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ABSTRACT 

Most developing countries like Somalia have a challenge of widespread occurrence of meat related 

diseases due to inadequacy of laws on safety, practices of handling meat and sanitation conditions, 

weaknesses in regulatory framework, inadequate education to those involved in handling meat and 

inadequate financial resources for investing on safe equipment. The study sought to assess the 

level of knowledge, attitudes, and meat hygiene practices among butchers, slaughterhouse workers 

and meat traders in abattoirs and meat markets in Bosaso Puntland State of Somalia. Specifically, 

the study sought to assess the level of knowledge and attitude of meat hygiene among butchers, 

slaughterhouse workers and meat traders in Bosaso Puntland State of Somalia and to determine 

the meat hygiene practices butchers, slaughterhouse workers and meat traders adopt while doing 

their work. The study population comprised of all slaughterhouse workers, butchers and meat 

traders in both abattoir and meat markets in Bosaso Puntland State of Somalia. A cross-sectional 

descriptive study design was used to estimate the level of knowledge, attitude and practices in 

meat hygiene among slaughterhouse workers, butchers and meat traders in abattoir and meat 

market in Bosaso. Face-to-face questionnaire and key informant interviews were used to collect 

information about knowledge, attitudes and practices of the target population regarding meat 

hygiene. Data collected from markets and slaughterhouses was edited and entered in the excel 

computer program. The statistical analysis was in terms of proportion, mean and standard 

deviation. Chi square (χ2 was significant in determining the relationship of the sociodemographic 

features with the practice and knowledge scores.  P <0.05 had a statistical significant value and the 

analysis was done by SPSS software. To preset the findings, figures and tables were used. The 

study findings indicated that most of the respondents (69.3%) agreed that wearing gloves is one 

part of individual hygiene, 64.6% agreed that washing hands regularly after contamination is one 
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part of personal hygiene and 71.4% agreed that employees should keep short nails and with 

makeup color. On the other hand, majority of the respondents (79.7%) disagreed that the regular 

washing of hands regularly before one begins work is a vital part of personal hygiene, 70.8% 

disagreed that the proper washing of hands properly reduces contamination risk, 62% disagreed 

that washing hands using water only is not effective enough and 60.2% disagreed that employees 

should not touch their hair after washing their hands. It was concluded that slaughterhouse workers 

and meat traders in Bosaso Puntland State of Somalia have good attitude and fair knowledge on 

meat hygiene, but poor in implementation of appropriate hygiene practices. There was a significant 

relationship between socio-demographic characteristics and the knowledge, attitude and meat 

hygiene practices among the meat actors. This study recommends that the government should 

increase training for slaughterhouse workers, butchers and meat market workers to enhance their 

knowledge and attitudes on food hygiene. Slaughterhouse workers and meat traders should be 

trained on appropriate meat hygiene practices. The various stakeholders in the meat chain should 

strive to maintain high standards right from the slaughter houses as well as in the transportation of 

the meat to the market, the sale process and consumption. This will ensure that the quality of meat 

produced of is maintained at the required standards. Furthermore, massive sensitization based on 

the outcome of this study and on moral persuasion campaigns should be rolled out by the relevant 

regulatory agencies. The government should endeavor to develop meat policies to ensure that all 

meat issues are addressed, especially the safety of the meat. Additionally, the government should 

review and harmonize the various legislations governing the livestock industry and meat safety to 

reduce disease outbreak and to enhance general safety management. This will ensure that all actors 

respond appropriately to ensure meat safety along the production and supply chain.  
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CHAPTER ONE 

1.0 INTRODUCTION 

The livestock has a vital role towards economic growth and development of Somalia as reflected 

in animal exports standing at over 3 million annually. The sector also contributes towards creation 

of 60% of employment opportunities while contributing towards 40% and 80% of the GDP and 

earnings of foreign exchange in Somalia respectively (FSNAU 2010).The simplest definition of 

meat hygiene is the circumstances and measures that are needed for ensuring suitability and safety 

conditions of meat in all stages of the supply chain of the meat and its related products  (CAC/RCP 

58- 2005).Most of the meat inspectors in developing countries and rural abattoirs do not have 

adequate knowledge, information and facts that would help in proper evaluation of sanitary 

conditions of the organs, meat and carcasses of the slaughtered animals (Herenda et al, 2000). 

Meat has a large proportion of nutrients but it is largely exposed to contaminations resulting in 

food related illnesses to end users  (Chepkemoiet al,2015).At the same time, contamination of food 

particularly the raw meat is the most significant cause of food related disease outbreaks or even 

food poisoning because of being improperly handled. Contamination in most cases arise when 

food that does not need cooking like salad is prepared on the same board used for preparing raw 

meat with no proper cleansing (Adesokan and Raji, 2014).  

Good slaughterhouse activities and operation entail careful examination of live animals before 

being slaughtered, and during slaughtering an inspection process. These activities are so critical 

towards preventing diseases related with animals and ensuring that healthy meat is delivered to the 

public.  Most slaughterhouses in many developing countries are characterized by lack of 

inadequate slaughtering and processing facilities, clean water supplies, good sewage or waste 
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disposal systems and refrigeration facilities. In Somalia for example, this has led to contamination 

of meat and poor state of disposing waste products (Alhaji and Baiwa, 2015). This study, therefore, 

is seeks to establish the knowledge level and meat hygienic practices among butchers, slaughter-

house and meat market workers in Bossaso. Information generated from this study will serve to 

better educate individuals involved in slaughter and meat trade who are often recognized as 

important to assurance of meat safety and delivery of wholesome meat to the public. 

1.1 Objectives 

1.1.1: General Objective 

To evaluate the attitudes, knowledge level and meat hygiene practices among slaughterhouse 

workers and meat traders in Bosaso city, Puntland State of Somalia.  

1.1.2: Specific Objectives 

 To determine the knowledge level and attitude of meat hygiene among butchers, 

slaughterhouse workers and meat traders in Bosaso city, Puntland State of Somalia.  

 To determine the meat hygiene practices adopted by slaughterhouse workers and meat 

traders while doing their work. 

1.2 Problem Statement and Justification 

 

In 1996, Somalia produced 49,000 tonnes of goat and sheep meat, 46,000 tonnes of beef, 

approximating to 8.8 kg of small ruminant and 8.2 kg of beef meat per person per year in Somalia 

(FAO/WB/EU, 2004). The collapse of veterinary public health services and infrastructure during 

the civil war in 1991 led to an increase of health risks to meat consumers .Most developing 

countries like Somalia have a challenge of widespread occurrence of food related diseases due to 
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inadequacy of laws on safety, practices of handling food and sanitation conditions, weaknesses in 

regulatory framework, inadequate education to those involved in handling food and inadequate 

financial resources for investing on safe equipment. For most foods targeting human consumption, 

those originating from animals are more dangerous in exception to circumstances where food 

hygiene is considered (Haileselassie et al, 2013). An estimated 10% to 20% of the outbreaks 

related to food are because of contamination by people who handle food. In fact, about 200 cases 

of food related diseases can be treated by observing hygiene. The crucial factors causing safety 

and quality issues are the microbes. All individuals involved in food handling including the 

producers of food and marketers have a responsibility of adhering to safety practices (Abdelrazig 

et al, 2017).This is underlined by the fact that production, selling and handling of animal related 

food of poor quality attracts significant attention from the public domain of the country(Lawan et 

al, 2013) 

1.3 Hypothesis 

Ho: Slaughterhouse workers and meat traders in Bosaso city have no adequate meat hygiene 

knowledge and do not use recommended meat hygiene practices 

Hi: Slaughterhouse workers and meat traders in Bosaso city have adequate meat hygiene 

knowledge and do use recommended meat hygiene practices. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 Importance of meat in diet 

Meat is an important component of diet as it is a rich source of proteins. It consists of some amino 

acids closely matched to that of human beings and significant amounts of Vitamin B12. They are 

excellent sources of minerals and micronutrients such as manganese, iron, zinc and copper (Rajesh 

Kumar 2006). 

