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Abstract

Foodborne diseases have been increasing in reeard,with a greater impact on the health and eograd
developing countries. Food can be a potential oafénfection and disease, right from the point of
procurement to the point of consumption. It is midkely in the food service establishments wheressfaod is
prepared. Hygienic practices at procuring, premgaind serving are essential. Food handlers spgpialy a
major role here.

The aim of this study was to assess the knowleattjipydes and practices of food service staff retigay food
safety and hygiene, before and after food safetiga&tibn program in hospital.

A cross-sectional design was used to assess thddahge, attitudes and practices about food safettyeofood
services staff for the purpose of the study beéme after a nutrition education program in a sygtesample of
a hospital at holy Makkah were assessment by m&faamsgjuestionnaire survey.After obtaining approtize,
guestionnaire was addressed to all food serviedk st

The study included 107 food handlers. Sixty of tH&61%) were males and 47 were females (43.9%@irTh
age ranged between 22 and 56 years. Almost hétieafi (49%) were at least university graduated. Mbst
them (80.4%) were workers whereas (13.7%) werécthes. Data analysis was carried out using thasStzl
Package of the Social Science (SPSS) version 2€alvnean percentage of knowledge before an eidneat
intervention was 56.1% and after an interventidreitame 77.7%. This difference was statisticatipigicant,
p<0.001.

It is concluded that the overall knowledge, atttsiind practices scores were higher regarding megko
hygiene, however, it need reconsideration regarfting-borne diseases and sanitation Since theatidac
training of those handling food would improve th&tss of food hygiene knowledge.

Keywords: Food Safety, Hygiene, Training Program, Hosptabd Services and Services Staff.

1. Introduction:

Food safety is an area of public health action totget consumers from the risks of food poisonimgl a
foodborne diseases, acute or chronic. Food safletyagion is most effective when messages are tatdetvard
changing behaviors most likely to result in foodimillness (Medeiros L@t al, 2001).Training can overcome
many safety and sanitation problems that resuihfuminformed or misinformed employees. Effectivarting
experience leads to increased safety and sanitati@reness and improved safety and sanitation guoes
(Hui YHet al, 2003). . Food safety education: education dealit the practices that keep food safe from
environmental and bacterial contamination. Nutntiand food safety are intertwined, and there arayma
examples of this relationship. For instance, foodik pathogens can affect nutritional status byredesing
appetite and reducing absorption of important eats from the gut. Short term diarrheal diseases@ametimes
associated with the loss of some enzyme activitpnalp lactase—which is important for digestion and
absorption of lactose in nutritious dairy produ¥goteki et al, 2001). Food can be profoundly alietsy
preparation and alternations, and as a consequefheence palatability, material structure, nuttieontent, and
alert food safety issues (Fischer et al. 2007)im@ementation of the HACCP system, universallyzdd as a
proactive method to prevent foodborne disease, deggire a team approach and an understandingeof th
rationale for monitoring procedures by all stafdamnderscores the need for continuous trainingvitirg
tailored scientifically sound and updated knowledgel identifying factors that could contribute tengrate
positive attitude and motivate behavior change definite setting could help to minimize foodbotmezard in
hospital catering and enhance the practical utilftyhygiene training for the personnel involvedfdod service
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functions (Buccheri C, et al. 2007).
The aim of this work was tstudy the effectiveness of a training programtli@ hospital foodservice staff the

