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OPERATIONAL DEFINITION OF TERMS

Critical control point (CCP): It is an operation that can implement controls and is
required to bring down potential risks to food to at an agreed level.

Control point: any point where physical, chemical, or biological variables can be
manipulated.

The critical limit: Point that a chemical, physical, biological agent should be managed
to avoid, remove, or decrease the agent to an acceptable standard.

Fine dining hotel is a type of hotel that offers a fancy setting and service with unique
and expensive menu options and accommodation.

Food: Any element purposed for intake by human-being, whether semi-processed,
processed, or raw (Codex Alimentarius 1995)

Food Handler: Anybody who handles food, whether it's packaged or unpackaged, or
the utensils, equipment, or materials utilized in the service or preparation of food.
Food-borne Hazards: Harmful contaminants that are either biological, chemical, or
physical in nature.

Food-borne Diseases: Physicochemical or biological factors in food that are the root
cause of many food-borne illnesses.

Food Hygiene: all that should be in place at each phase of the food chain for food safety
and appropriateness to be guaranteed.

Food Safety: certainty that when food is produced and ingested according to its desired
use, it would not affect the consumer.

Food safety management system: a procedural strategy of regulating hazards
associated to food safety in a food premise procedure to facilitate the safety of foods.
Hazard: Food containing biological, chemical, or physical agents harmful to one's
health.

HACCP: A system for establishing, examining, and controlling food safety hazards.
Personal Hygiene: procedures like washing hands regularly using water and soap and
keeping clean clothing and the rest of one's body on a regular basis are examples of
individual protective measures that help keep people healthy and help limit the spread of

infectious diseases, especially those that are spread through direct contact.
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General Abstract

Workers in the food industry perform a key role in preventing food poisoning and
ensuring food safety at every phase of the food chain. This research was set out to
examine compliance to food safety management systems with regard to fruits and
vegetable salads in fine dining hotels in Nairobi County. A cross sectional approach was
used to assess food handlers' HACCP knowledge and practice via semi structured
questionnaires with a sample of 201 respondents selected at random. Salad samples
consisting of mixed fruits and vegetables were also collected from the hotels for
microbiological quality investigation using serial dilutions. The survey data was
subjected to quantitative analysis using SPSS with results presented in the form of mean
ranks for constant variables and frequencies and percentages for categorical groups.
Testing for correlations or the Chi-squared test of independence between categorical
variables was performed. The bulk of the respondents in this survey were between the
ages of 31 and 40, with more males than females working as food handlers (59% and
41% respectively). The majority (96%) of respondents reported to be acquainted with
the HACCP (Hazard Analysis and Critical Control Point) system. Additionally, most
food handlers had college or university education (P>0.05), notwithstanding with a
positive correlation (r=0.170) between age and fulfilling food safety management
system and hygiene guidelines. A significant relationship was further established
between HACCP knowledge, and conformity with food safety management systems &
hygiene regulations (P<0.05). The hotel staff's adherence with food safety management
systems and hygiene requirements increased with their level of education (r=0.034).
Bacterial E. coli and S. aureus were discovered in the fruit samples tested for
microbiological analysis (53.55%, and 52.4% respectively). Albeit the amount of
contamination varied depending on the source of the samples. The research concludes
that the level of education, job position, years of expertise, and the overall standard of
the hotel in which food handlers operate all have a role in their degree of compliance to
food safety management systems and cleaning standards. Whereas the microbial counts
varied, fruits and vegetables from different hotels, of diverse quality, tested positive for
microbial contamination. Therefore, in order to prevent foodborne infections, it is
suggested that food workers get appropriate training on food hygiene, safety, and
HACCP.

XV



CHAPTER ONE: INTRODUCTION

1.1 Background of the Study

The welfare of people and economies worldwide depends on safeguarding their health
via the production of healthy food. People frequently report nausea, vomiting, diarrhea,
and stomach pain after consuming tainted food (Murungi et al., 2021). These symptoms
are brought about by the ingestion of harmful chemicals and heavy metals, as well as
bacteria, viruses, fungus, parasites, and other microbes. Most scientists believe that
germs are the primary cause of food poisoning. Besides Salmonella and E. coli, Shigella
spp., E. coli, Bacillus cereus, and Escherichia coli are other potential contributors of
food poisoning. Food contamination may be caused by a variety of organisms, not only
Salmonella and Campylobacter (Bunei et al., 2021). As per the World Health
Organization, yearly, food-borne illnesses kill 4.2 million people. Children under the age
of five years are estimated to account for one-third of all victims of food-borne related
mortality. In 2008, the World Health Organization indicated that diarrheal diseases were
responsible for 550 million diseases and 230,000 fatalities worldwide each year
(Kinyingi, 2020) with consumption of tainted food being the leading cause of diarrhea
illness. Contaminated food and water are a key challenge in Kenya since it is responsible
for an estimated 70% of cases of diarrhea.