Most ancient people relied on meat as the major source of food and it has played a critical role 

since time immemorial by supplying plenty of nutrients to consumers.  Meat is consumed both 

locally and globally (Ramya et al, 2015), and supplies more proteins and less of the starch to the 

body (Biesalski and Nohr, 2009). At the same time, meat supplies some of the critical 

micronutrients like the folic acid and vitamin A, 

2.2 Slaughterhouse 

A slaughterhouse (which is also called an abattoir) is a special structure constructed with approval 

and registration from relevant authorities for purpose of slaughtering livestock for production of 

meat. The construction of the slaughterhouse is such as to ensure hygienic slaughtering and 

dressing of animals with minimum contamination. Abattoir workers must strive to ensure that meat 

produced is hygienic and safe for human   ensuring slaughtering and dressing is done hygienically 

(Lawan et al, 2013). Normal slaughterhouses need to have certain qualities; for instance, the 

personnel working there should be competent, the equipment should be using modern technologies 

and there should be steady flow of water. In addition, there should be proper systems of 
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safeguarding sanitation and hygiene and an efficient drainage system. There should be proofs for 

distracting insects and the floor should to be cemented (Akpabio et al, 2015). 

2.2.1 Location and design of Slaughterhouse 

An ideal slaughterhouse location should be free from objectionable odors, dust and smoke. It 

should be linked to the public road by adequate dust-proof access ways. In addition, the 

slaughterhouse and the meat processing site should be completely disconnected from any other 

industrial, commercial and residential buildings (FAO 2010; KEBS, 2017). The design of a 

slaughterhouse should provide for a continuous slaughter process, without any possibility of 

reversal, inter-section or over lapping between the live animals and meat, and between meat and 

by-products or waste (FAO 2010). The slaughterhouse consists of the following sections: The 

lairage for receiving and holding animals, slaughter hall which is divided into stunning area, 

bleeding area, flaying area, evisceration area, carcass splitting where applicable, carcass washing, 

and meat inspection area (FAO, 2010). A stunning area should be adequately designed for different 

species of animals. The bleeding area should be of acceptable size and strategically located so that 

the blood does not splash on to other animals being slaughtered or on the carcasses being skinned. 

A floor wash point should be provided for intermittent cleaning (FAO 2010). Suitable means of 

hoisting the slaughtered animal shall be provided with sufficient height for the animal carcass to 

hang above the floor to facilitate bleeding, flaying and evisceration operations. 

Flaying of carcasses should be done when slaughtered animal is hanging and never on the floor. 

Adequate means and tools for dehiding or belting of the animals and for immediate disposal of 

hides or skins shall be provided. Hides or skins, heads and legs shall be immediately transported 

to a room where they shall be held before further processing.  Facilities shall be provided for the 
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evisceration to be done hygienically, including facilities for the sterilization of the evisceration 

equipment and for handling red and green/rough offals (FAO, 2010)  

Carcass splitting should be done straight down the middle as appropriate so as not to damage the 

meat. This is only applicable for beef and pork carcasses. Appropriate carcass splitting equipment 

and potable water for washing carcasses should be provided in the slaughterhouse. Carcass 

washing should be done using potable water with sufficient pressure to remove all blood and other 

types of dirt. Adequate postmortem inspection facilities are provided for efficient conduct of 

inspection and maintenance of sanitary conditions. Facilities that ensure chilling of the meat at 

temperature range -2 to 4oc are important in a modern slaughterhouse. Suitable and sufficient room 

shall be provided for the retention of all meat condemned as unfit for human consumption and 

shall be locked up separately. Suitable and sufficient facilities shall also be provided for the 

isolation of meat requiring further examination by the veterinary inspector within the premises of 

the slaughterhouse (FAO, 2010) 

2.2.2 Sanitation of slaughterhouse 

Sanitation is a broader term referring ensuring that the slaughterhouse is cleaned and disinfected 

while at the same time ensuring that rodents and insects are controlled by the use of chemicals. 

For proper and efficient cleaning, the surfaces of premises and other equipment need to be smooth 

for easy of cleaning. Cleaning should be done using food grade detergents and disinfectants. 

Cleaning seeks to eliminate organic substances and dirt for instance fat and protein particles from 

the surfaces of walls, tools, equipment or floor. There are several approaches to be employed 

during cleaning; dry cleaning (where scrap is physically removed), wet cleaning (water hoses or 

brushes are used), cleaning driven by high pressure (where pressure is used to pump water for 

cleaning) and chemical cleaning (where detergents are used during the process). Disinfection on 
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the other hand, is where, microorganisms are completely removed from floor, surfaces or tools. 

This can be achieved with the help of hot water (probably steam) or even chemicals. In meat 

industries, chemical disinfection is the most preferred method. Staff in the slaughterhouse should 

be trained in proper methods of cleaning and sanitation. (FAO, 2010). 

2.3 Slaughter techniques 

Slaughter techniques throughout the world are governed by tradition, ritual or legislation 

depending upon the people and the country. These methods relate to the manner in which the 

animal is killed and bled and to some extent dressing and handling prior to use as food (Clottery 

2011). There are two main methods of slaughtering animals . These are stunning and non-stunning 

methods of slaughter. 

2.3.1 Stunning methods of slaughter 

This is the process of rendering animals unconscious, immediately prior to slaughtering them 

for food. After stunning, the animal remains unconscious until it dies from blood loss.  Stunning 

also renders the animals immobile thus eliminating excitement and possible injury to personnel. 

Stunning is achieved by use of  mechanical, electrical  or chemical methods (Clottery,2011). 

Mechanical stunning method involves stunning animals by the way of shooting, usually following 

two forms: using captive bolt pistols by force to make concussion in the animal’s head or using a 

freely penetrating firearm or gun. Sometimes, penetrating heads filled with air are also used to 

immobilize livestock (Clottery, 2011). Electrical stunning is used mainly on pigs and poultry. In 

pigs, electrodes are applied between the ears and a current with a voltage of 70-80 Volts /AC 50-

60cycles is passed through for a period of 1-4 seconds and thereafter the animal is bled within 5-

7 second by sticking or severing of jugular veins. Poultry stunning involves dipping head of bird 
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in an electrolyte solution carrying a current for a few seconds after which the birds are bled by 

severing the jugular veins. 

Chemical stunning is achieved by use of carbon dioxide in making animals immobile before 

bleeding., Carbon dioxide stunning is used commonly on small livestock including sheep and 

goats. The animals are led individually or in pairs into a pit, tunnel or a compartment where CO2 of 

65–75 percent (optimum 70 percent) concentration is released for 60 secs. The animals quickly 

pass into an unconscious state. They are then removed and bled immediately (Clottery 2011). 

Stunning of animal before slaughter is an obligatory procedure in many countries. Stunning also 

renders the animals motionless thus eliminating excitement and possible cruelty. 

