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Hospital food safety is of paramount importance as patients are vulnerable to acquired diseases transmit-
ted by unsafe food. The focus of this research was to critically analyze food safety and hygiene knowledge
in Kingdom of Saudi Arabia (KSA) in respect of compliance with Hazard Analysis and Critical Control
Points (HACCP) and International Organization for Standardization (ISO22000). Interviews of 242 ran-
domly selected food services employees from seven KSA hospitals were carried out. Roles ranged from
catering workers and catering supervisors together with Ministry of Health (MOH) supervisors. The sur-
vey was designed to evaluate their level of education, training, ethnicity, level of understanding and
knowledge of food safety management systems, such as HACCP. Amongst an ethnically diverse group
of catering workers, education levels were adequate but hygiene training in some of the hospitals inves-
tigated could be improved and the training should start immediately upon employment. The group of
catering supervisors were well-educated but the survey identified some weaknesses in their knowledge
and understanding of HACCP. The MOH supervisors group were all Saudi nationals and also showed some
weakness in their knowledge and understanding of HACCP. The food policies in KSA need to be more
accessible to their target audience and the format of the policies would benefit from increased consulta-
tion at all levels of the food supply chains.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The food chain extends from production on farms, through pro-
cessing, shippering, retail, food preparation, to eventual ingestion
by consumers. Challenges in this process include: microbial, chem-
ical, physical, personal and environmental hygiene (Al-Ghazali
et al., 2020). Food is essential to life but billions in the world are
at risk of unsafe food. Many millions become sick while hundreds
of thousand die yearly (Fung et al., 2018). Centers for Disease Con-
trol and Prevention (CDC) in 2017 reported that every year around
50 million people suffer from food-related infections leading to
about 3000 mortalities (WHO, 2017). Hazard Analysis and Critical
Control Points (HACCP) is a systematic preventive approach to food
safety that aims to reduce the risk of biological, chemical and phys-
ical hazards in food production (Schmidt et al., 2003). It can be
applied to all stages of a food chain, such as food production,
preparation, packaging and distribution. Although HACCP applies
to all food businesses, it is of particular importance to hospitals
where patients are more vulnerable and therefore more suscepti-
ble to microbial contamination (Heever et al, 2016). The problems
hospitals face implementing these procedures are similar to the
problems faced by other food businesses, such as lack of financial
support, absence of training programmes (Khatri and Collins,
2007), and inadequate eqnuipment to perform their job to the best
of their abilities (Garayoa et al, 2011). Hospitals have the addi-
tional problem of stocking a broad and diverse range of products,
all of which require specific processes and usages, this can poten-
tially limit HACCP implementation (Williams and Wallace, 2001).

Safety of the healthcare-based food is a major challenge in the
hospital facilities. Implementation of proper food preparation and
handling practices for the food handlers in the healthcare facilities
is of paramount importance in protecting the well being of the
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patients and hospital staff (Alqurashi et al., 2019). Recently, global
research has focused on the knowledge, attitudes and self-reported
practices of the food handlers on food safety. Although self-
reported practices may not be the actually practiced behavior, as
the respondent may have been biased while reporting (Ncube
et al., 2020).

In Kingdom of Saudi Arabia (KSA), matters related to food safety
and hygiene are covered by Ministry of Health and Saudi Food and
Drug Authority (SFDA). National legislation in Saudi Arabia
requires food safety to be managed using a documented, HACCP
based approach. This requires all food handlers to be appropriately
trained in food safety (Walker et al., 2003). The SFDA was estab-
lished to apply food hygiene requirements in all food operations.
This is monitored by Saudi Food Inspectors (SFIs) who perform a
similar role to Environmental Health Officers in the UK or Food
Safety and Inspection Service (FSIS) Officers in USA, in that they
are responsible for inspecting businesses that produce food and
ensuring that these businesses conform to accepted standards.
However, Al-Mutairi (2013) found in his observation of SFIs, that
serious breaches of ISO 22000 or HACCP can be overlooked in spite
of the majority of inspectors having good quality training in the
food hygiene practices. Such inconsistencies may explain why food
businesses have little faith in food safety regulations, as was con-
cluded in an empirical study carried out by Wilson (2015).

