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ABSTRACT

Food safety and hygiene are important worldwide, and ensuring food safety in Sub-Saharan Africa,
particularly in Ghana, is crucial. This review provides an overview of the food safety situation in Ghana. By
analyzing research papers using a desktop review method, the main sources of concerns regarding food safety
and hygiene were identified. Many studies have focused on food contamination at the consumption stage,
while only a few have addressed the healthiness of the production process. Issues such as improper food
handling at local markets, poor hygiene practices at vending sites, and inadequate transportation and packaging
systems were highlighted. A lack of education was identified as a significant factor contributing to food
contamination, especially during consumption. Various microorganisms, including viruses, fungi, parasites,
and bacteria, are responsible for food borne illnesses. These include rotavirus, hepatitis A virus, Lassa fever,
noroviruses, and various types of bacteria. Chemical contaminants such as pesticide residues, lead, and
mercury are also found in some foods. To address these concerns, it is essential to implement rigorous
monitoring, evaluation, surveillance, and education programs. Regulatory agencies must enforce regulations
effectively to prevent food contamination and food borne illnesses in the region.
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INTRODUCTION

Food safety is a major issue in both developed and underdeveloped countries. In the United States, for
example, the World Health Organization (WHO) estimates that more than 5 billion dollars are lost due to food
safety problems, especially food borne diseases'. Food safety is said to be as serious as that of other major
diseases, such as tuberculosis, HIV/AIDS, and malaria. The World Health Organization (WHO) says that 98%
of the burden of food safety issues is in underdeveloped nations, with Africa reporting a high number of deaths
and hospitalizations.}?> The Food and Drugs Authority (FDA) is responsible for ensuring that food is safe for
consumers in Ghana. They inspect food manufacturing and processing sites, license products, and provide
training for food handlers.® The Ghana Standard Authority sets standards for the industry, and other agencies,
such as the Ministry of Health and the Ministry of Agriculture, support these efforts.! The government of
Ghana has directed local authorities to monitor the food safety practices of vendors who sell food in places
such as caterers, nightclubs, and hotels.* The Environmental Health Department is responsible for monitoring
and certifying these vendors. Traditionally, women in Ghana are responsible for food preparation, and many
food handlers in the country have low levels of formal education.’ According to the Ministry of Food and
Agriculture and the World Bank, 1 in 40 Ghanaians suffer from serious food-related illnesses each year,® with
420,000 cases reported and 65,000 deaths annually, costing the government 69 million dollars.® This report
could be an underestimate because the reporting rate is low, and in the calculation of cost in developing
countries, only the cost borne by individuals through hospitalization and medication is considered® while
others in developed countries consider the cost to employers, institutional bodies such as laboratories,
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surveillance, disability cost and cost from other family members who take care of the sick member and
premature death.’

The FDA stated that in Ghana in 2006, approximately 594,279 days (equivalent to 19,809 months) were lost
in productivity due to food-borne diseases, which could have a significant impact on the state's expenses.
Research in the country has mostly focused on street foods in the commercial food sector, with reported cases
of food poisoning in media from places such as schools.?® Saba and Gonzalez-Zorn (2012) found that studies
on microbiological food safety are decreasing and are mainly centered in the capital city. While all food
hazards are harmful to consumers' health and require monitoring and control,® the current focus is on
microbiological hazards in ready-to-eat foods and chemical hazards such as pesticides in agricultural products
such as fresh fruits and vegetables. There is limited information on physical contaminants, food allergies, and
injuries from these hazards, possibly due to a lack of awareness or public education.”® The FAO/WHO
2005 regional report on food safety for Africa highlighted microbiological hazards as the main risk from
street foods, as well as the danger of high levels of heavy metals such as lead, cadmium, arsenic, mercury,
and copper and pesticide residues from utensils, raw materials, or transportation methods. This study
examines food safety and hygiene reports in Ghana.

