in both traditional and modern 

(companies) poultry POs in the three localities of 

Khartoum State (Khartoum, Omdurman and Bahri). 

 

 Study design 

This cross-sectional research study was conducted using 

questionnaire. 

 

 Questionnaire 

A face–to-face questionnaire was used to collect 

information about knowledge, attitudes and practices of 

workers regarding food safety. Levels of workers' 

knowledge about food safety selected according to the 

five keys to safer food as mentioned by WHO.
[6]

 Sixty 

questionnaires were used to collect information about 

knowledge, attitudes and practices of the target 

population regarding food safety. The questionnaire was 

designed to obtain information on food safety 

perceptions, personal information, and knowledge of 

workers about meat safety, awareness of food-borne 

illnesses, meat handling and hygienic safety practices. 

The target populations for filling the questionnaire were 

the workers of the poultry POs. 

 

Statistical Analysis 

The collected data was analyzed using SPSS version 

20.0. Descriptive statistics, frequency and mean were 

used.  

 

III. RESULTS 

 Personal information 

Figure (1) indicated that almost three quarters of participants were males (73.3%) and 26.7% were females. 

 
Fig. 1: Distribution of participants by gender (n=60) 

 

Figure (2) displayed that (78.3%) of participants were aged between 15-30 years, 18.3% aged between 31-45 years and 

only 3.3% aged between 46-60 years. 

 

 
Fig. 2: Distribution of participants by age group (n=60) 

 

Concerning education levels, more than one third (35%) of the participants had high secondary school education, 

28.3% had primary education, 20% had university education and 13.3% were illiterates, while only 3.3% had 

intermediate education as shown in figure (3). 

 

 
Fig. 3: Distribution of participants according to level of education (n=60) 
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More than half of the participants (55%) had 1-5 years working period, 31.7% had less than 1 year, 8.3% have 6-10 

years and 5% had more than 10 years working, figure (4). 

 

 
Fig. 4: Distribution of participants according to working period (n=60) 

 

As shown in figure 4.5, the vast majority (83.3%) of participants were trained to do their responsibilities, while only 

16.7% were not trained. 

 

 
Fig. (5): Distribution of participants according to whether they were well trained and trained to do their 

responsibilities or not (n=60) 

 

Figure (6) indicated that, over three quarters (78.3%)of participants usually wear protective clothes, while only 21.7% 

were not wearing. 

 

 
Fig. (6): Distribution of participants according to wearing of protective clothes (n=60) 

 

Nearly 70% of the participants were not wearing protective clothes because it was not available and 30.8% mentioned 

that it was not comfortable as shown in figure (7). 

 
Fig. 7: Reasons behind why workers did not wear the protective clothes (n=13) 

 

 Hygiene practice among participants 

Table (1) illustrated the distribution of hygiene practice 

among workers. The vast majority 51(85%) of workers 

cleaned their hands before starting, during work and 

when the work needs that. A number of 45 (75%) of the 

workers used soap. 
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Table 1: Distribution of hygienic practice among workers. 

Hygienic practice Response No. % 

Do you clean your hands before starting, during work and when the work needs that?    
Yes 51 85.0 

No 9 15.0 

 Total 60 100.0 

Do you use soap when washing your hands? 
Yes 45 75.0 

No 15 25.0 

 Total 60 100.0 

For how long do you clean your hands? 

10 seconds 15 33.3 

15 seconds 20 44.5 

20 seconds 10 22.2 

 Total 45 100.0 

Do you dry your hands after cleaning? 
Yes 39 65.0 

No 21 35.0 

 Total 60 100.0 

If YES, how do you do that? 

Paper towel 5 8.3 

Cotton towel 23 38.3 

My apron 9 15.0 

Nothing 2 3.3 

 Total 60 100.0 

When you go to lunch or toilet do you repeat washing your hands? 
Yes 57 95.0 

No 3 5.0 

 Total 60 100.0 

Do you smoke or use snuff during the work? 

 

Yes 6 10.0 

No 54 90.0 

 Total 60 100.0 

Identify your work place? 