improvement ofood safety and hygiene knowledge

2. Materials and Method
2.1 Research design
A cross-sectional design was used to assesknthwledge, attitudes and practices about foodtgatethe
food services staff for the purpose of the studfofgeand after a nutrition education program inystesmic
sample of AL-Noor Specialist Hospital at holy Makkaere assessment by means of a questionnaireysurve
After obtaining approval, the questionnaire wasradgsed to all food services staff.  Questionnaes
considered in tow form (English and Arabic) to gatlinformation from food services staff sample whic
includes ten items: demographic and social charistics, knowledge about Facility design, layotitfaod
services establishments and toilets, practice abootl Supply, practice about washing
Cleaning, drying equipment and utensils, waste adiah and elimination of insects, Health food piedi
knowledge about diseases that may be transmitteddgh food as well as information on food preséniat
2.2 Study population
107 staff in food services, with Different levelafcupation (Dietitian, Chef, Supervisor...etc.) ehited to
our program In the Hospital.
2.3 Data collection procedures and tools
All data were collected in the period (2014-201Brticipation was voluntary, and the questionnaivese
answered anonymously and individually.
2.4 Health Education Program
2.4.1 Educational Media
The education Media was contained several wayduoate the food services staff including:
2.4.1.1 Lecture by Social media presentation (poweroint)
The important topics included: The importance @dd safety, Types of microbial food poisoning, thest
common food for the occurrence of food poisoning toodborne illness. Suitable conditions for thevgh of
bacteria , Important examples of the causes of fmmde illness (Staphylococcal Intoxication, Sahellosis ,
Botulism and Vibrio cholera poisoning ), The propgethods to save the cooked and raw food , Gigaaind
disinfect of fruits and vegetables , Personal éiggiand health of workers. An effective way to washr hands
with soap and water, Cleaning of tools , cuttind preparation boards
2.4.1.2 Brochure
- A pamphlet was used to pass information aboutrtipoitant topics.
—  Brochure about the effective way to wash your hamitls soap and water.
2.4.1.3 Visual Presentation
We presented three video relating to our progractude Personal Hygiene, Environmental Hygiene aooldF
Handling Practices
2.5 Statistical analysis
Descriptive statistics were used to present tha datdemographic characters, knowledge of foodemggand
food safety. Categorical Variables were expressegeacentages and frequencies. Data analysis waadcaut
using the Statistical Package of the Social Sci¢B&SS) version 20. McNemar's test was appliecbtopare
between pre and post health education groups.dgtest was used for comparison between mean latgsl
percentage before and after intervention. P valae Ess than 0.05 was considered statisticafjgifcant.

3. Results and discussion
3.1 Demographic characteristics of the participants
The study included 107 food handlers. Sixty of th@&®.1%) were males and 47 were females (43.9%®irTh

age ranged between 22 and 56 years with a meanofSD.7+6.2 years. Almost half of them (49%) wete a
least university graduated. Most of them (80.4%)engorkers whereas (13.7%) were dieticians.
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Table 1. Demographic characteristics of the pangiots (n=107).

Demographic characteristics | categories Frequency Percent
Gender Male 60 56.1
Female a7 43.9
Age (years) <30 66 62.8
(n=105)
31-40 30 28.6
> 40 9 8.6
Mean £SD 22-56
30.7+6.2
Education Level (n=102) llliterate /read & write 12 11.8
Primary School 12 11.8
Diploma 28 27.4
University/above 50 49.0
Supervisor 6 5.9
(n=102) Dietitian 14 13.7
Worker 82 80.4

3.2 The evaluation of food services staff® knowledgregarding food hygiene and safety before an
educational intervention

It has been shown that most outbreaks of food paigoresult from improper food handling practic€afyton
et al., 2002). Food workers in many settings haaenlresponsible for foodborne disease outbreakdefoades
(Greig et al., 2007). There is an urgent need fearaness programs for foodservice employees toaweptheir
food safety knowledge (Webb M et al., 2015).