METHODOLOGY

To establish the challenges confronting food safety and possible solutions in sub-Saharan Africa, especially
Ghana, a systematic review of the literature was conducted. A desktop review of the literature was carried out.
A search was conducted mainly using a Google search engine with phrases including ‘food safety in Ghana’,
‘food hygiene in Ghana’, ‘food hygiene training Ghana’, and ‘list of food poisoning in Ghana’. The journals
used included Food Control, internet Journal of Food Safety, Food and Nutrition Science, Food and Public
Health, Food Science and Technology, Journal of Infection in Developing Countries, Journal of Urban Health,
and African Journal of Food Agriculture Nutrition and Development. Professional sites included the World
Health Organization (WHQ), Ghana Health Services, and TEPHINET library. Media sources were used for
individual cases of food poisoning in homes and for commercial and institutional setups. The data used ranged
from 2010 to 2022. After all these rigorous processes, 100 papers were ultimately found to be eligible for the
review, but there were too many; hence, a random selection of 40 papers was used. With respect to the desktop
review technique, all the documents ultimately chosen were then printed, stapled, and coded for the study.

RESULTS AND DISCUSSION

Food Safety in Sub-Saharan Africa

The Sub-Saharan Africa region faces economic growth challenges due to a lack of technology in agriculture
and mineral processing.®!! Despite having the resources needed for agriculture, such as fertile land and good
labor, the agricultural sector struggles with obstacles such as rainfall, fertilizers, skilled labor, and input
supplies.’? One of the main issues contributing to food insecurity in sub-Saharan Africa is food
contamination.® This is a result of a significant amount of food being wasted at farms and throughout the
production chain.®® The improper disposal of waste in the region has led to various health effects on the
population. In Nigeria, for example, there are concerns about food poisoning due to the use of calcium carbide
as a fruit ripening agent.'**®> While calcium carbide is effective in ripening fruits, it also has harmful effects on
human health. As a result, it is not recommended for fruit ripening.>*

To address these issues, all levels of society need to adopt integrated waste management systems and proper
waste disposal practices.'® Additionally, efforts should be made to improve access to farm inputs such as
fertilizers and water for crops. By addressing these challenges, Sub-Saharan Africa can work toward achieving
food security and sustainable agricultural practices. Moreover, the population of SSA in 2018 exceeded 1
billion, and its GDP was over 1.6 trillion.>® The production sector is unable to meet the growing population as
a result of its inability to solve the problem of food safety. Many countries in this region, such as Ghana, pay
less attention to food contamination and food borne illness, which are major contributing factors to food
insecurity.t’
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Food Safety issues in Ghana

Every year, Ghana has more than 626,000 cases of food poisoning, with approximately 298,100 people
needing hospital treatment.!® This accounts for more than 48% of all reported food poisoning cases.*® Over
90,000 people die from food poisoning each year in Ghana, accounting for approximately 14% of all
hospitalizations.>'® The government loses more than 70 million US dollars every year in efforts to reduce
foodborne diseases.?’ Many families have suffered physically and financially from outbreaks such as cholera
and typhoid fever.”?! Cholera and typhoid outbreaks occur yearly in cities such as Cape Coast.??> Despite good
food production, these outbreaks have been a major setback for Ghana. There are various ways to contaminate
food in Ghana, including cooking in unclean conditions, improperly storing food, and using inappropriate
ingredients in drinks.% Some food and drink sellers use additives to attract customers or boost alertness, which
can be harmful. Poor personal hygiene among food handlers and unsanitary cooking environments also
contribute to the spread of foodborne illnesses. Chemical agents from microbes, such as toxins such as Shiga
toxins, can cause food poisoning when present in food, leading to illness in animals or humans. Several studies
in Ghana have shown the presence of harmful substances such as lead and arsenic.>!%%® These contaminants
come from water and pesticides used in crop production, especially fruits and vegetables. Studies on fresh
produce have also found pesticides and other chemicals in salad, vegetables, and fruits.}?2® Fertilizers and
manure, including untreated animal and human waste used in farming, can also lead to contamination.
Additionally, microbial toxins from bacteria such as Staphylococcus aureus, Escherichia coli, Campylobacter,
and Listeria have been found in food.?*#% Markets and food handling practices are identified as major sources
of potential contamination. Farming methods are the main sources of physical and chemical contamination.?®

Level of Education, Attitudes, and Knowledge of Food Vendors and Handlers in Ghana

Studies on sanitation concerning food vendors and other catering services have documented low standards of
food hygiene practices among them.'81%28 | ow education has also been a great deterrent to food borne illness
for the Ghanaian government.22 Some of the workers responsible for handling food in the food preparation
process have little or no knowledge about food poisoning, contamination, and even hygiene as a whole.3%3t A
study conducted directly on the education level of food vendors in Ghana provided beyond doubt results that
significantly show that most food vendors have little or no education at all on food hygiene, appropriate food
handling, appropriate food processing coupled with the right techniques, and others.32