2.3.2 Non-stunning methods of slaughter 

a). Halal Slaughter 

This describes a slaughter technique that is guided by strong Muslim practices such that the 

slaughter man should be trained. The animal must be alive at the time of slaughter and death is 

achieved using a sharp knife. The slaughtermen are trained on the need to cut the neck of the 

animal so that the jugular veins are severed simultaneously, while ensuring that the spinal cord is 

not severed when the animal is still alive (Shimshony andChaudry 2005). The sudden severing of 

the jugular veins initiates a great deal of hemorrhage which causes maximum drain of blood 

causing ischemia and anoxia of the brain (Aidaros, 2005: Mohammad, 2007). This disables the 

sensory centre and causes the animal to become entirely insensitive to pain (Mohammad, 2007). 
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b). Kosher method of slaughter 

In this method, a very sharp knife is used to simultaneously sever the jugular veins and carotid 

arteries making the animal lose consciousness 30 seconds after both major blood vessels are 

severed, immediately cutting off blood to the brain. The principle of this method is to initiate 

sudden massive blood loss to cause cerebral ischemia and anoxia, which disables the sensory 

centre inducing insensitivity to pain (Yardimci, 2019). The shortest time of achieving 

unconsciousness using this method has been reported to be 3 seconds and the longest time to be 

60 seconds (Pleiter 2010) 

c. Hindu method of slaughter 

In the Hindu method of slaughter, the head of the animal is attached to a stable column and the 

posterior legs are stretched out in the opposite direction. The animal is beheaded from the backbone 

side with a single stroke of a sword or axe. This will cause a sudden death of the animal because 

the spinal cord is cut and the circulation of blood to the brain is immediately stopped, resulting in 

brain failure within seconds. Thus, the animal will not feel or realize any pain. For this reason, this 

procedure is considered to cause the minimal pain and suffering to the animal compared to other 

procedures [Seiad and Joe 2019]. 

2.4 Meat markets 

These are establishments where meat is sold. They should be planned and constructed to improve 

on hygiene status. The materials for building the internal structures and fittings within meat 

markets and butcheries should be durable, for easy of maintenance, cleaning and disinfection.  The 

establishments should be well ventilated with adequate lighting, hand washing and cleaning 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6582925/#B10
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facilities, supplies, waste disposal facilities and well-maintained drainage. Still, the design and 

hygiene conditions of butcheries and many meat markets in most African countries is poor (Ombui 

et al, 2012). 

2.5 Meat hygiene and safety 

Meat is the flesh of an animal, typically a mammal or bird, used as human food. Food is defined 

as any material that people and animal eat that contains constituents that are taken in and used by 

the living body for growth and repair and as a source of energy for various activities. It is 

considered as one of the requirements of human consumption (Nhoel et al, 2016). Meat safety is 

the assurance that a given meat product is suitable for human consumption. The most critical 

component of the manufacturing process is meat quality as consumers of the produced meat are 

highly susceptible to any kind of contamination likely to occur through the manufacturing process 

(Kumar et al, 2013). meat safety is one of the scientific areas that deal with how food is prepared, 

handled and stored for prevention of meat related diseases and illnesses (Giuseppe and Monica 

2010). It covers any activity including handling, preparation or processing of meat with the aim of 

ensuring production of safe food for human consumption (Griffith, 2006). 

2.5.1 Meat Hygiene 

Meat Hygiene are a set of activities that are used to ensure production of safe meat for human 

consumption. Meat is deemed as unsuitable for human consumption either because of the fact that 

the meat was derived from live animal is exposed to a health condition or diseases or because the 

meat is contaminated and spoiled after slaughter.  Spoilage of meat usually occurs during post 

mortem either due to breakdown of chemicals or through the growth of microorganisms. Presence 
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of diseases may render meat unacceptable for human consumption as such meat will result in the 

spread of human infections (Warriss, 2000). 

2.5.2 Purposes of meat hygiene 

Meat hygiene practices primarily strive to ensure that diseases and other infections are not 

transmitted to the man. It also ensures that meat products provided to human are safe and ready 

for consumption without any health effect.  The secondary purpose is an economic aspect. Meat 

hygiene will lead to reduction of loss of meat and its by-products. The tertiary purpose is to prevent 

the adulteration of meat, and to prevent the sale and consumption of contaminated carcass meat, 

which is not demanded by consumer other than as food for animals (Woldecherkos and Yitayal, 

2003). 

 2.6. Food Borne Illness 

Foodborne and related diseases refer to any illness that arises after consuming food that is 

contaminated with pathogens, parasites or viruses (Adley and Ryan, 2016). Foodborne illnesses 

and diseases arising from consumption of food affected by chemical substances, toxins and 

pathogens is a problem that affects people on a global scale for a number of reasons (Feltes et al, 

2017). The leading and key cause of morbidity around the world is Diarrheal diseases and this is 

particularly evident in developing countries. The World Health Organization (WHO) estimate that 

about 2.2 deaths among people of all age categories were attributed to diarrheal diseases and 1.8 

million people in low income countries alone. Of all these reported deaths, 1.5 million were from 

infants aged 14 months and below (Woldt and Moy, 2015). On a global scale, unsafe meat is the 

greatest challenge endangering the life of everybody around the world especially young children, 
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women that are pregnant and the elderly persons (Ahunna et al, 2017). The major source of food 

borne diseases and illnesses is consumption of meat that is contaminated (Bhattarai et al, 2017). 

2.7 Knowledge and meat hygiene practices among meat handlers 

The safety and health status is significantly determined by people who are involved in handling 

meat within the supply chain. An estimated large number of people either die or become ill on 

account of consumption of contaminated meat resulting from poor meat safety and methods of 

handling. Improper handling, preparation and storage of meat brings about contamination resulting 

into food poisoning arising from the pathogens and other disease causing microorganisms 

(Galgamuwa et al, 2016). Individuals who are involved in handling of meat should adhere to high 

level of hygiene and methods of sanitation since the probability of contamination of meat largely 

relies on hygiene and health practices and activities undertaken (Abdelrazig et al, 2017). All people 

involved in handling of meat must have sufficient skills and knowledge for proper handling of 

meat. In reduction of meat related illness, there is need for profession and message regarding the 

best way of ensuring safety of meat. However, these messages and education programs regarding 

the safety of meat are not substitutes of research practices and regulatory activities (AI Kaabi et 

al, 2010). Most developing countries are affected by meat borne diseases because of their poor 

state of sanitation and meat handling practices. The inadequacy of funds and insufficient training 

and education of people involved in handling meat is also the main cause of increased meat borne 

diseases in developing countries. At the same time, most developing countries have poor 

regulatory frameworks guiding how meat safety should be ensured. Based on these arguments, 

there is need for clear understanding of the link existing between the activities and practices of 

meat handlers, their level of knowledge and skills set and the safety of meat in relation to reduction 

of meat borne diseases (Auwalu et al, 2016). In countries where there is high level of improper 
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hygiene of meat, there are higher chances of meat borne disease outbreaks. The skills, knowledge 

and practices of individuals who are involved in handling of meat are key in ensuring the safety 

status of meat. Thus, having in place training programs to target individuals involved in handling 

meat is key in prevention of meat borne diseases. The key challenge especially among developing 

countries is that the level of training offered to meat handlers is not adequate (Madhup et al, 2017). 