In the current study, overall mean percentage ofWedge before the training program was significant
increased from 56.1% to 77.7% after the trainingd(P01). This finding confirmed what has been régbby
(Park SH et al., 2010) who found that Employee Kedge of the intervention group showed a significan
improvement in their score. It increased from 488re the training to 66.6 after training. Thisukt is also
supported by the study carried by Waggoner thatvetdahat food safety knowledge for staff was imgabv
from 19.0 £ 0.1 at Pretest vs. 16.7 + 0.2 at Pss(i&aggoner SK et al., 2004). Also Soon JM repbtieat
Meta-analysis values for nine food safety trairamgl intervention studies on hand hygiene knowledgeng
food handlers were significantly higher than theshout training (Soon JM et al., 2012). In thantext,
another study found that Overall knowledge and d@mpe with standards of behavior improved sigaifitty
between pre- and post-training (Roberts KR e28l08). So, food handlers should attend properitrgim the
basic principle of food safety and rules of perddwygiene in order to improve their knowledge iodo
handling. However, on the other hand some othalies have shown that food safety training alons m
sufficient to improve hygiene attitude and pradctioé food handlers. The results shown that no Sogmit
difference in the scores of the study group betwikerfirst visit (pre-training) and the second {piost-
training) (p >0.05) (Kirby et al., 1997). In additi other study showed that no statistically sigaifit difference
between the trained and untrained groups with gpehealth inspection scores including Potentiall
hazardous foods maintained below 5°Cor above 6B&Gd is protected from contamination at all timéslev
being stored or displayed, Thermometers used ffyviend preparation and storage temperatures, Adex
supply of potable water is provided for duratiomnl &ype of event, Operator has provided suitabladh@ashing
station for booth workers, Garbage is stored itable receptacles, Food handlers are maintaining gersonal
hygiene practices and Food contact surfaces wadieskd / sanitized after each use and following a
operations when contamination may have occurredridihi R et al., 2012).

In our study the majority of Food service staff Hagh basic level knowledge about most Personnglemg
items this significantly improved after implementgideducation program as follows .They knew thatthave
to wash their hands before handling raw foods (8%®%Vs. 92% ), they have to wash their hands &fedling
raw foods (97.2% Vs. 91.6%), they have to use glavieen handling or food distribution to patient8.(®6 Vs.
89.7% ), they have to wash your hands before hagalooked foods (%99.1 Vs. 85%). they have to hee t
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mask in the preparation and processing area ordetdbution to patients (%97.2 Vs. 74.8%).

While majority of them failed in the identificatioof specific disease or pathogens which could aesmitted
via foodsbefore the training it improved for akbnts after the training to (77.6%- 90.7%). Lack nbwledge
among the food service staff about foodborne pathsgvere also found by Abdelhafez (2013),

On the contrary, other study found that the paoéints had good knowledge on definition of foodbdtiseases
with mean score of 73.85% (Sharif L et al., 20T2)erefore an effective education programs to prensaffer
food handling practices and other averting behawian increase the awareness of microbial pathogens

The Food service staff ‘level of knowledge regagdiPremises sanitation section was ranged from 50@&%%
79.4% before the training it increased to the range 83.2% to 93.5% after the training.

The lack of purchasing and receiving programs thay foster food safety are considered a problershaduld

be necessary for hospitals to set up purchasingigsl or quality standards to receive safe foopptes.
Receiving procedures for raw materials should dsoset up to include visual inspection, temperature
measurement, and other methods of quality testmgpbtentially hazardous ingredients before theenmats
enter the operation. (Ramirez E et al., 2011).Insbudy the comparison of the scores between thdrpiming
and post training showed significant differencehia level of food safety knowledge for all itensincreased
from (48.6%, 75.7% and 76.6%) to (79.4%, 93.5% @h.6%) respectively. Existing research suggdstsa
substantial proportion of foodborne illness is ibtttable to improper food handling, preparationd an
consumption practices by Improper practices incluné are not limited to, inadequate cooking, irpdege
cooling and storage of foods, cross contaminatibrraov and cooked foods, and consumption of raw,
undercooked, or unsafe food. Thus, food handlind) preparation behaviours are important means tacesd
foodborne illness (Lin CT et al., 2004).

Food service staff in the hospital should endeavounaintain good personal hygiene at all timeshés will
minimize food contamination. In addition the highevel of education and training enhances the peaf
food hygiene and safety (Isara AR, et al., 2013). finding showed that the percentage scores frmod Kafety
knowledge before and after the training regardiatety practices of food processing are showed irgrent.
The knowledge percentage scores for each questforebtraining ranged from a minimum of 22.4% to a
maximum of 79.4%. After the training it ranged franminimum of 60.7% to a maximum of 97.2%.