Workers in the food industry have a key role to play in preventing the spread of illness
at each phase of the food chain, from production, its distribution, to final human
ingestion. All workers in the food business should have a basic understanding of how to
prevent and manage food poisoning (Githigia et al., 2021). This is why it is so crucial to
clean your hands well prior, and after handling food to avoid spreading germs. Mwangi
et al. (2018) found that almost all incidents of food poisoning may be attributed to
carelessness on the part of food sector personnel. Cross-contamination between raw and
processed foods may occur when personnel in the food business fail to properly prepare
and store food. Workers in the food service industry who have been ill can still transfer
germs even after they are fully recovered from their symptoms.

Diseases transmitted by contaminated food have been linked to things like reheated
chicken, unclean storage conditions, and carelessness in the kitchen. The spread of
disease and damage caused by tainted food may be prevented by adhering to proper food
handling procedures. According to studies by Enz (2014), sanitizing and properly

handling food is necessary for averting the propagation of bacteria and illnesses. Despite



the importance placed on food safety in the restaurant business, many establishments
serving local cuisine do not adhere to basic sanitation standards.

Systematized approaches to ensuring that the food produced and distributed to
customers is free of harmful contaminants are known as food safety management
systems (FSMS) (Wandolo & Mutisya, 2018). The foundation of the FSMS is a series of
risk analyses and critical control points. The Codex Alimentarius Commission (CAC),
an organization whose mission is to guarantee the safety of the globe's food distribution,
has officially recognized the HACCP system. HACCP greatly decreases the possibility
of customers becoming sick as a consequence of taking contaminated food by keeping a
close eye on the whole food process.

Hazard Analysis and Critical Control Point (HACCP) is one such food safety system
that must be in place to guarantee that no contamination occurs in the food supply chain
between the farm and the table. If HACCP is applied by food manufacturers, it may help
decrease the incidence of food-related illness. The initial documented usage of the
method was in 1971 in the United States (Mugure, 2021). The purpose of these rules is
to provide a reliable procedure for detecting and eliminating potential hazards
throughout the process of food production. Hazard analysis, critical control point (CCP)
identification, critical limit (CL) setting, process monitoring, corrective action (CA)
creation, system performance assessment, and documentation strategy development are
all part of the HACCP methodology.

1.2. Statement of the Problem

Customers at Fine Dining Hotels often represent a varied cross-section of society, with
various cultural, ethnic, and socioeconomic dining tastes. . Reports of pathogenic
contamination of fruits and vegetables has been a public health concern in the recent
past with microbial assessments showing high levels of contamination of mangoes,
kales, and tomatoes with anaerobic bacteria (Kunyanga et al., 2018). Some of these
contaminants include Staphylococcus aureus, Klebsiella spp, Actinomycetes, and
Escherichia coli. Implementation of food safety standards at all stages of the food value
chain is important to meeting microbial safety demands Food poisoning occurs in food
businesses often, indicating either that these platforms, and consumers are unaware of
the procedures involved or that they are not adhering to them (Dione et al., 2021).

Although several studies in Kenya have shown that food workers are aware of food

safety and personal cleanliness, WHO states that in most cases, documented food-borne



infections originate from foodservice outlets, when food handlers participate in
unsanitary and poor food preparation methods.

According to the Fact Sheet (2017) published by the World Health Organization, food-
borne disease outbreaks have a significant economic and social effect on both
individuals and healthcare systems. The expense of treatment, together with the
opportunity cost of diminished yield, may add up quickly. In order to prevent hotels and
restaurants from endangering their customers' health, FAO and WHO suggest a series of
legislative, and regulatory measures. Coupled with the lack of a functional monitoring
framework to oversee implementation of FSMS in fine dining restaurants, and policies
governing food safety, the risk of food-borne illnesses increase with the ever-rising

number of hotels in Nairobi city.