The other challenge encountered in safeguarding the health status and quality of meat is that 

individuals involved in handling of meat do not have clear understanding of their roles and 

responsibilities of strengthening the environmental and personal hygiene. As such, an assessment 

of the practices, attitudes and knowledge of meat vendors will significantly help in obtaining the 

required support in the establishment and development of preventive, integrated, effective and 

coordinated strategies as enshrined in the ‘Safe Food Key’ by World Health Organization. This 

also helps in reduction of risks arising from contamination of meat and this reduced meat borne 

diseases (Anthonyet al, 2017). meat handlers play a significant role in strengthening the safety of 

meat through the supply chain from the production stage to the point when meat is processed, 

stored and prepared ready for human consumption. The major cause of meat contamination is 

mishandling and inability to recognize proper measures of hygiene which significantly explain the 

spread of meat related illness and food poisoning. Health conditions and illnesses such as cholera 

and typhoid are mainly brought about by improper handling and preparation of meat (Andy et al, 

2015). 

2.8 Personal hygiene of food handlers 

There are a number of habits that describe personal hygiene including brushing of teeth and 

ensuring hands are properly washed and this plays and important role in preventing fungal, virus 
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and bacterial infections. Personal hygiene in the medical field refers to personal attention aimed at 

preventing how germs and diseases spread. This can be attained by use of personal protective 

instrument like boots and gloves (Abdul, 2012). It is defined as the study of the healthy status and 

living of an individual. The bodies of human beings usually carry bacteria that poison meat into 

the skins, noses and intestines.  It is therefore important that individuals involved in handling meat 

wash their hands properly, use clean clothes and make sure they wear no jewelry when handling 

meat. All these measures are geared towards preventing cross contamination and thus preventing 

meat borne illnesses. Thus, the personal hygiene level of the meat handlers is critical in preventing 

meat borne diseases (Adetunji et al, 2018). meat handlers are charged with the responsibility of 

ensuring that safe meat is provided to consumers. However, most meat handlers in developing 

countries have inadequate skills and knowledge on personal hygiene explaining the high level of 

food borne diseases.  

Any change in eating habits and the techniques of preparing meat would increase the probability 

of meat contamination because of improper handling practices. Bacteria mostly are found in 

sources like dust, air and water and is major cause of food contamination (Ismail et al, 2016). Meat 

handlers simply refer to individuals involved in preparation, processing, storage and serving of 

meat within the supply chain. Such individuals have greater risk of contaminating meat by 

transmission of microorganisms like bacteria and pathogens via their hands, mouth or through 

breathing from the nose (Zarisha et al, 2015). Thus, anybody coming in direct or indirect contact 

with consumable parts of the animal including meat should ensure he/she adheres to the highest 

standard of cleanliness. Meat handlers should ensure that their clothes are well cleaned before and 

after work, their hands are well washed and always use protective clothing (CAC/RCP 58-2005). 
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2.8 Hazard Analysis and Critical Control Point (HACCP) 

Hazard Analysis Critical Control Point (HACCP) is a technique that systematically identifies, 

assesses and control hazards and its development was done by Pillsbury Company during 1960s. 

The HACCP was developed to help space flights ensure high standards of safety of food and it has 

been recognized as an exceptional compared to the conventional end-point-testing by United 

Nations (UN) agencies like FAO and WHO. HACCP has been recommended in production of 

food on a commercial scale (Ropkins and Angus, 2000). Today, HACCP iswidely recognized as 

management system safeguarding the quality of food that has greater capability of adhering to 

higher standards of safety of food through the supply chain  (Wilkinson and Wheelock 2004). For 

slaughtered poultry and meat products, the HACCP records should be kept within a period of 1 

year while for the shelf stable, preserved or frozen food, the HACCP records should be stored for 

a period of about 2 years (Eubanks et al, 2009). The HACCP framework plays an important role 

in ensuring food safety through its easiness’s to monitor. It also help in proper resource 

management, ensuring proper hygiene of food, improvement in productivity and profitability and 

a reduction in costs of production. In spite of these numerous benefits,  HACCP is also associated 

with a number of challenges including low customer and business demand, absence of legal 

requirements, inadequate human capital and financial constraints (Michałowska and Korczak 

2008). Meat handlers can apply the HACCP all through the supply chain from production to the 

consumption point. The implementation of HACCP should also be based on scientifically proven 

evidence in regard to risks related to the health (CAC/RCP 1-1969, Rev. 4-2003). Implementing 

HACCP takes a lot of time and its effectiveness arise when the implementation is slowly done in 

successive and progressive stages. The critical factors during implementation of HACCP include 

empowerment and training if employees (Sneed and   Henroid 2003). Today, HACCP system is 
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widely recognized around the world as a method and technique of ensuring safety of food. The 

increased use and adoption of HACCP is the increased concern of safety of food by different 

stakeholders like public health officers, consumers and government agencies   (Ackah et al,2018). 

2.8.1. Seven Principles of HACCP 

Principle 1: Identify Hazards 

It is critical to identify possible hazards that could be chemicals, physical substances or 

microbiological elements. Identification of hazards should be done at every stage in the supply 

chain system that is from the point of growth to the time food is processed, manufactured, stored 

and distributed to the final consumers.   

Principle 2: Determine Critical Control Points 

It is also essential to decide the most critical points. This entails identification of the critical step 

to control the determined and identified hazard.  

Principle 3: Establishing Critical Limits 

Once every control point has been determined, it is important to check and determine if it is under 

an influence during the processing stage. This may be attained through observation or 

measurement for instance time or temperature.  

Principle 4: Establishment of a Monitoring System 

In order to increase effectiveness of the critical limits, a monitoring system should be set up to 

check performance at the critical points.  

Principle 5: Establishment of corrective actions 

A decision should be made on the possible corrective actions to be undertaken when monitoring 

depicts a deviation in a given critical point.  
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Principle 6: Establish verification procedures 

After establishing the HACCP system, procedures for verification and checking how the system 

work should be set up.  

Principle 7: Establish record keeping and documentation requirements 

The document level needed largely relies on complexity and need of the food businesses. For 

instance, in small firms, what is needed is the simple diary or log book. For bigger and complex 

businesses, there is need for more formal or detailed documentation (New Zealand Food Safety 

Authority 2003).  
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CHAPTER THREE 

3.0 MATERIAL AND METHODS 

3.1 study area 

Bossaso, one of the largest cities in Somalia, is the headquarters of Bari region. The city is located 

in Puntland State along the southern cost of the Red sea and the Gulf (latitude: 11° 17' 0.42" N, 

and longitude: 49° 10' 31.26" E). Located at an elevation of 12 meters above sea level, the city is 

a major commercial center in Puntland State, Somalia. Bossaso, also referred to as Bender Qasim, 

hosts around 700,000 people, majority who consume meat and offal from indigenous livestock 

breeds of camel, cattle and sheep and goats. Offal consumption is highly embraced among the 

population in Bosaso. The kidney, heart, liver marrow, head muscles and the bones are the most 

consumed within the community (FSNAU 2010). However, offal consumption is also commonly 

consumed by women. The liver and the kidney is traditionally considered as the reserve of men.  

Livestock reared in pastoral systems also contribute significantly to the national economy and is 

the key means of sustenance for families as it supplies them with end products like skin, hides, 

meat and milk. At the same time, domestic animals in Somalia play an important role as far as 

human welfare and livelihood is concerned.  The livestock kept in Puntland are indigenous breeds 

of goats, sheep, camel and cattle breeds that are more adaptable to arid environment and more 

resistant to diseases, drought and capable of surviving on poor nutrition that have become major 

challenges to livestock production. Productivity is low compared to improved types of livestock; 

nevertheless, it is widely agreed that these indigenous breeds should be promoted and conserved 

while enhancing the traits for meat and milk production. Bossaso has two slaughterhouse and five 

meat markets (Robert et al, 2015). 
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Map of Puntland in Somalia and the location of Bossaso. 