Critically, cross-contamination from food contaatfaces could result in contamination of food; thatsention
needs to be given to training and supervision tsusn proper hand washing and appropriate cleamgg a
sanitation procedures to reduce or eliminate crmmstamination (Sneed J et al.,, 2004). The procdss o
decontamination chosen should be appropriate feritfection risk associated with the intended usé¢he
equipment. Cleaning is an essential prerequisiigimfection and sterilization and can be perfamsanually
or mechanically(Lewis S et al., 2004).The resulisveed that the most parameters of washing, cleaaint
drying equipment and tools had low percentage seefere training as follows the appropriate timenvaishing
and cleaning of tools and kitchen equipment (43.0PhEre is no need to disinfect tools after cleabedause
the cleaning process will ensure they are free iofabes (54.2 %). Correct application of equipmeetining
procedures do not reduce the risk of transmissfanfection to patients (32.7%).it improved afteaiting to
(85.0%, 76.6% and 73.8) respectively.

Pests pose a significant health risk. In additierbéing carriers of disease-causing organismss @dsb can
contaminate food with foreign materials. Inadequatmtrol can lead to pest infestations and serious
consequences for the consumer health. The sucdes®m @rganized sanitation program depends on the
participation of all plant personnel. Training ils@a key element for such a program to be suadessii
supervisory personnel should share the resporgiloilistimulating the interest of workers underrthéHui Y

Het al, 2003). Food safety training of food hansllexsulted in increases in the score percentagessvfcontrol
knowledge parameters and waste disposal from (50538% and 63.6) to (75.7%, 75.7% and 81.3)
respectively.
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Table 2. Comparison of knowledge regarding foodidryg and safety before and after food Safety agithg

training program.

Before After
training training
Questions Number Number P - value
Correct Correct
N (%) N (%)

Personnel hygiene
Do you have to wash your hands with soap and vilager sanitizer 79 (73.8) 100 (93.5) <0.001
Do you have to wash your hands before handlingfomas 99 (92.5) 100 (93.5) 0.906
Do you wash your hands after handling raw foods 98 (91.6) 104 (97.2) 0.146
Do you have to wash your hands before handling edd&ods 91 (85.0) 106 (99.1) 0.038
Do you have to use gloves when touching food orindufood distribution to| 96 (89.7) 105 (98.1) 0.022
patients?
It Should be Avoid the follows during food prepdwa (Smoking, Sneezing, 38 (35.5) 71 (66.4) <0.001
coughing, tasting food with fingers and touchihg nose, hair, and the food)
Do you have to war ahead covewhen you touch food or during food distributior8l (75.7) 102 (95.3) <0.001
to patients?
Do you have to use a mask in the area of preparatial processing or distributign80 (74.8) 104 (97.2) <0.001
of food for patients
Premises
There is no negative consequence of the small gaggounds, if cleaned on daily54 (50.5) 94 (87.9) <0.001
basis
It is recommended that the walls and roofs madeatitrials that easy to be cleangd69 (64.5) 92 (86.0) 0.001
Toilets must be far from the area of foods prepamat 85 (79.4) 100 (93.5) 0.004
Toilets must be supplied with running water andefie no problem if the toilets do63 (58.9) 89 (83.2) <0.001
not have a soap and detergents
Receiving of food ingredients
Should the food handlers to check the food to nsake that it is not spoiled as well82 (76.6) 98 (91.6) 0.006
as validity dates
Transport vehicles should be equipped with refagmrand freezer 81 (75.7) 100 (93.5) 0.001
It is possible to receive food with external defiectase of not expired food? 52 (48.6) 85 (79.4) <0.001
Safety practices of food processing
The refrigeration and freezing temperatures can nieasured only by the 54 (50.5) 40 (37.4) 0.099
temperature monitor that fixed in cooling and fieg rooms
Which of the following is the correct temperatufetee refrigerator? ( 1C°, 1-4 CY,45 (42.1) 82 (76.6) <0.001
5-9-8C°, 12C° & 13-16C)
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Is raw foods should be kept separate from cookedsd 83 (77.6) 99 (92.5) 0.006
Is it important to know the refrigerator temperatto prevent or reduce the risk pB2 (76.6) 101 (94.4) 0.001
food contamination?
There is no problem of defrost frozen food androzén it again 52 (48.6) 73 (68.2) 0.006
Cutting Boards for meat are different from those fish and also different fromy 85 (79.4) 104 (97.2) <0.001
those of the vegetables
Food must be cooked until the internal temperataeehes at least to(70C° for| 228 (26.2) 96 (89.7) <0.001
minutes. 55C° for 5 minutes or 35C° for 30 minutes )
The best way to keep the non-occurrence of foodgming from fresh fruits and 36 (33.6) 88 (82.2) <0.001
vegetables is washed with ( warm water with saapd water or antibacterial
agents)
Serving of meals
You must separate the food cooked from raw fooihduthe food presentation. 79 (73.8) 104 (97.2) <0.001
Cooked food that will be stored for the next dayudtidbe allowed to ( cool then48 (44.9) 83 (77.6) <0.001
placed in the refrigerator,leave at room temperature (Kitcheo) placed in the
refrigerator while still hot
When reheating cooked food should be ( heated gsopewarm it ) 55 (51.4) 68 (63.6) 0.093
To keep cooked food should be placed at a temperafunot less than ( 40 °C, 50°C24 (22.4) 100 (93.5) <0.001
or 60°C)
You must keep the salad until served it at ( gefrator temperature less than 5°C|{ d84 (59.8) 99 (92.5) <0.001
room temperaturg
Microbes multiply quickly at room temperature raththan in the refrigeratof 77 (72.0) 101 (94.4) <0.001
temperature.
In the proper condition bacteria multiply aterval time ( 10-15, second10-3040 (37.4) 89 (83.2) <0.001
minutes.1-2 hour)
Washing , cleaning and drying equipment and tools
When should tools and kitchen equipment be washieded and cleaned after eacl6 (43.0) 91 (85.0) <0.001
use
There is no need to disinfect tools after cleanedabse the cleaning process wilb8 (54.2) 82 (76.6) 0.002
ensure they are free of microbes
Correct application of equipment cleaning procedutesnot reduce the risk af35 (32.7) 79 (73.8) <0.001
transmission of infection to patients
Dryness should be done by using Tissues