1.3. Justification of the Study

The prevalence of FBD may be reduced by investigating the hotels' adherence to
hygiene standards and food safety management programs. The findings of this research
will be used by policymakers, and other stakeholders to draft more stringent regulations
for food establishments nationwide (Obino, 2021) as well as aiding the Ministry of
Public Health and Sanitation's Department of Public Health (DPH). The study's findings
will also assist top-tier hotels, as they recognized that it is their job to protect public
health via their operations. Restaurants will be able to attract and retain more consumers
as a result of deeper understanding of the elements influencing their purchase choices.
Information from the current findings will allow food safety experts, and the relevant
institutions to explain how various hotel suppliers are engaged in the implementation of
food safety policies, while continuously following up on new food safety trends in the

hotel industry.

1.4. Aims and Purpose of the Study
1.4.1. Aim of the Study

To contribute towards creating awareness on safety of foods from fine dining hotels in
Nairobi County, Kenya.

1.4.2. Purpose of the Study

To come up with data that policymakers and other stakeholders will use to formulate
policies and guidelines required to prevent food contamination or food-borne illness

outbreaks.



1.5. Objectives of the Study

1.5.1 General Objective

To assess compliance to food safety management systems for fruits and vegetable salads
in fine dining hotels in Nairobi County, Kenya.

1.5.2 Specific Objectives

I.  To evaluate the socio-demographic features of food handlers in fine dining hotels
in Nairobi County with respect to compliance with food safety management
systems and cleanliness regulation standards.

ii.  To evaluate the level of knowledge on HACCP and practices in preparing fruit
and vegetable salads amongst food handlers in fine dining hotels in Nairobi
County.

iii.  To evaluate microbial safety of fruits and vegetable salads in fine dining hotels

in Nairobi County.

1.6 Research Hypothesis

i.  There is no association between the sociodemographic characteristics of food
handlers in fine dining hotels to their level of compliance to food safety
management systems, and cleanliness regulation standards.

ii. A good percentage of food handlers in fine dining hotels do not have
knowledge of HACCP, and practices in preparing fruit and vegetable salads.
iii.  There are no TVC, Staphylococcus aureus, and E. coli in fruit and vegetable

salads at the serving level.

1.7. Assumptions of the Study

In order to carry out my research, | expect that the hotels I have picked will cooperate
and that I will be able to get permission from the appropriate authorities. All the hotels
in the study are also considered to have food safety management systems and hygiene in

place.
1.8 Limitations of the Study

Due to the recent movement in people's eating patterns toward fruits and vegetables
since they are perceived as healthy, the key disadvantage of this study is that it solely
analyzed fruit and vegetable meals in the chosen hotels. The findings of this study do not
provide any confidence that the food served at these restaurants is safe to consume, even



if they comply with food safety management systems and sanitary criteria. One potential

problem with this study is that participants may lie on the questionnaires.

1.9. Risks and Potential Adverse Effects of the Study

The study participants may be subjected to relatively long durations of questioning that
may be inconvenient to their working hours. Additionally, information shared in the
course of this research may be subjective, involving giving hygienic information about
their workstation, leading to possible termination of their jobs by their employers.

1.10 Scope and Delimitation of the Study

Requests for the relevant permission from authorities in the food businesses were made
prior to the survey. Moreover, time-factor was taken into consideration before the

assumption of the research to prevent clashing schedules with the study respondents.



CHAPTER TWO: LITERATURE REVIEW

2.1 General Overview of Hospitality Sector

Each high-end restaurant in Nairobi is distinct, yet they all have a few commonalities.
Every Fine-Dining Hotel strives to provide an extraordinary dining experience via
meticulous attention to detail, flawless execution, and top-notch service. While Nairobi's
Fine Dining Hotels have grown into a diverse array of cuisines and themes, many
components of the high-end experience remain the same (Oyoo, 2016). The Fine Dining
experience is all about the finer details. Music, lighting, and artwork on the walls are
only the beginning. Many high-end restaurants in Nairobi are going so far as to create
their own stoneware to match the look and taste of their meals.

In Nairobi's Fine Dining Hotels, guests spend a lot more than just the cuisine. Guests
look for something completely different. Holding chairs for ladies, guiding guests to the
toilet, crumbs between courses and changing linen napkins are all common services of
Fine Dining Hotels in Nairobi Silverware and wine glasses are never reused, and new
wine is always served in a fresh glass. Everything must be in order at all times in Fine

Dining Hotels.

2.2 History and General Overview of Compliance to Food Safety Management

systems and Hygiene Requirements

Following the 1993 Escherichia coli eruption at Jack-in-the-Box, the USA began
looking for a regulatory food safety structure that would be more efficient than before
(Paldino & Herath, 2020). In the United Kingdom there was eruption of Bovine
Spongiform Encephalopathy epidemic (BSE) during the same period which weakened
public confidence in Western Europe’s FSMS. As a consequence, there has been a
growing interest in the HACCP method execution in the world. Whilst HACCP
principles were formulated several decades earlier, in the 1990s there were seven
principles developed by the NACMCF, which were largely adapted by Codex
Alimentarius, that concentrated on implementing the method across developed
production systems. The number of government and private organizations that need
HACCP enforcement increased during this time.