3.2 Study Population 

The study population comprised of all slaughterhouse workers, butchers and meat traders in both 

abattoir and meat markets in Bosaso Puntland State of Somalia. 

3.3 Study Design 

The researcher used to the cross-sectional study design for the estimation of the knowledge level, 

attitude and practices in meat hygiene among slaughterhouse workers, butchers and meat traders 

in abattoir and meat market in Bosaso. Face-to-face questionnaire and key informant interviews 

were used to collect information about knowledge, attitudes and practices of the target population 

regarding meat hygiene. The guidelines used to carry out the key informant interviews were based 

on pre-prepared structured questionnaires.  

3.4 Sample size determination 

The sample size was determined according to the formula in Dahoo et al,(2003) 
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n= Zα²PQ/L² 

Where n= is the appropriate sample size  

Zα= the normal deviate that provide 95 per cent confidence interval (1.96) 

P= a prior estimate of the prevalence of disease. A prevalence value of 50% was assumed due to 

the lack of previous study  

Q= 1-p  

L= the allowable error  

n= 1.96²× (0.5×0.5)/ (0.05)  

The total sample size is 384 

3.5 Data Collection 

Questionnaires were used to collect data from eligible respondents. Detailed literature on food 

safety guided the formulation of questionnaires. The formulation of questionnaires was informed 

by four sections according the study objectives. The first section detailed the demographic features 

of respondents while the other subsequent sections assessed the knowledge level, attitude and 

personal hygiene practices of individuals working in slaughterhouses and butchers. Some 

questions were structured using a nominal scale of Yes or No while other questions relied on a 

Five Point Likert scale with 1=strongly disagree on one extreme and 5=strongly agree on the other 

extreme. The questionnaire indicated the purpose and completing instructions. The participants 

confidentially was assured by use of identification number on the questionnaires instead of 

individual’s names. Before their involvement in this study, the consent of the participants was 

sought whereby the participants were required to participate in the study voluntarily. The 

questionnaires were administered by the researcher. 
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In addition to administration of questionnaires, Key informant interviews were done involving the 

Mayor of Bosaso, slaughterhouse supervisors, and veterinary staff of the Ministry of livestock 

operating in Bosas city. 

3.6 Data Analysis 

Data gathered from markets and slaughterhouses was cleaned and entered in the excel computer 

program. The statistical analysis was in terms of proportion, mean and standard deviation. Chi 

square (χ2) test to establish how sociodemographic features interact with practice scores and 

knowledge. P-value less than0.05 was considered statistically significant and the analysis was done 

by SPSS software. To preset the findings, figures and tables were used. Inferential statistics such 

as chi square tests were employed in testing the study hypothesis.  
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CHAPTER FOUR 

RESULTS 

4.1 Introduction 

This section reflects on the outcomes of the research that are related to the material gathered. The 

main aim of the research was to evaluate the attitudes, knowledge and meat hygiene practices 

among butchers, slaughterhouse workers and meat traders in abattoirs and meat markets in Bosaso 

Puntland State of Somalia. The expositions were conducted based on the study queries and the 

assessment of major affiliations between the variables particular to the research.  

4.2 The Respondents’ demographic information 

The data was inclined on their genders, age, education level, training and marital status. This data 

was to be used in the analysis of the knowledge, attitude, and practice of meat hygiene among 

slaughterhouse workers, butchers and meat traders in Bosaso District, Puntland State of Somalia. 

4.2.1 The respondents’ gender 

The study pursued to determine the respondents’ gender. Findings are indicated in Table 4.1. 
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Table 4.1: Respondents’ Gender 

 Meat Traders Slaughterhouse workers 

 Frequency Percent Frequency Percent 

Male 85 63.4 230 92 

Female 49 36.6 20 8 

Total 134 100 250 100.0 

 

The findings established that majority of meat traders were male as indicated by 63.4% while 

36.86% were females. In addition, majority of slaughterhouse workers (92%) were males while 

8% were females. This implies that majority of slaughterhouse workers and meat traders in Bosaso 

District, Puntland State of Somalia are males. 

4.2.2 Respondents’ distribution by age bracket 

The study sought to ascertain the age composition of the respondents who were requested to state 

their age. The study finding showed that majority of meat traders (44%) were between 31-40 years 

of age, 23.1% were between 41-50 years of age, 20.8% were between 22-30 years of age while 

12.1% were 50 years of age and above. On the other hand, majority of slaughterhouse workers 

(62%) were between 31-40 years of age, 22% were between 41-50 years of age, 10% were between 

22-30 years of age while 6% were aged 50 years and above. Table 4.2 shows the age distribution 

of slaughterhouse workers and meat traders. 
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Table 4.2: Respondents’ Distribution by age bracket 

 Meat Traders Slaughterhouse workers 

 Frequency Percent Frequency Percent 

22-30 years 28 20.8 25 10.0 

31-40 years 59 44.0 155 62.0 

41-50 years 31 23.1 55 22.0 

≥50 years  16 12.1 15 6.0 

Total 134 100 250 100.0 

 

 

4.2.3 Distribution of respondents according to education level 

The participants were asked to specify their education level. According to the findings, majority 

of meat traders (63.4%) had primary-level education, 29.9% had secondary-level education, while 

6.7% were University graduates. On the other hand, majority of slaughterhouse workers (72%) 

had primary level of education, 22% had secondary level of education, while 6% were University 

graduates (Table 4.3). 
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Table 4.3: Distribution of respondents according to their education level. 

 Meat Traders Slaughterhouse workers 

 Frequency Percent Frequency Percent 

Primary 85 63.4 180 72.0 

Secondary 40 29.9 55 22.0 

University 9 6.7 15 6.0 

Total 134 100.0 250 100.0 

 

4.2.4 Meat hygiene training of the respondents 

The study further aimed to establish whether the respondents were trained in various aspect of 

meat hygiene. Based on the findings, as presented in table 4.4 below, majority of meat traders 

(70%) were trained, while 29.3% were not. On the other hand, majority of slaughterhouse workers 

(72%) were not trained, while 28% were trained  

Table 4.4: Distribution of respondents on training in various aspects of meat hygiene 

 Meat traders Slaughterhouse workers  

 Frequency Percent Frequency Percent 

Yes 94 70.1 70 28.0 

No 40 29.9 180 72.0 

Total 134 100.0 250 100.0 
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4.2.5 Marital Status 

The participants were requested to specify their marital status. Based on the findings, majority of 

meat traders (79.9%) were married while 20.1% were single. On the other hand, majority of 

slaughterhouse workers (82%) were married while 18% were single. Table 4.5 below shows the 

study findings on marital status of respondents. 

Table 4.5: Marital Status of the meat traders and slaughterhouse workers 

 Meat traders Slaughterhouse workers 

 Frequency Percent Frequency Percent 

Single 27 20.1 45 18.0 

Married 107 79.9 205 82.0 

Total 134 100.0 250 100.0 

 

4.3 Knowledge of meat hygiene among slaughterhouse workers and meat traders 

The study sought to establish the knowledge of meat hygiene among slaughterhouse workers and 

meat traders in Bosaso Puntland State of Somalia. The findings of the study are as shown in 

subsequent subheadings 

4.3.1 Personal hygiene 

Respondents were asked to indicate their knowledge on personal hygiene. The findings of the 

study are as shown in Table 4.6 below 

 



 

 

 

27 

 

Table 4.6: Responses of meat traders and slaughterhouse workers on personal hygiene 

 Yes No 

 Frequency Percent Frequency Percent 

Wearing gloves is a key personal 
hygiene responsibility 

266 69.3% 118 30.7% 

Regular washing of hands before 
starting work is part of personal 
hygiene  

78 20.3% 306 79.7% 

Regular washing of hands after 
contamination is a key part of 
individual hygiene  

248 64.6% 136 35.4% 

Proper washing of hands can 
significantly reduce the contamination 
risk.  