Moreover, 2 studies documented that most food vendors do not practice the basic hygiene required per the
standards of the food regulations in the country.32 The study shows that pressure on food vendors leads to
many of them not being concerned about the safety of food, especially at most fast-food joints. Vegetables and
other fresh produce,?#262® |ocal and exotic chickens,2kebab joints, and chemical contamination.® It can be
concluded here that many food vendors and handless people are yet to accept and practice the basic hygiene
principles of food in Ghana. Studies have documented numerous etiological agents isolated from the Ghanaian
currency, which include the Ghana cedi®. Other studies, such as'®32 also show that over 80% of food handlers
and vendors receive cash and use the same hands without washing to serve food (bare hands 89%) to
customers.2 Food hygiene practices have been a challenging issue in regard to food vendors due to a lack of
education and most unwillingness to adhere to such rules.>*However, for the safety of Ghanaians, all efforts
must be made to ensure that they are educated and practice what they have learned.

Microbial Contamination of Food Cases in Ghana

Numerous bacteria cause food contamination and can lead to poor-quality food and, in some cases, food
poisoning. Numerous bacterial pathogens have been isolated from both Ghana and Nigeria. Studies conducted
on the microbial quality of salads in Kumasi, Ghana, revealed the presence of Enterobacteria, Salmonella,
Shigella, E. coli, Campylobacter, Listeria, and other pathogens that are not even of bacterial origin.t7413®
Parasites have also been found to be associated with food in the Ashanti region of Ghana, especially Kumasi.
A study at Pankrono Kumasi revealed the presence of numerous parasites in local and exotic chickens sold in
marketplaces.’%
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Numerous studies in Ghana have shown the presence of pathogenic agents responsible for causing several food
borne diseases. Notably, a study®® conducted in the capital city of Ghana reported that the percentage of
mesophilic bacteria was approximately 69%, the percentage of Staphylococcus aureus was 31%, the
percentage of Bacillus cereus was 5.5%, and the percentage of Enterobacteriaceae was 33%.

Similarly, reports from Cape Coast indicated bacterial contamination of meat pie, fried fish, banku with stew,
khebab, and others.3® These bacteria included dangerous Escherichia coli from human fecal matter, and some
fungi were also found in the food, such as Aspergillus flavus, Aspergillus candidus, Aspergillus niger,
Cladosporium herbarum, Penicillium citrinum, and Necrospora crassa.

Rhizopus, Mucor, and Fusarium species”. In 2010, Shigella spp., Escherichia coli, Salmonella spp., and
Enterobacteriaceaewere also found in most foods sold in Ghana, especially in Accra, with a contamination rate
of 52%. These values were quite above the acceptable levels recommended by the WHO.%’

Ready-to-eat (RTE) foods and processed foods; A source of food contamination

Researchers have revealed varying microbiological contamination levels of selected foods for hazard analysis
(Addo et al. 2007; Feglo & Sakyi, 2012; Mensah et al., 2002; Tortoe, Johnson, Ottah- Atikpo & Tomlins,
2013). Food from hotels sampled in Accra showed acceptable levels, while street food from the same city had
detectable levels of enteric pathogens. Most ready-to-eat foods, including vegetables, fruits, ice-kenkey,
“fufu,” macroni, salad, and others, are highly contaminated with enteric bacteria, which are capable of
producing Shiga toxins for poisoning the food.28Additionally, the presence of coliform bacteria such as
Staphylococcus aureus, Escherichia coli, yeast, and aerobic mesophilic molds in some foods sold in Tema and
Accra, especially ice-kenkeys, has been confirmed.3®Another study in 2014 revealed that some vegetable
products, such as salad, sold in Kumasi Ghana demonstrated increased levels of pathogens, such as rotavirus.°
Similar studies were conducted in Accra, which also revealed contamination levels of 35% for Escherichia
coli,33% for Staphylococcus aureus,17% for Klebsiella spp., and 15% for Bacillus spp.*°Numerous pathogens
have been found in foods in Ghana and have been isolated. A review highlighted that these isolates are
strongly linked to food-borne illnesses in the country and hence the need for food safety actions.’