The MOH in Saudi Arabia is in charge of the implementation of
the HACCP procedures in all state hospitals food services. The MOH
was mandated responsibility for the supervisory role for food
preparation as well as nutrition in Saudi hospitals in 1981,
whereby they issued a contract which contains guidelines for state
hospitals, called the Nutrition Service Programme for State Hospi-
tals (MOH-KSA). In 2010, MOH hospitals served 19.2 million meals
with an average of 53,952 daily meals, this included breakfast,
lunch and dinner (MOH-KSA, 2020). There are currently 25 Saudi
based foodservice companies in Saudi Arabia that specialise in
healthcare catering. These companies are selected via a tendering
process. Suitably educated staff for the specific roles are recruited
from around the world. Qualifications are checked by the Nutrition
Department prior to work commencing. Catering staff are also
expected to successfully renew health licenses every six months.
The health license validates that the employee is free from any
infectious diseases. Failure to comply with contractual agreements
can result in a variety of sanctions and penalties, depending on the
violation. Contracts run for a specified time, usually three years, so
that the process and working conditions can be frequently
reviewed to ensure all parties are satisfied with the arrangement
and that MOH conditions have been adhered to (MOH-KSA, 2020).

To further improve food standards, contracts now require cater-
ers to implement HACCP in hospitals kitchens. These are overseen
by the KSA MOH hospital nutrition management team. In 1994, the
HACCP Alliance was formed to ensure standards are met and
implemented. The HACCP system is guided by seven basic princi-
ples which must be considered in any premises where food is pro-
duced. Notwithstanding the fact that Saudi Arabia’s MOH plans to
introduce HACCP in all hospitals, there has not yet been serious
consideration given regarding the readiness of hospitals, be they
small (50–100 beds) or medium (150–350 beds), to make such a
system work (MOH-KSA, 2020).

The role of MOH Supervisors is to evaluate the patients’ nutri-
tion while they are in hospitals and adjust and improve this where
needed, in line with individual needs and nutritional guidelines
(MOH-KSA, 2020). MOH supervisors must work in compliance with
regulations outlined by the General Directorate of Nutrition, which
regulate processes at state hospitals. Their role is to raise aware-
ness of recent regulations and disseminate this to catering supervi-
sors. MOH supervisors have ultimate responsibility for food safety
in state hospitals as they award the catering team contracts. There-
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fore, MOH Supervisors must be suitably trained and fully aware of
all legislation (MOH-KSA, 2020). KSA state hospitals rely on HACCP
and the Ministry of Health document called Food Services Con-
tract; however, the information needs to be broken down into a
more user-friendly format. In order to do this it is important to
determine where strengths and weaknesses lie. This can be
achieved by an anonymous survey staff at each level. A new policy
must be designed to address roles and responsibilities of all staff,
as well as specific instructions on the monitoring of all relevant
processes related to food safety.

This research may be used as a model for more structured trans-
fer of good practice from a developed country to developing and
under-developed countries to reduce the time necessary for HACCP
and ISO 22000 to become recognised and applicable. The survey
aimed to test food safety and hygiene policy knowledge; self-
monitoring and attitudes of food handlers and also address data
deficiencies such as the lack of demographic data relating to age,
sex, education level, ethnicity and nationality of hospital staff in
Saudi Arabia.
2. Materials and methods

2.1. Participating hospitals

The primary research was conducted in seven KSA state hospi-
tals namely KFMC, KSMC, KSH, AAA, ALIMH, ALYMH and PMPA
hospital from September 2018 to May 2019.
2.2. Data collected

The research methodology included the analysis of primary
data obtained from KSA state hospitals on the issues related to food
safety and hygiene policies and specification or guidelines. Also,
the study analysed how HACCP was being implemented in nutri-
tion departments, especially among food supervisors and man-
agers. An audit was used to assess the status of the hospital prior
to implementation of the HACCP system. An analysis of the policies
was undertaken to determine if there was any standardization in
approach to food safety, structure of organization and delegation
of duties, monitoring and regulatory practices.
2.3. Survey design

Questionnaire (A, B and C) was designed as described previously
(Al-Shabib et al., 2015).

Questionnaire A was specifically for those who handle food
such as butchers, chefs and their assistants, waitresses and waiters,
and stores workers among others. The questions related to knowl-
edge looked at cross contamination, microbiology, and tempera-
ture control, and the effect of the training program. There were
22 questions asked in total to this group.

Questionnaires B and C were designed for staff employed by
catering companies and MOH. There were 25 questions asked in
total to groups B and C. The questions asked for information about
demographics, attitudes, practices, and knowledge. Poisoning,
microbiology, hygiene practices, and food safety management.

Three hundred and twenty-nine subjects were randomly
selected. A cover note was provided written in Arabic and English
that explained the objectives of this study. Participation was purely
voluntary and participants were free to withdraw at any point (ac-
cording to School of Sociology & Social Policy, Research Ethics
Checklist for Students and Staff). A total of 242 completed forms
were returned.