69 (64.5) 96 (89.7)| <0.001

waste disposal
Pesticides can be stored within the food traditages as long as it is sealed 57 (53.3) 81 (75.7) 0.001
When take a round in kitchen and found that ite fi®m insect is that mean its54 (50.5) 81 (75.7) 0.001
100% clean?
It is not necessary to cover the containers ofatiaple waste as long as it|i$8 (63.6) 87 (81.3) 0.006

disposed regularly

Diseases that may be transmitted through food
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Hepatitis virus may be transmitted through food 37 (34.6) 83 (77.6) <0.001
Clostridium botulinum may be transmitted throughdoo 36 (33.3) 97 (90.7) <0.001
Salmonella may be transmitted through food 64 (59.8) 97 (90.7) <0.001
Cholera may be transmitted through food 47 (43.9) 96 (89.7) <0.001
Staphylococcus aureus may be transmitted throomth 39 (36.4) 95 (88.8) <0.001

100 ¢

50+ |56

Before After

Figure 1. Comparison of mean knowledge percentaffd and after food Safety and hygiene trainiragpam

4. Conclusion

The results of this study emphasizes the importafi¢ke inclusion of training of food handlers wofl safety
and hygiene and support the assumption that thelg@went of an education program for food handlerald
increase food safety knowledge. The overall meangmtage of knowledge before an educational intéioe
was significant increased from 56.1% to 77.7% adieiintervention (p<0.001).The overall scores wegher
regarding personnel hygiene, however, it need demation regarding food-borne diseases and siamita
Continuous implementation of the food safety tnagnis needed to increase food safety knowledgedraptbve
food handling practices. In addition the retentidracquired knowledge and the changes of behaviamnang

staff should be monitored in order to design anplémentation of the targeted training
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