HACCP was projected to minimize food related disease by twenty percent in the US
alone during the first seven years of its introduction (King et al., 2017). For the purpose
of enhancing customer confidence in systems of food safety management, many retailers

of food and food service purchasers created additional unique demands suppliers had to



comply with in selling their goods during the HACCP adoption procedure (Jaffee et al.,
2018). This led to the development, in the first instance in Europe and then implemented
in the USA and worldwide, of the Global Food Safety Program structure for the
assessment of further voluntary management requirements of food safety in response to
desired approaches to reducing foodborne diseases, minimizing redundancies and
helping us to achieve global continuity in food safety (Pearson et al., 2019). Even if
advanced economies now largely follow the fundamental HACCP standards on safety of
food, concepts such as traceability, food robbery susceptibility and deliberate
adulteration have recently been discussed to progressively improve the safety of food
(Prinsen et al., 2020). Developing countries, on the other hand, tend to have varying
degrees of success in integrating existing food safety systems and many still suffer from
high foodborne disease rates (Li & Guldenmund, 2018). The HACCP framework at its
most basic level is an early detection approach to protecting food products. This device
can prevent biological, physical and chemical hazards, minimize or eliminate them
(Kotsanopoulos & Arvanitoyannis, 2017). In addition to hazard control, the framework
requires document management to demonstrate compliance with HACCP.

2.3 Hygiene Requirements for Hotels

2.3.1 Use of Disposable Gloves

For those handling food, particularly raw foods, disposable gloves are recommended.
However, since wearing gloves enabled bacteria to accumulate up on top of the gloves
and on the hands, handwashing is essential afterward to prevent food contamination
(Nyalo, 2020). When using disposable gloves, the following precautions and procedures
must be followed:

Wash hands thoroughly in between transitions and the point where gloves are discarded,
and gloves should be adjusted on a regular basis. Besides, gloves are supposed to be
disposed after conducting non-food-associated tasks like closing or opening doors by
use of hands and ensuring bins are emptied. Moreover, appropriate sanitary services
must be provided, including warm running water and soap for washing hands. Hand
sanitizers should be available, but not as a substitute for handwashing.

2.4. Food Borne Diseases

Acute diseases caused by food have a brief incubation time, manifest themselves via
gastrointestinal signs such diarrhea, vomiting, and abdominal cramps, and are triggered
by the most recent ingestion of hazardous food. Sometimes issues with the digestive

system might be linked to neurological and other symptoms. Bacteria, viruses, fungi,



chemicals, heavy metals, poisonous plants, and animals are only some of the aetiological
agents that have been linked to the onset of many illnesses (Oka, 2011). Bacteria are the
leading cause of food poisoning. Multiple species of bacteria, including Salmonella,
Bacillus cereus, Staphylococcus aureus, Clostridium botulinum, Clostridium pefringens,
Escherichia coli, and Shigella, are at play (Ndaramu, 2020). Outbreaks have been
established from diverse areas of the globe, indicating that these diseases are still a
concern (Chlebicz & Slizewska, 2018). Several other food poisoning agents have gained
little coverage, despite frequent media accounts of foodborne illness or deaths as a result
of eating tainted foods. Raw vegetables and fruits are susceptible to viruses and bacteria
that cause conditions such as gastroenteritis, and hepatitis A. This is attributed to the
microorganisms’ long survival time (Seymour & Appleton, 2001). Meat that has not
been inspected and certain food crops like cassava. This suggests the existence of a
public health threat that requires to be examined (Tack et al.,, 2019). Aflatoxin
contamination of cereals, pulses, nuts, and other foods is a significant source of
mycotoxin food poisoning in Kenya. There exist records of deaths related to the
ingestion of infected cereals containing high concentrations of aflatoxin B and B1.
Aflatoxin B, B1, GI, and G were found in high concentrations in cereals, pulses, and
nuts purposed for human intake (Marder et al., 2019). This research looked into the
frequency of foodborne illness in Kenya, as well as the attempts made to combat them.
Table 2.1 shows the types of bacteria, outbreak, cases, and death as reported by the
National Public Health Laboratories.