Fig. 1. Education levels of workers included in the survey. A) comparison of the three groups. B) Education levels of catering workers from each hospital.

Fig. 2. Ethnicity of the survey groups.
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2.4. Statistical analysis

The data management and analysis were performed using Soft-
ware for Statistics and Data Science (STATA). Statistical significance
was determined using P < 0.05. A null hypothesis attempts to
demonstrate that between variables there is no variation or that
a variable is not different from its mean. If p- value is <0.05 then
the null hypothesis is rejected, and the alternative hypothesis will
be acknowledged. In other words, rejection of the null hypothesis
‘‘p < 0.05‘‘ shows that a significant difference exists, and the result
is significant.

3. Results

3.1. Education level of survey group

The survey included data from 242 (41.3% male and 57.8%
female), randomly selected food services employees from seven
KSA hospitals. Contracted catering workers (148 respondents),
hospital catering Minsitry of Health supervisor (MOH) supervisors
(80 respondents), and the catering supervisors employed by the
contracted catering companies (14 respondents). The level of edu-
cation was generally high and appropriate for each of the three
main role groups (MOH supervisor, contracted catering supervisors
and contracted catering workers; Fig. 1A). Amongst the contracted
catering workers, the education levels was analysed further from
each individual hospital. The most suitably qualified catering
workers were employed at AAA with 73% of catering workers hold-
ing a Diploma and 9% with a Bachelor qualification. ALIMH hospital
had a high proportion of qualified catering workers with 15% Bach-
elors and 62% Diplomas. Only 3% of the catering workers at this
hospital had basic food hygiene qualifications. PMAH employed
50% of catering workers with Bachelor degrees and 28% with Diplo-
mas (Fig. 1B). This clearly dispels any assumption that catering
workers are unqualified.

3.2. Ethnicity

The survey collected information on the ethinicity of the work-
ers employed in the different roles, which is summarized in Fig. 2.
The survey revealed that 76% of the catering workers were non-
Saudi nationals, predominantly drawn from the Philippines and
India. In contrast, all MOH supervisors were Saudi nationals. The
3

contract catering supervisors were Saudi (36%), Egyptian (43%) or
Indian (21%) nationals.

3.3. Hygiene training for contracted catering workers

Contracted catering workers were questioned as to whether
they had received basic hygiene training (Fig. 3). The results
showed considerable variation between the seven hospitals. KSMC
and KFMC hospitals scored highly, with almost all catering workers
reporting that they had received basic training. However, the
answer to this question were a cause for concern at the other five
hosptials. The difference of having any hygiene training or not
between the hospitals was statistically significant (P = 0.001).
However there was no significant correlation between hygiene
training and any demographic characteristic such as gender,
nationality, salary or qualification (P value >0.05). The only param-



Fig. 3. Hygiene training for contracted catering workers.
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eter that had a statistically significant correlation was the employ-
ment length where the P value was 0.04 using an independent t-
test. The results showed that workers who had hygiene training
had a mean length of employment of almost three years
(35.8 months) and a median of 24 months. Workers who had not
received any hygiene training had a mean length of employment
of less than two years (23.8 months) and a median of 12 months.
3.4. Catering workers reporting procedures in case of illness

The majority of workers in six of the seven hospitals understood
the need for basic reporting procedures when they were sick or
vomiting to ensure that this illness is not spread to other people
(Fig. 4). They were aware that they need to visit their GP to confirm
Fig. 4. Reporting procedures of

4

the illness, and then inform their manager about the reason for
their absence. Of these, only KSMC gave a 100% response that they
should inform their line manager. However, a high proportion of
staff at AAA (91%) answered that they would visit the GP out of
hours and 9% answered that they will go to work as usual and
not inform superiors so as to avoid being unpaid for that day. This
suggests that that they had not been made fully aware of the
importance of personal health and hygiene, and the consequent
effect this may have on patients. They also felt that being absent
from work was only possible once the results of the illness were
confirmed. This is a risk to health as it means they would continue
to work while potentially being ill and posing a risk to the patients.
Ensuring that staff are aware of their responsibilities to patients
and that it is acceptable to miss work on such occasions is some-
thing that needs to be addressed through proper training of both
line managers, who enforce the rules and safeguard patients, and
the staff affected by the illness. Two hospitals, ALYMH (14%) and
KSH (6%), had a low percentage of workers who stated they were
unsure what to do. Even though this percentage is small it is some-
thing that needs to be addressed to ensure standardised proce-
dures are in place. KSH also had the highest proportion of
workers (28%) who said they would still go to work and not inform
their line manager through fear of not being paid. This suggests
that management need to make it clear that it is acceptable to miss
work due to hygiene issues that could affect patients. The correla-
tion of differences between hospitals in terms of sickness proce-
dure was statistically significant (P = 0.001) while it was not
statistically significant with any of the demographics. Moreover,
workers who had hygiene training were more likely to answer this
question correctly than workers who did not attend any hygiene
training (P = 0.05). This means that they understood the correct
procedure for dealing with illness during the training programme.
catering in case of illness.



