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A B S T R A C T   

The quality and the safety of the foods that are served at fast foods restaurants and their effect on 
the consumer health could become a matter of concern during COVID-19. Therefore, the objec-
tives of this study were i) to evaluate the quality and safety of raw foods, suitability and avail-
ability of manufacturing places, physical facilities, drinking water and waste management system, 
and processing conditions, and ii) to assess the knowledge, attitudes, practices regarding food 
safety and hygienic practices among food handlers at fast foods restaurants in the different 
universities in Jordan during COVID-19. The study was conducted in 12 fast foods restaurants of 3 
different universities in Jordan which are located in different places in Jordan. A desirable 
practice was given a score of one while no score will be allotted for an undesirable practice 
through using a standard questionnaire for all the food establishments. This was used to compare 
with the maximum score obtainable for that relevant operation and the percentage scores was 
calculated for each operation. Analysis of Variance (ANOVA) of the data was performed to study 
the significant differences at P ≤ 0.05 in all the evaluated properties among the food establish-
ments in the different universities. The results showed that low percentage scores were obtained 
with 68%, 75%, 32% and 56% for the production area, waste management, product evaluation 
(chemical, microbial) and food safety program application, respectively. Also, it was found that 
there were insignificant differences at P ≤ 0.05 among different food serving establishments in 
different universities in all the safety properties. This means that all the food establishments in all 
the universities suffer from the same problems with the same degree. As a conclusion, more work 
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should be done to produce safe food in the different food establishments that were studied in the 
different universities.   

1. Introduction 

WHO estimated that 33 million of healthy lives are lost due to eating unsafe food globally each year [1]. The main factors behind 
the foodborne illnesses are cross contamination, poor storage conditions, insecure food sources, food mishandling, poor personal 
hygiene, and improper cooking [2]. Preventing COVID-19 is all about hand washing, wearing facemasks, keeping a safe distance from 
each other and quarantine in addition to that different vaccines are in the process of production. It is tempting to speculate that this 
COVID-19 infection may also become an issue in different food establishments. During COVID-19 period, food safety was the most 
important part of the food chain [3]. This may relate to possibility of contamination with COVID-19 during food preparation, holding, 
serving and delivering different foods to the consumers. The unsafe employee’s practices may increase the susceptibility of spreading 
the disease. SARS-CoV-2 was found to be stable at − 20 ◦C for 3 weeks on salmon filets, chicken, and pork [4]. In addition to that, it was 
found that the contamination of a food with SARS was reduced by 4 log colony forming units (CFU)/g by cooking at 63 ◦C for 4 min [5]. 
Therefore, there is an urgent need to examine knowledge, attitudes, and practices (KAP) regarding food safety during the era of the 
COVID-19 pandemic. According to the different researches, KAP has improved during this public health crisis [6–10]. Providing safe 
foods to the consumer during this period is a matter of challenge in different foods establishments and mainly in fast food restaurants. 
Fast foods restaurants offer a wide variety of foodstuffs that are fresh and very tasty, generally semi nutritious, available quickly and 
reasonably priced. However, the quality and safety of these foods and their effect on the consumer health could become a matter of 
concern. Before the pandemic, about 59% of food employees in the military hospital in Jordan were found to be incorrectly following 
food hygiene practices [11]. No study has critically evaluated the quality, safety and the acceptability of the foods that are served at 
these fast foods restaurants in some famous and traditional restaurants during the COVID-19. 

Food safety is one of the most important aspect that should be considered in food preparation process starting from the raw ma-
terials receiving, pre preparation, preparation, storage and food serving and distribution steps. Ensuring food safety during COVID-19 
is an important issue in maintaining public health (Nutrition Foundation of India [12]. Food deliveries and eating out of the homes is 
becoming one of the most important phenomena that increased rapidly during the last periods. Fast food restaurants and cafeterias 
boast an impressive selection of foodstuffs that not only satisfy cravings but also embody an enticing attitude of freshness, delectable 
flavors, swift service, and pocket-friendly prices [13,14]. However, the quality and the safety of these foods and their effect on the 
consumer health could become a matter of concern if essential preparation steps and hygienic practices are not followed during their 
preparation and their subsequent storage until sale [15]. Therefore, it is essential to apply all the hygienic and sanitary practices at all 
steps of food production and preparation [16]. Implementation of food quality and food safety monitoring program by food service 
establishments would dramatically improve the level of food quality and safety [17,18]. These improvements will be reflected on the 
degree of the foods acceptability that is served in these restaurants. There are only shreds of evidence regarding the duration of 
coronavirus survival on different contact surfaces and in foods under certain conditions which suggests the need for advanced studies 
in understanding the risk of COVID-19 spread associated with food and food packages. Research trials are required to find a link 
between the ingestion of food contaminated with SARS-CoV- [19,20]. 