Table 2.1: National Public Health Laboratories, (Gok,2005)

Type of bacteria Outbreak Cases Death
Bacillus cereus 16 261 0
Brucella spp 2 38 1
Clostridium botulinum* 74 140 10
Escherichia coli* 7 640 4
Salmonella spp* 342 31245 39
Staphylococcus aureus* 47 3,181 0
Cholera* 450 4,568 258

Note: * = highly usual causes of bacterial food poisoning Source: National Public
Health Laboratories (Gok, 2005).

Figure 2.1 shows the projected risks of foodborne related illness in Sub Saharan Africa
as reported by Disability adjusted life years (DALY's) and it shows that diarrheal disease



agents such Escherichia coli are the most by 71%. Helminths come in second, preceded
by intrusive infectious disease agents, and then chemicals and poisons, which make up
just 2%.

Chemicals and toxins 2%
Helminths
15%

Inwvasive
infectious
disease agents
12%

Diarrheal
disease agents
1%

Figure 2.1: Projected risk of food related illness: Source: Rawat, 2015.

2.5. Food safety in comparison to food spoilage

When food spoils, its flavor, texture, and appearance change in ways that are no longer
acceptable or safe for people to consume. Foods can become spoilt by microorganisms
such as bacteria and physical damage due to insects (Rawat, 2015). There are two
categories of foodborne illnesses i.e., food intoxication and foodborne infection
(Choyam et al., 2019). Food intoxication results due to consumption of food that
contains preformed exotoxins (enterotoxins) for example the staphylococcal food
poisoning (Nguyen et al., 2019). Ilinesses caused by ingesting foods and water tainted
with enteropathogenic bacteria are known as foodborne infections (Odeyemi et al.,
2020).

2.6 Microbial Quality of Food

To keep food safe for customers, microbiological quality control measures are required
at every stage of the food manufacturing process. It is very uncommon for traditional
microbiological procedures in food to include enrichment and isolation on solid

medium, followed by biochemical or serological identification (Dinges et al., 2020). As



a result, they are tedious, time-consuming, and in some cases, unreliable. Since
foodborne pathogen monitoring, characterization and counting have become more
crucial in the food business, it is essential to create and optimize new alternatives for
these tasks in food microbiology. Temperature monitoring, visual examination, and
supplier selection are all ways to ensure the raw material's microbiological integrity.
Figure 2.2 shows the impact of different temperatures on food products.

2.6.1 Microbial quality of fruits and vegetables

While fruits and vegetables are a good source of essential nutrients, they are susceptible
to harboring harmful micro-organisms. The exposure of fruits, and vegetables to
microbial contaminants is associated with their exposure to dust, soil, water, and
handling practices during harvesting (Eni et al., 2010). Most of these produces are in
plenty especially during the rainy seasons, calling for the need of measures to protect
their microbial as well as their nutritional quality. Reports of pathogenic contamination
of fruits and vegetables has been a public health concern in the recent past with
microbial assessments showing high levels of contamination of mangoes, kales, and
tomatoes with anaerobic bacteria (Kunyanga et al., 2018). Some of these contaminants
include Staphylococcus aureus, Klebsiella spp, Actinomycetes, and Escherichia coli.
Implementation of food safety standards at all stages of the food value chain is important
to meeting microbial safety demands. Corrective measures need to be put in place from
good agricultural practices, cascaded up to the food supply chain.

Fruits and vegetables consumed raw have an instant impact on their health. Salads from
the cold section of hotels, and restaurants are commonly served in both formal, and
informal food service sectors. Research has shown significant bacteriological potency of
these salads which are commonly referred to as Kachumbari (Mbae et al., 2018). Proper
washing of fruits, and vegetables combined with investment in knowledge intensity of
food service personnel on sanitary practices. In addition, to help public health officials
execute food safety measures, a study of the Hazard Analysis and Critical Control Points

Principles is necessary to pinpoint the source of microbial contamination in the salads.
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Impact of different Temperature on Foods Products
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Figure 2.2: Impact of different temperature on food products
Source: Mildred, M. & Mary (2019)

2.6.1 Staphylococcus aureus

In terms of bacterial classification, Staphylococcus aureus belongs to the Gram-positive,
cocci-forming group. Food poisoning is often brought on by this common food
contamination. Possibly, it can generate heat-resistant enterotoxins (Bergdoll, 2017).
Since the pathogen may develop biofilms, it is more difficult to completely remove it
from a polluted environment. Despite cooking at temperatures as high as 121 degrees
Fahrenheit, Staphylococcus aureus enterotoxins are responsible for the vast majority of
instances of staphylococcal food poisoning (Foster & Geoghegan, 2015). The failure to
keep food at an appropriate te