Recently, a study established the existence of dangerous mycotoxins and pesticides in food sold in Ghana.? In
2017, Darko performed a similar study in Accra, and mycotoxins were still found in foods, indicating that food
vendors had done nothing or little to control the contamination of food with mycotoxins.?® The presence of
Shiga toxin-producing Escherichia coli and Shigellaspp. in foods in Ghana indicates that such foods should be
contaminated with these toxins.28Additionally, heat-stable toxin-producing Staphylococcus aureus is
associated with several foods sold on the streets of Ghana and in restaurants.2’Reports on the outbreak of
Listeriosis in South Africa cautioned Ghanaians and the government to put measures in place to prevent the
outbreak of this disease in Ghana. The etiological agent of Listeriosis is Listeria monocytogenes, a bacterium
capable of producing highly fatal and extremely poisonous toxins.24% A study also revealed Salmonella to be
associated with fresh milk in Ghana.3! This pathogen has been isolated from Ghanaian foods and is therefore a
cause for alarm. Kenkey, due to its low pH, was reported to be a low-risk food in terms of microbial load, and
wakye (cooked rice and beans mixed) had a similar effect, but both could be contaminated with lead above the
acceptable level of 0.2 mg/kg due to the use of informally manufactured pots that could have lead levels as
high as 419 mg/kg (Tortoe et al., 2013), causing cumulative harm. Due to its preparation method, Fufu
contains Escherichia coli and detectable Staphylococcus aureus. Similar reports were made on high-risk street
foods in Kumasi. The food studied included ice kenkey, cocoa drinks, fufu, ready-to-eat red pepper sauce,
salad, and macaroni. Bempah et al. (2011) reported the presence of monitored pesticides in fruit-based drinks
sampled to be above the maximum required limits, which is a safety issue considering that children are the
target consumers in the country. The safety and quality of meals from institutional catering units in the country
have not been reported.

Demographics and effects of food handlers

Ababio and Adi (2012), Ababio et al. (2012), Feglo and Sakyi (2012), and Tomlins et al. (2002) found that
food handlers in Kumasi and Accra had low levels of education. They also noted that there were few food
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safety management systems in the country, especially among locally owned businesses, which were mostly
small and microenterprises that struggled to meet international standards. On the other hand, international food
manufacturers and processors have established food safety management systems to comply with regulations
and meet customer needs. Rheinlander, Bakang, Takyi, Konradsen, and Samuelson (2008) observed that while
there was some awareness of food safety and hygiene in Kumasi, actual food handling practices did not always
reflect this knowledge. They mentioned that both consumers and food handlers often base their food choices
on superficial factors such as appearance, price, and proximity rather than on important hygiene practices such
as hand washing and Kkitchen cleanliness. There was also a concern about the lack of emphasis on
documentation and quality assurance in food production, possibly due to the absence of required qualifications
for those preparing food for sale, leading to substandard practices. While it is a public health policy for food
handlers to undergo screening before preparing food for sale, a study by Ackah et al. (2011) revealed that only
40% of sampled food handlers had health certificates, with no regular screening in the capital city. Similarly,
Ababio and Adi (2012) noted higher levels of screening but a lack of renewals in Kumasi in the Ashanti
Region.

CONCLUSIONS

Food safety remains a major challenge in sub-saharan Africa including Ghana. Research have found that the
food industry has plenty of room for improvement. The study reviewed existing literature on food safety
concerns in Ghana. This study showed that food safety challenges go beyond food poisoning to include
postharvest losses, food contamination, poor weather conditions, financial limitations, and weak food
regulations. Poor food handling at local markets and street vendors is a major cause of food contamination.
The literature reviewed in this study revealed that the most common harmful agents found in Ghanaian foods
include Enterobacter spp., Pseudomonas spp., Campylobacter spp., Escherichia coli, Staphylococcus spp.,
Aspergillus flavus, and Aspergillus niger. It is however recommended that, encouraging advancements in
technology, along with proper education and good personal hygiene practices can help address food safety
challenges in sub-Saharan African countries. It is important to regulate and enforce good hygiene principles.
Food safety regulatory agencies like the Food and Drug Authority (FDA), Ghana Standard Authority (GSA)
need to strengthen their policies and take decisive action against those producing unsafe food products.

Small and medium-sized enterprises require government support through training, awareness campaigns, and
other forms of assistance. Public awareness of good hygiene practices and food safety is crucial to increasing
demand for safe and high-quality food. Future research should consider food safety in the rural areas as
majority of research focused on urban areas in Ghana.
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