Fig. 5. Level of HACCP monitoring procedures among contract catering supervisors and MOH supervisors.
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3.5. Monitoring procedures for HACCP by contract catering supervisors
and MOH supervisors

The fourteen contract catering supervisors were questioned
about HACCP Principle 4 monitoring procedures (Fig. 5). Nine con-
tracted catering supervisors provided the correct answer ‘All of the
above’. However, the remaining five supervisors provided inade-
quate answers. In three hospitals the supervisors believed that
monitoring was specific to refrigerators, whereas the contracted
supervisors at the other two hospitals thought that monitoring
only involved critical control points. When this data is broken
down into demographics the results show that young and less
experienced overseas supervisors, and dieticians with Saudi quali-
fications, all exhibited incomplete knowledge and require further
training in this area. However, not all experienced supervisors pro-
vided the correct answer, suggesting that experience without con-
tinuous training cannot be relied on. The responses selected by the
contracted managers from different hospitals were not signifi-
cantly different (P = 0.28). Inappropriate answers could not be cor-
related with any specific demographic.

The same question was put to the 80 MOH supervisors (Fig. 5)
in relation to monitoring procedures for HACCP Principle 4. It is
interesting to note that at KSH 85% of supervisors thought that
control of critical points through activity monitoring was suffi-
cient. More worryingly, there were five hospitals who respondents
indicated that they did not know the answer. These were: KSH
(15%) PMBA (9%) ALYMH (29%) ALIMH (14%) and AAA (64%). Sim-
ilarly, a wide variety of possible answers were provided, suggesting
specific training is required in the area of HACCP monitoring pro-
cedures in Riyadh’s state hospitals. All these responses were corre-
lated with the distribution across hospitals. The only demographic
group that correlated with inappropriate answers was the qualifi-
cation parameter. Of those who were holding diplomas, 55%
answered incorrectly, which was significant (P = 0.012).
4. Discussion

The MOH, KSA regulations, stated that, food catering services at
hospitals, should comply with HACCP and ISO22000 as part of the
Nutrition Services Programme for KSA State hospitals. Saudi Hospi-
tals involved in this study (seven KSA hospitals), all were applying
HACCP and ISO22000. One of the measures to control food safety is
applying roles and guidelines of food safety to minimize, or elimi-
nate a potential food safety hazard from occurring (Boqvist et al.,
2018). In this study, all contract catering supervisors were aware
of the purpose of HACCP (Fig. 5). Whether only three out of seven
of the MOH supervisors gave the correct answer and were unsure
about purpose of HACCP. Identifying and implementing adequate
5

control measures is an important for food business producing safe
food (Boqvist et al., 2018). Food handlers, involved in preparing
and serving food, working with poor personal hygiene could pose
a potential threat of spreading intestinal parasites to the public
in a community, which may be a risk for transmitting intestinal
parasites to food and drinks consumers through the food chain
(Yimam et al., 2020).

In this study, the level of education was generally high and
appropriate for each of the three main role groups (MOH supervi-
sor, contracted catering supervisors and contracted catering work-
ers as illustrated in (Fig. 1A). A Brazilian food handlers’ knowledge
and practices study, illustrated that, an average of 72.64% of food
safety knowledge were correct answers. Food safety self-reported
practices presented 80.71% of adequacy, while observed practices
were 75.40%. A positive correlation has been observed between -
food safety knowledge and self-reported practices of handlers (de
Souza et al., 2018).

In the current investigation, both KSMC and KFMC hospitals,
almost all catering workers reported that they had received basic
training. In the other five hospitals, training for only some of them,
especially those who had a mean length of employment of almost
three years (Fig. 3). Akabanda and his colleagues reported that,
food-handlers were aware of the critical role of general sani-
tary practices in the work place, such as hand washing (98.7% cor-
rect answers), using gloves (77.9%), proper cleaning of the
instruments/utensils (86.4%) and detergent use (72.8%)
(Akabanda et al., 2017). In this study, there was no significant cor-
relation between hygiene training and any demographic character-
istic such as gender, nationality, salary or qualification.