Defrosting area 8 13.3 

Portioning area 21 35.0 

Packaging area 23 38.3 

Refrigerators area 8 13.3 

 Total 60 100.0 

Do you move from your place of work to another during the shift time? 

 

Yes 45 75.0 

No 15 25.0 

 Total 60 100.0 

 

 Knowledge of participants for meat safety 

Table (2) showed the knowledge of workers of meat 

safety. The vast majority of workers (88.3%) knew the 

meaning of meat contamination. More than two thirds 

(66.7%) of those who knew the meaning of meat 

contamination mentioned meat color change, 13.3% said 

purification, 10% said dirty and only 1.7% said fracture. 

The most common diseases affect poultry mentioned by 

workers were bird influenza (51.7%), Newcastle 

(18.3%), Salmonella (3.3%) while 26.7% did not know. 

 

Table 2: Knowledge of workers of meat safety. 

Meat safety Response No. % 

Do you know the meaning of meat contamination? 
Yes 53 88.3 

No 7 11.7 

 Total 60 100.0 

If yes, explain the meaning of contamination? 

Dirty 6 10.0 

Meat color change 40 66.7 

Fracture 1 1.7 

Purification 8 13.3 

 Total 60 100.0 

What are the most common diseases affect poultry? 

Newcastle 11 18.3 

Bird influenza 31 51.7 

Salmonella 2 3.3 

don’t know 16 26.7 

 Total 60 100.0 

Do these diseases infect humans too? 
Yes 33 55 

No 27 45 
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 Total 60 100.0 

If you have a disease accompanied by colic and diarrhea, do you leave 

the slaughterhouse and go to hospital? 

Yes 47 78.3 

No 13 21.7 

 Total 60 100.0 

Do you go back to your work before finishing treatment duration? 

come back to my workplace 6 10.0 

Wait until complete my 

treatment at home 
41 68.3 

 Total 60 100.0 

Do you do regular medical test and have health certificate? 
Yes 44 73.3 

No 16 26.7 

 Total 60 100.0 

Do you sterilize the knife with which you work by hot water? 
Yes 15 25.0 

No 45 75.0 

 Total 60 100.0 

If your answer yes, how many times a day you sterilize it? 

Once during work 9 60.0 

Twice 5 33.3 

More than once 1 0.7 

 Total 15 100.0 

 

As displayed in table (3), the majority of respondents 

(98.3%) thought that washing floors, walls and different 

surfaces with detergents and disinfectant was important 

for meat safety. However, 95% of the respondents 

mentioned that there were places or equipment that will 

not affect meat safety if not cleaned and disinfected. All 

the respondents (100%) stated that it is necessary to store 

the meat in the refrigerators, while 98.3% thought that if 

transport vehicles are not cleaned and disinfected, this 

will affect meat safety. 

 

Table 3: Knowledge of workers by meat safety. 

Meat safety Response No. % 

In your opinion, is washing floors, walls and different surfaces with detergents and 

disinfectant important for meat safety? 

Yes 59 98.3 

No 1 1.7 

 Total 60 100.0 

Is there any places or equipment that will not affect meat safety if notcleaned and 

disinfected? 

Yes 57 95.0 

No 3 5.0 

 Total 60 100.0 

Is it necessary to store the meat in the refrigerators? 
Yes 60 100.0 

No 0 0.0 

 Total 60 100.0 

 If the meat is not refrigerated, will this affect the safety of meat? 
Yes 60 100.0 

No 0 0.0 

 Total 60 100.0 

Is it necessary to clean and disinfect vehicles used to transport meat?  
Yes 60 100.0 

No 0 0.0 

 Total 60 100.0 

In your opinion, if transport vehicles are not cleaned and disinfected, will this  affect meat 

safety 

Yes 59 98.3 

No 1 1.7 

 Total 60 100.0 

 

IV. DISCUSSION 
 

This study was conducted to assess the current situation 

for level of knowledge, attitudes and practices related to 

food safety in portioning poultry operations in Khartoum 

State, Sudan.  

 

The study showed that the majority of workers in this 

sector were males. This may be because the locations of 

these operations are far from residential areas. 