112 29.2% 272 70.8% 

Washing hands using water only is not 
effective enough  

146 38.0% 238 62.0% 

Employees should not touch their hair 
after washing hands  

153 39.8% 231 60.2% 

Employees should keep short nails and 
makeup coloring. 

274 71.4% 110 28.6% 

 

According to the findings above, it is shown that most of the respondents (69.3%) agreed that 

wearing gloves is one part of individual hygiene, 64.6% agreed that washing hands regularly after 

contamination is one part of personal hygiene and 71.4% agreed that employees should keep short 

nails and with makeup color. On the other hand, majority of the respondents (79.7%) disagreed 

that the regular washing of hands regularly before one begins work is a vital part of personal 

hygiene, 70.8% disagreed that the proper washing of hands properly reduces contamination risk, 

62% disagreed that washing hands using water only is not effective enough and 60.2% disagreed 

that employees should not touch their hair after washing their hands. This implies that 

slaughterhouse workers, butchers and meat traders in Bosaso District of Puntland State of Somalia 
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are aware that wearing gloves, washing hands regularly after contamination and keeping nails short 

without color are part of personal hygiene. However, the respondents were oblivious of the 

significance of the proper washing of their hands before one starts to work, that the proper washing 

of hands can significantly reduce contamination risk, washing hands with water only is not 

effective enough and that employees should not touch their hair after washing their hands in 

preparation for work. 

Regression Analysis on Factors Influencing slaughterhouse workers and meat traders knowledge 

of meat hygiene  indicated that there exists a positive correlation between the responses and the 

percentage variable (p-value : 0.03703). There. It implies that more workers at the slaughterhouse 

are likely to accept the challenge that personal hygiene has a considerable effect on the sales and 

wellbeing of their customers. On the other hand, the graph of the respondent who said no during 

the survey produced an inverse correlation. It implies that the workers at the slaughterhouse and 

the butchers are less likely to disagree with the suggested opinion. It is further evidenced by 

adjusting the 'x-axis scale from the initial 150 to 100. Since the number of workers who disagree 

with the stated opinion is decreasing proportionally, it is easy to deduce that the probability of 

more workers saying 'No' in the future is likely to decrease.  

Furthermore, we can deduce the factors influencing the workers' knowledge of meat hygiene. 

Among the leading factors is ignorance. The research reveals that most workers only possess a 

primary level of education. This means they are not yet exposed to the numerous dangers of illness 

that assail places with poor hygiene considerations. Most of these diseases are rarely mentioned at 

the primary level due to their complexity in understanding. Age is another factor. Most of those 

who voted 'yes' are middle-aged and older. This correlated directly with the level of education and 
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life experience. Most elderly workers who probably have witnessed the consequence of both 

results were more willing to vote 'yes'. 

Since the calculated p-value is less than the theoretical value, we reject the null hypothesis and 

accept the alternative hypothesis. 

4.3.2 Cross-contamination 

Respondents were asked to indicate their knowledge on cross-contamination. The findings of the 

study are as shown in Table 4.7 below 
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Table 4.7: Responses of meat traders and slaughterhouse workers on cross -contamination 

 Yes No 

 Frequency Percent Frequency Percent 

Contamination refers to the propagation of 
is the transfer of harmful micro-organism 
from food or non-food surface s 

114 29.7% 270 70.3% 

Using gloves can help in the reduction of 
the risk of infection transmissions 

162 42.2% 222 57.8% 

Broken gloves need to be changed 177 46.1% 207 53.9% 

Using hot water for equipment cleaning 
can significantly reduce the contamination 
risk.  

307 79.9% 77 20.1% 

Equipment such as knives can transfer 
diseases  

146 38.0% 238 62.0% 

Cross contamination can be reduced by a 
thorough cleaning of equipment after work  

267 69.5% 117 30.5% 

Separating between dirty and clean zone 
can reduce cross contamination  

283 73.7% 101 26.3% 

 

From the above study findings, most of the respondents (79.9%) agreed that cleaning equipment 

with hot water can decrease contamination risk, 69.5% agreed that cross-contamination can be 

reduced by a cleaning equipment after work and 73.7% agreed that separating between dirty and 

clean areas can be significant in reducing cross contamination. However, majority of the 

respondents (70.3%) disagreed that contamination refers to the propagation of harmful micro-

organisms to food either from food or non-food surfaces, 57.8% disagreed that using of gloves can 

help in the reduction of infection transmissions to consumers and 62% disagreed that equipment 

such as knives can transfer diseases. This implies that slaughterhouse workers, butchers and meat 

traders in Bosaso District in Puntland State of Somalia are aware that using hot water to clean 

equipment, cleaning equipment after work and separation of dirty and clean zones will decrease 

the risk of cross-contamination. However, they are not aware that contamination refers to the 

propagation of harmful microorganisms to food from either food or nonfood surfaces, using gloves 
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can help in the reduction of transmission infections to consumers and that equipment such as 

knives can transfer diseases. 

4.3.3 Food borne illness 

Respondents were required to note whether they are aware of food borne illness. The outcome of 

the study is presented in Table 4.8 below 

Table 4.8: Responses of meat traders and slaughterhouse workers on food borne illness 

 Yes No 

 Frequency Percent Frequency Percent 

Diarrhea refers to the illness that people 
suffer from after they have eaten unclean 
food 

307 79.9% 77 20.1% 

Diarrhea can be transmitted from sick 
people to healthy people 

146 38.0% 238 62.0% 

Employees can get disease when they  
contact blood directly  

87 22.7% 297 77.3% 

 

Based on the outcome of this study, the majority of the respondents (79.9%) agreed that diarrhea 

is an illness that people can acquire after they have eaten unclean food. In addition, majority of the 

respondents (62.0%) disagreed on the statement that diarrhea can be transmitted form sick people 

to others. Also, 77.3% of the respondents disagreed on the statement that employees can get disease 

by getting into contact with blood directly. This implies that slaughterhouse workers and meat 

traders in Bosaso District Puntland State of Somalia are aware that Diarrhea diarrhea is an illness 

that people can acquire after they have eaten unclean food. However, they are not aware that 

diarrhea can be transmitted from sick people to others and that employees can get disease when 

they contact blood directly.  
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4.4 Attitude of meat hygiene among butchers, slaughterhouse workers and meat traders 

Respondents required to note their attitude towards meat hygiene. A five-point Likert scale was 

used to measure the status of the variable, ranging from strongly agree (5) on one extreme and 

strongly disagree (1) on the other extreme. The findings are presented in table 4.9 below:  

Table 4.9: Attitudes of slaughterhouse workers and meat traders on meat hygiene practices 

 Mean Std. 