Restaurant owners and workers have been significantly affected by food safety regulations during COVID-19 which have governed 
the activities of both employees and consumers. Therefore, our main objective in this study was to evaluate quality, safety and the 
acceptability of the foods, suitability and availability of manufacturing places, physical facilities, drinking water, waste management 
system, processing conditions, and food safety knowledge and hygienic practices of food handlers at these fast foods restaurants in the 
different universities in Jordan during COVID-19. The specific objectives included obtaining a general profile of the food handlers, 
food material, the hygiene practices, surface sanitation, food safety knowledge, the safety steps that are followed during food pro-
duction, packaging and distribution. The study was conducted in 12 fast foods restaurants of 3 different universities in Jordan which 
are located in different places (Jordan University of science and technology, University of Jordan and the Hashemite University). 

2. Materials and methods 

2.1. The procedure 

The study was conducted in 12 major fast food restaurants which are located in 3 different Universities in Jordan (Jordan Uni-
versity of science and technology, University of Jordan and the Hashemite University). This study was based on the willingness of the 
concerned restaurants, cooperation promised by the restaurant personnel to participate in the study and the easy accessibility of the 
restaurants. Catering operations and food material handling practices were evaluated and recorded by the University Safety Officer, 
along with a professor from the Nutrition department and a Lab instructor. These evaluations were conducted by the University Safety 
Officer, along with professors from the Nutrition department and the lab professor. Information were obtained on various aspects of 
layout such as procedures for buying and receiving of raw materials, storage of raw materials at different conditions, preparation 
(vegetables washing, soaking, thawing) and preparation of food items (cooking, frying, salad preparation), serving and holding while 
serving, dishwashing of equipment and utensils, and left over management. Personal hygiene (hand washing, using gloves), personal 
observations were also recorded. The temperature was monitored by using thermometer in all the preproduction, production and 
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storage steps. A desirable practice was given a score of one while no score will be allotted for an undesirable practice through using a 
standard questionnaire for all the food establishments (Appendix 1). The scores average and the standard deviations for each evaluated 
step of the different 12 fast food establishments were calculated. This was used to compare with the maximum score obtainable for that 
relevant operation and the percentage scores was calculated for each operation. A pretested observation checklist was administered to 
facilitate recording of personal hygiene practices of the individual food handlers and for all the practices that are performed in the 
different food establishments. 

In general, all the following variables were evaluated (According to Appendix 1).  

1 Evaluation of different raw food products in all universities campuses food servings locations, which include: Milk and milk 
products, dry products, fruits and vegetables, meat and meat products, and oil products).  

2 Evaluations of different manufacturing places (space and cleaning), which include: Adequate space, clean and dry place, ventilated 
place, pre-production safety, and production safety.  

3 Evaluations of different physical facilities, water availability and waste management, which include: Physical facilities, water 
supply, and waste management.  

4 Evaluations of product storage and packaging, and distribution under controlled conditions, which include: Product storage and 
packaging, product evaluation, and product distribution under controlled conditions.  

5 Evaluation of food handlers and personal hygiene practices, which include: Personal appearance, personal undesirable activities 
during the work, personal hygienic practices that are followed, and toilet conditions.  

6 Evaluation of food safety knowledge and equipment’s availability, which include: Food safety knowledge, and equipment 
availability. 

Statistical analysis: Analysis of Variance (ANOVA) of the data was performed to study the significant differences in all the evaluated 
properties among the food establishments in the different universities that were used in the study by using a Statistical Analysis System 
(SAS) (2003) program. RCD design was followed. The least Significant Difference (LSD) test was used for mean separation. The results 
were considered significant at P ≤ 0.05. 

3. Results 

3.1. Evaluation of different food products in all universities campuses food serving locations 

The evaluation scores of different food products in all universities campuses food serving locations can be shown in Fig. 1. The 
highest evaluation percentage was obtained for the meat and meat products which was 90%. The evaluation includes the following 
parameters: meat temperatures which is about (4–6 ◦C), the package cleanness, sensory properties and the expiration date. This result 
is very critical in determining the quality and the safety of these products since most of the health concerns are related to meat and 
meat products consumption. Moreover, there was insignificant differences at P ≤ 0.05 among different food serving establishments in 
different universities in the safety evaluation scores of these products. The lowest evaluation percentage was obtained for the milk and 
milk products which was 77%. The evaluation includes: milk temperatures which is about (4–6 ◦C), the package cleanness, sensory 
properties and the expiration date. Also, this result is very critical in determining the quality and the safety of these products since most 
of the pathogenic microorganisms can be transmitted through consumption of contaminated milk and milk products. The dry products, 

Fig. 1. Evaluation score of different food products (1: Milk and Milk products, 2: Dry products, 3: Fruit and vegetables, 4: Meat and Meat products, 
5: Oil products in all universities campuses food servings locations). MULTIPLY THE RESULTS BY 100 TO BE CHANGED INTO %. 
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fruits and vegetables and the oil products evaluation percentage are located in between the other previous mentioned products as can 
be seen in Fig. 1. These results can be considered as good indicators for the advantages of doing this study. Actually, more information 
and training should be given for all the employees in the different food establishments about the quality and the safety of the different 
food products that are going to be used for either direct consumption or in the production and preparation. 