 

The present study revealed considerable proportion of 

illiterate participants of more than thirteen percent. This 

low education level may indicate that the workers 

remained working in poultry industry due to the lack of 

opportunities in the job market. It can also be anticipated 

that low educational level may negatively affect 

productivity and safety. Oluwatayo
[7]

 stated that the more 

the number of years of formal education of the poultry 

farmers, the higher the workers ability to take risks.  

 

This study revealed that the majority of workers were 

trained to do their job responsibilities. This finding 

complies with that recorded by Nasr
[8]

 who showed that 

63.3% of the respondents in meat operations in 

Khartoum State were hygienically qualified for the job, 

https://scialert.net/fulltext/?doi=ajava.2013.786.795#60249_an
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indicating that they were aware of the food hygiene 

program. 

 

Furthermore, the majority of participants in this study 

were found to wear protective clothes and those who did 

not was because it was not available. This result was in 

line with that stated with Arcuryet al.
[9]

 who recorded 

that having PPE available and encouraging its used were 

important considerations. The importance of having PPE 

in place is because food workers can spread foodborne 

illness in the food service environment through hand 

contact with pathogens from their gastrointestinal tracts 

or objects or food contaminated with pathogens and 

subsequent passage of pathogens to food.
[10]

 

 

In the present study the vast majority of workers were 

found to clean their hands for 10 to 20 seconds before 

starting, during work and when the work needs that. This 

finding is supported with that stated byFDA
[11]

 food code 

which indicated that hand washing should take at least 20 

seconds and shall include running warm water, soap, 

friction between hands for 10 to 15 seconds, rinsing, and 

drying with clean towels or hot air. The finding is also in 

line with a study conducted in Italia poultry sector which 

showed that most of the Italian (84.3%) poultry workers 

used soap to wash their hands. The result is also 

supported by a study conducted by Neupaneet al.
[12]

 

where 71.7% of the respondents washed their hands 

regularly with soap and water. Contrary to this, Palumbo 

et al.
[13]

 reported that depending upon the type of food 

facility, 33% to 73% of the facilities investigated were 

out of compliance with proper hand washing procedures. 

 

It is stated that hand drying after washing is an essential 

component of effective hand hygiene procedures.
[14] 

Although the means used in hand drying in this study 

were not appropriate, a considerable portion of 

respondents used to dry their hands after washing them. 

This finding is supported by that recorded by Guzewich 

and Ross
[15]

 and Palumbo et al.
[13]

 who stated that proper 

hand washing didn’t occur as regularly or as thoroughly 

as needed. 

 

Furthermore, only 10% of workers in this study were 

found to smoke or used snuff during work. Studies 

indicated that Staphylococcus bacteria can be transferred 

from the lips to the hands while smoking.
[16]

 Moreover, 

smoking and consuming food at the slaughterhouse have 

been associated with increased risk of zoonotic diseases 

such as leptospirosis.
[17]

 

 

Three quarters of workers (75%) in this study agreed that 

they used to move from their places of work to another 

during the shift time. Moving from dirty to clean area in 

food processing plants may pose great hazard to food 

safety as this practice spreads pathogenic 

microorganisms such as Salmonella, Shigella and 

Escherichia coli from dirty workers’ hands to food.
[18]

 

 

Also, the present study showed that knowledge of 

workers about the meaning of meat contamination was 

adequate. This finding is in agreement with the study of 

Jianu and Golet
[19]

 where the highest level of knowledge 

was significantly associated with workers who had better 

education.  

 

Carpenter et al.
[20]

 recommended workers with 

symptoms of illness, especially food borne ones, should 

be excluded from work. This study showed high 

knowledge of poultry workers with regard to health 

exclusion policy that deals with sick workers. This may 

be attributed to the high proportion of educated workers.  

 

V. CONCLUSTION AND RECOMMENDATIONS 

This study concluded that the majority of workers were 

trained to do their job responsibilities and were able to 

conduct good hygiene measures while performing their 

job. It is recommended that to use of the HACCP 

(Hazard Analysis Critical Control point) approach by all 

food handlers. 
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