Deviation 

It is my responsibility to handle meat safely  4.02 0.67 

I will handle meat properly if I am trained on meat safe handling 

techniques  

4.11 0.31 

Knowledge about meat safety will be critical to my personal life  4.06 0.56 

Does not matter if I use gloves or not when handling meat 3.63 0.70 

You should not sell spoiled meat to your customers 4.34 0.84 

Workers should keep their nails clean and short  4.13 0.50 

Meat should only be handled by workers who do not have cuts or 

abrasions on their fingers  

3.58 1.29 

Employees should not wear rings and watches when handling meat  4.12 1.38 

Diarrhea cannot stop one from selling meat 2.58 1.16 
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From the findings most of the respondents strongly agreed that they should not sell spoiled meat 

to their customers (mean=4.34), Workers should keep their nails clean and short (mean=4.13), 

Employees should not wear rings and watches when handling meat (mean=4.12) and that they will 

handle meat properly when they know what is incorrect (mean=4.11). In addition, respondents 

agreed that food safety knowledge will be beneficial to their personal life (mean=4.06), it is my 

responsibility to handle meat properly (mean=4.02), does not matter if they use gloves or not when 

handling meat (mean=3.63) and that workers with cuts or abrasions on their fingers and/or hands 

should not handle meat (mean=3.58). However, the respondents disagreed that diarrhea cannot 

stop one from selling meat (mean=2.58). In my opinion, respondents have good attitude on meat 

hygiene and have good knowledge on how to ensure hygiene of meat, except that they should be 

educated on the importance of using gloves when handling meat. 
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The median of the recorded means is here than the mean of all the mean values. This implies that 

most of the workers at the slaughterhouse and in the meat market agree that factors affect their 

attitudes towards meat hygiene. Many of them agree that it is their responsibility to handle meat 

properly. Nevertheless, since the most significant population have only attended the primary 

school level of education, they suggest that if further training on how to better handle the meat is 

given, they shall be in a better position to improve. Some also suggest that lack of hygiene could 

be contributed by the additional ornaments they wear at work, such as bangles and wristwatches.  

mean SD

1
2

3
4

A boxplot of Mean and Standard Deviation
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The highest population believed that spoiled meat should never be sold to customers. In contrast, 

the lowest population believed that diarrhoea could not stop one from engaging in the meat 

business. An average number thought it wise that protective gears should be considered when 

handling meat both at the slaughterhouse and in the meat market. Since the p-value is less than the 

theoretical value of 0.05, we reject the null hypothesis and conclude that there is a significant 

difference in their attitudes on meat hygiene. 

4.5 Meat hygiene practices of slaughterhouse workers and meat traders 

The respondents were asked to indicate their practices during meat handling. A five-point Likert 

scale was used to measure the status of the variable, ranging from strongly agree (5) on one extreme 

and strongly disagree (1) on the other extreme. The findings are presented in table 4.10 below. 

Table 4.10: Meat hygiene practices of slaughter-house workers and meat traders 

 Mean Std. 
Deviatio
n 

You should handle meat only after washing your hands 4.10 0.47 

You should use detergents for hand washing 4.06 0.50 

You should do away with all unnecessary adornments and ensure your 
nails are short before handling meat 

4.03 0.61 

You should keep away from handling meat if you have cuts or 
abrasions in your fingers or hands  

4.01 0.37 

You should wash your hands with soap after going to the toilet  3.98 0.73 

You should use a face mask always when handling meat 3.94 0.70 

You should use an apron always when handling meat  2.63 0.60 

You should use a cap always when handling meat 3.83 0.67 

You should use gloves always when handling meat 3.08 1.28 
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From the findings, most of the respondents strongly agreed that they should wash their hands 

before processing meat (mean=4.10), they should use detergents to wash their hands (mean=4.06), 

they should keep their nail short and remove all unnecessary adornments before starting meat 

handling activities (mean=4.03) and that they should not handle food while at work when they 

have abrasion or cuts on their hands (mean=4.01). In addition, respondents agreed that they should 

use face mask (mean=3.94) use apron (mean=3.89), cap (mean=3.83) and gloves 

(mean=3.08).when working with meat. However, respondents disagreed that they should wash 

their hands with soap after going to the toilet (mean=2.63). This implies that slaughterhouse 

workers and meat traders in Bosaso District Puntland State have fairly good knowledge of 

appropriate meat hygiene practices but they should be educated on the importance of using soap 

to wash their hands after visiting the toilets.  According to the information gathered from key 

informants, the government had a significant role in influencing the meat players in the meat 

industry  to observe proper hygiene measures The administration at the slaughtering sites and the 

market also took part in these efforts including slaughter and other meat handling premises. The 

customers were also concerned, which put pressure on the workers to observe more on the hygiene. 

 

 

Table 4.11:  Hɩ - There is significant relationship between sociodemographic characteristics 

and knowledge of meat hygiene practices among butchers, slaughterhouse workers and meat 

traders in abattoirs and meat markets in Bosaso Puntland State of Somalia. 

 

Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 1.925 1 .005 
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Likelihood Ratio 2.203 1 .038 

Linear-by-Linear 

Association 

1.750 1 .036 

No. of Valid Cases 384     

 

The results presented in the table show a chi-square test with a 1.925 statistic value, whose chi-

square, linear-by-linear association and likelihood ration p, presented as p<0.05. Therefore, there 

is a critical relationship between the socio-demographic characteristics and the knowledge meat 

hygiene practices among butchers, slaughter-house workers and meat traders in abattoirs and meat 

markets in Bosaso Puntland State of Somalia. 

Table 4.12:  Hɩ - There is significant relationship between sociodemographic characteristics 

and attitude of meat hygiene practices among butchers, slaughterhouse workers and meat 

traders in abattoirs and meat markets in Bosaso Puntland State of Somalia. 

 
Value df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 1.925 1 .005 

Likelihood Ratio 2.203 1 .007 

Linear-by-Linear 

Association 

1.750 1 .019 

N of Valid Cases 384 
    

The results show a chi-squared test statistic of 1.925with the associated Chi-Square, linear-by-

linear association p, a likelihood ratio and which is < 0.05. Thus, there is a significant relationship 

between sociodemographic characteristics and the attitude of meat hygiene practices among 

butchers, slaughterhouse workers and meat traders in abattoirs and meat markets in Bosaso 

Puntland State of Somalia. 
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CHAPTER FIVE 

5.0 DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 DISCUSSION 

This study aimed to assess the knowledge level, attitudes, and practices of meat hygiene among 

butchers, slaughterhouse workers and meat traders in abattoirs and meat markets in Bosaso 

Puntland State of Somalia on meat hygiene.  

5.1.1 Level of knowledge on food hygiene among slaughterhouse workers and meat traders 

The study revealed that slaughterhouse workers and meat traders in Bosaso District Puntland State 

of Somalia are aware that wearing gloves, washing hands regularly after contamination and 

keeping nails short without color makeup are part of personal hygiene. However, the respondents 

were not aware of the importance of washing hands before one starts to work, that the effective 

washing of hands can significantly reduce the contamination risk, washing hands with water only 

is not effective and that employees should not touch their hair after washing hands in preparation 

for work. Food safety is the degree of assurance that a particular kind of food is suitable for human 

consumption. The most important factor in the manufacturing process is the quality of the food 

(Kumar et al, 2013), as consumers of produced food are very sensitive to all kinds of contamination 

that may occur during the production process. Food safety is one of the scientific disciplines 

covered i.e. how food is prepared, processed and stored to prevent food-related diseases and 

illnesses (Giuseppe & Monica 2010). It covers all activities, including handling, preparation, or 

processing of food, for the purpose of ensuring the production of safe food for human consumption.  