Further, education levels amongst the 148 contracted catering
workers were analyzed from each individual hospital (Fig. 1B).
Increased knowledge was consistently associated with safe food
handling behaviors (Young et al., 2019). This clearly dispels any
assumption that catering workers are unqualified. The survey
revealed that 76% of the catering workers were non-Saudi nation-
als, predominantly drawn from the Philippines and India (Fig. 3).
All MOH supervisors were Saudi nationals (Fig. 3).

Akabanda and his colleagues reported that food-handlers were
aware of the critical role of general sanitary practices in the work
place, such as hand washing (98.7% correct answers), using gloves
(77.9%), proper cleaning of the instruments/utensils (86.4%) and
detergent use (72.8%) (Akabanda et al., 2017).

A study from Africa, showed 76.2% of the food- handlers did not
know that Salmonella is a food borne pathogens and 81.7% handlers
agreed that typhoid fever is transmitted by contaminated food
(Akabanda et al., 2017). In this study, the majority of workers in
six of the seven hospitals understood the need for basic reporting
procedures when they were sick or vomiting to ensure that this ill-
ness is not spread to other people (Fig. 4). This is in agreement with
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the report published on the knowledge and practices of food han-
dlers employed in university restaurants (Al-Shabib et al., 2015). In
another study, wide variety of predictive power in the behavior of
food handlers was reported (Young et al., 2018). This may suggests
that they had not been made fully aware of the consequent effect
that this may have on patients, such as continue to working while
potentially being ill and posing a risk to the patients. Food handlers
may be asymptomatic carriers of food poisoning organisms and
serving as a potential source of contamination to food (Roberts
et al., 2008, Cruickshank, 1990). Adequate training can help limit
food contamination and reduce the resulting effects of contamina-
tion on health and economy food (Roberts et al., 2008).

Ensuring that staff are aware of their responsibilities to patients
and that it is acceptable to miss work on such occasions is some-
thing that needs to be addressed through proper training of both
line managers, who enforce the rules and safeguard patients, and
the staff affected by the illness. In this study two hospitals, ALYMH
(14%) and KSH (6%), had a low percentage of workers who stated
they were unsure what to do. Even though this percentage is small
it is something that needs to be addressed to ensure standardised
procedures are in place. KSH also had the highest proportion of
workers (28%) who said they would still go to work and not inform
their line manager through fear of not being paid. In a study con-
ducted on 138 food handlers, 2.26 (95% CI: 1.57, 3.25) did not take
up medical checkup, and 1.79 (95% CI: 1.30, 2.45) did not
receive food safety training (Alemnew et al., 2020).

This suggests that management needs to make it clear that it is
acceptable to miss work due to hygiene issues that could affect
patients. The correlation of differences between hospitals in terms
of sickness procedure was statistically significant (p = 0.001) while
it was not statistically significant with any of the demographics.
Moreover, workers who had hygiene training were more likely to
answer this question correctly than workers who did not attend
any hygiene training (p = 0.05). This means that they understood
the correct procedure for dealing with illness during the training
programme. Food handlers may be infected by a wide range of
enteropathogens and have been implicated in the transmission of
many infections to the public (Alemnew et al., 2020).
5. Conclusion

The main findings of this research reinforce the importance of
training and the need to develop food policies for hospitals that
ascribe ways of working that are underpinned by level specific
training. These intiatives lead to general implementation of food
safety standards commensurate with providing meals for vulnera-
ble hospital patients. Although KSA is committed to improving
food safety standards by the implementation of international stan-
dards represented by HACCP and ISO22000. Ministry of Health
needs parallel developments in hospital policies, such as Food
safety and hygiene policies to establish standardised operations,
which will outline best practices and at the same time may still
permit some individual differences based on the specific contexts
in which the policies are enacted. One more aspect of particular
importance is the standardised introduction of processes by appro-
priate level-specifc training. This research highlights the impor-
tance of the need to regularly assess food safety operations and
management, and to ensure the policies adopted are implemented.
On the contrary, one limitation of the current study could be the
substantial discrepancies between self-reported and observed food
handling practices, self-reports underestimate the magnitude of
undesirable food handling practices. This highlights the need for
future food safety studies to use observation to validate food han-
dlers’ self-reports about their food handling practices.
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