 

 

 

39 

 

The study also established that slaughterhouse workers, butchers and meat traders in Bosaso 

District in Puntland State of Somalia are aware that using hot water to clean equipment, cleaning 

equipment after work and separation of dirty and clean zones will decrease the risk of cross-

contamination. However, they are not aware that use of gloves will reduce the risk of infection 

transmission infection to consumer and that equipment such as knives can transfer diseases. All 

people involved in handling of food must have sufficient skills and knowledge for proper handling 

of food. Similar to the study findings, Galgamuwa et al, (2016) observed that the safety and health 

status is significantly determined by people who are involved in handling it within the supply 

chain. An estimated large number of people either die or become ill on account of consumption of 

contaminated food resulting from poor food safety and methods of handling. Improper handling, 

preparation and storage of food brings about contamination resulting into food poisoning arising 

from the pathogens and other disease causing microorganisms. 

 To reduce food related illness, there is need for professional messages regarding the best way of 

ensuring safety of food. However, these messages and education programs regarding the safety of 

food are not substitutes of research practices and regulatory activities (AI Kaabi et al, 2010). Most 

developing countries are affected by food borne diseases because of their poor state of sanitation 

and food handling practices. The inadequacy of funds and insufficient training and education of 

people involved in handling food is also the main cause of increased food borne diseases in 

developing countries. At the same time, most developing countries have poor regulatory 

frameworks guiding how food safety should be ensured. Based on these arguments, there is need 

for clear understanding of the link existing between the activities and practices of food handlers, 

their level of knowledge and skills set and the safety of food in relation to reduction of food borne 

diseases(Auwaluet et al, 2016). In countries where there is high level of improper hygiene of food, 
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there are higher chances of food borne disease outbreaks. The skills, knowledge and practices of 

individuals who are involved in handling of food are key in ensuring the safety status of food. 

Thus, having in place training programs to target individuals involved in handling food is key in 

prevention of food borne diseases. 

 

5.1.2 Attitudes of slaughterhouse workers and meat traders on meat hygiene 

The respondents have good attitude on meat hygiene and have good knowledge on how to ensure 

hygiene of meat, except that they should be educated on the importance of using gloves when 

handling meat. AI Kaabi et al, (2010) observed that all people involved in handling of food must 

have sufficient skills and knowledge for proper handling of food. To reduce of food related illness, 

there is need for professional messages regarding the best way of ensuring safety of food. 

However, these messages and education programs regarding the safety of food are not substitutes 

of research practices and regulatory activities. Food handlers play a key role in strengthening the 

safety of food through the supply chain from the production stage to the point when food is 

processed, stored and prepared ready for human consumption. The major cause of food 

contamination is mishandling and inability to recognize proper measures of hygiene, which 

significantly explain the spread of food related illness and food poisoning. Any change in eating 

habits and the techniques of preparing food would increase the probability of food contamination 

because of improper handling practices.  

Bacteria mostly found in sources like dust, air and water are  major causes of food contamination 

(Ismail et al, 2016). Food handlers involved in preparation, processing, storage and serving of food 

within the supply chain have greater risk of contaminating food by transmission of microorganisms 

like bacteria and pathogens via their hands, mouth or through breathing from the nose (Zarisha et 
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al, 2015). Thus, anybody coming in direct or indirect contact with consumable parts of the animal 

including meat should ensure he/she adheres to the highest standard of cleanliness. Health 

conditions and illnesses such as cholera and typhoid are mainly brought about by improper 

handling and preparation of food (Andy et al, 2015). Good slaughterhouse activities and operation 

entail careful examination of live animals before being slaughtered, during slaughtering, 

evisceration, inspection of carcasses (post–mortem inspection) and the disposal of wastes. These 

activities are so critical towards preventing animal related diseases and ensuring that healthy meat 

is delivered to the public.  In most slaughterhouses in many developing countries, facilities for 

slaughtering and processing are not available, or are inadequate, have no supplies of clean water, 

no good sewage or waste disposal systems and lack refrigeration facilities. In Somalia for example, 

this has led to contamination of meat and environment due to poor disposing of slaughterhouse 

waste products (Alhaji &Baiwa, 2015). 

5.1.3 Meat hygiene practices among butchers, slaughterhouse workers and meat markets 

The study revealed that slaughterhouse workers and meat traders in Bosaso District Puntland State 

of have fairly good knowledge of appropriate meat hygiene practices but they should be educated 

on the importance of using soap to wash their hands after visiting the toilets. The safety and health 

status of food is significantly determined by people who are involved in handling it within the 

supply chain. An estimated large number of people either die or become ill on account of 

consumption of contaminated food resulting from poor food safety and methods of handling. In 

tandem with the study findings, Galgamuwa et al., (2016) opined that improper handling, 

preparation, and food storage brings about contamination resulting in food poisoning arising from 

the pathogens and other diseases causing microorganisms. 
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Individuals who are involved in handling of food should adhere to high level of hygiene and 

methods of sanitation since the probability of contamination of food largely relies on hygiene and 

health practices and activities undertaken (Abdelrazig et al, 2017). All people involved in handling 

of food must have sufficient skills and knowledge for proper handling of food. In reduction of food 

related illness, there is need for professional messages regarding the best way of ensuring safety 

of food. However, these messages and education programs regarding the safety of food are not 

substitutes of research practices and regulatory activities (AI Kaabi et al., 2010). Meat is deemed 

as unsuitable for human consumption either because of the fact that the live animal is exposed to 

a health condition or diseases or because the meat is spoiled.  Spoilage of meat usually occurs post- 

slaughter either due to breakdown of chemicals or through the growth of microorganisms. Presence 

of diseases may render meat unacceptable for human consumption, as such, meat will result in the 

spread of human infections (Warriss, 2000) 

5.2 CONCLUSIONS 

The study made the following conclusions. 

1. Slaughterhouse workers and meat traders in Bosaso, State of Puntland have a fair 

knowledge of best meat hygiene practices and implement some of them  

2. The slaughterhouse workers and meat traders in the study area have good attitude towards 

implementation of meat hygiene and safety measures. 

3. There was a significant relationship between socio-demographic characteristics and the 

knowledge, attitude and meat hygiene practices among the meat actors 

5.3 RECOMMENDATIONS 
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1. The government should increase refresher training for slaughterhouse workers, butchers and 

meat market workers to enhance their knowledge and attitudes on food hygiene. 

2. Slaughterhouse workers and meat traders should be trained on appropriate meat hygiene 

practices. 

3. The various stakeholders in the meat supply and production chain should ensure that the 

necessary standards for meat handling and hygiene are kept.  

4. The government should ensure that the various policies addressing meat handling and the 

production and the meat supply chain are harmonized by legislating the various laws and 

regulations on the livestock industry. This will ensure enhanced safety in the management of 

diseases associated with meat and ensure that disease outbreaks among livestock are 

effectively controlled.  

 

5.4 Recommendations for further studies 

From the outcome of this study, more research is recommended on the following areas: 

i. More strategies on how to cope with the various challenges faced in meat-borne 

diseases control and the prevention of those diseases in the high-risk area of Somalia 

should be formulated.  

ii. Models for the harmonization and review of the various meat safety laws concerning 

the production, handling, transportation and handling of meat should be developed.  

iii. The variations in knowledge levels concerning beef safety are concerned in the meat 

supply chain should be developed.  
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APPENDICES: Photos of slaughter activities in Bosaso 

 
A).The researcher collecting data at a slaughter slab in Bosaso 
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B). Meat on a slaughter slab in Bosaso 
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C). Researcher collecting data from a camel  

Slaughterhouse worker inBosaso 

 