4. Evaluations scores of different manufacturing places (space and cleaning) in different universities to produce safe food 
products 

It was found that the average percentages for the space, cleaning, and ventilation of the different places that are used for food 
manufacturing are 72%, 77% and 77%, respectively, as can be seen in Fig. 2. At the same time, it was found the percentage evaluation 
of preproduction step condition to produce safe food is 81% which include washing and sanitizing of the raw materials, covering of the 
raw material and the place should be free from any objectionable odors. Also, the percentage of evaluation of the production area is 
68% which include: production surfaces cleaning, the products covering and temperature monitoring. Moreover, there was insig-
nificant differences at P ≤ 0.05 among different food serving establishments in different universities in the space and cleaning. All of 
these results can be used to indicate that more work should be done efficiently to produce safe food. The critical point that is need to be 
modified and monitored is the production step. 

5. Evaluations scores of different physical facilities, water availability and waste management 

As can be seen in Fig. 3 that the percentage scores for the physical facilities, water availability and waste managements are 81%, 
81% and 75%, respectively. These results are good indictors that more work should be done to improve the process of producing safe 
foods. These facilities are so important in determining the quality and the safety of the different food items. Moreover, there was 
insignificant differences at P ≤ 0.05 among different food serving establishments in different universities in the physical facilities, 
water availability and waste management. 

Waste management is one of the most important factor that should be controlled to produce safe food. The waste management 
includes such as the presence of garbage bins and lid, disposable bags, self-closing garbage bins, and many other parameters that are 
mentioned in Appendix 1. As can be seen in Fig. 3, the waste management got the lowest score compare to the physical facilities which 
includes such as lite and ventilation, the presence of sinks and water, the availability of clean equipment and many others (Appen-
dix 1). The availability of supply water and the type of water that is used in the food establishment can be considered as one of the main 
factors that influence the safety of the establishments and its products. 

6. Evaluations scores of product storage and packaging, product evaluation and distribution under controlled conditions 

The percentage evaluation scores were 77%, 32% and 65% for the product storage conditions packaging evaluation, product 
evaluation (chemical, microbial and sensory), distribution and serving of the food after the production stage, respectively, as can be 
seen in Fig. 4. Moreover, there was insignificant differences at P ≤ 0.05 among different food serving establishments in different 
universities in the product evaluation and distribution under controlled conditions. 

The lowest evaluation score was found for the product evaluation which was 32%. Product evaluation step is very critical step in 
determining the quality and the safety of the food products. Most of the food establishments that were studied do not do any chemical 
and microbial evaluation of their products before its serving. Some of the establishments do a certain type of sensory evaluation. This 
step needs to be improved in the most food establishments in the different universities. In addition to the food packaging and its 
distribution and serving under controlled condition should be improved. 

Fig. 2. Evaluations scores of different manufacturing places (space and cleaning) in all universities campuses food servings locations to produce safe 
food products (1: Adequate space, 2: Clean, 3: Ventilation, 4: Preproduction safety, 5: production safety). Multiply the results by 100 to be changed 
into %. 
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7. Evaluation scores of food handlers and personal hygiene practices 

As can be seen in Fig. 5 that the percentage scores for the personal appearance, undesirable activity during the work, hygienic 
practices and toilet conditions are 79%, 72%, 75% and 74%, respectively. Moreover, there was insignificant differences at P ≤ 0.05 
among different food serving establishments in different universities in the food handlers and personal hygienic practices. 

These values are so important in giving an idea about the hygienic practices that are followed by the employees during doing their 
job which will directly reflect the level of the food safety that is going to be consumed by the consumers. Many types of pathogenic 
microorganism can be transmitted to the food through the employees if they do not follow the hygienic practices in the food 

Fig. 3. Evaluations scores of different physical facilities, water availability and waste management in all universities campuses food servings lo-
cations to produce safe food products (1: physical facilities, 2: water availability, 3: waste management. MULTIPLY THE RESULTS BY 100 TO BE 
CHANGED INTO %. 

Fig. 4. Evaluations scores of product storage and packaging, product evaluation and distribution under controlled conditions in all universities 
campuses food servings locations to produce safe food products (1: product storage and packaging, 2: product evaluation, 3: product distribution). 
MULTIPLY THE RESULTS BY 100 TO BE CHANGED INTO %. 

Fig. 5. Evaluations scores of food handlers and personal hygiene practice in all universities campuses food servings locations to produce safe food 
products (1: personal appearance, 2: undesirable activity during the work, 3: hygienic practices, 4: toilet conditions). MULTIPLY THE RESULTS BY 
100 TO BE CHANGED INTO %. 
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production. Therefore, it is so important to train the employees about these practices. These results show that more information and 
knowledge should be giving for the employees about the hygienic practices such as personal appearance (such as: shaving regularly, 
keep nails short, clean uniform, wearing gloves during serving … etc., Appendix 1). Also, some undesirable activities were found to be 
done during the food handling and serving by the employees (such as: combing hair, blowing nose, sneezing, coughing, cleaning ear … 
etc. (Appendix 1). In 

Addition to that some other activities were done by the employees and were monitored during the evaluation such as visiting toilet, 
handling money, smoking and cleaning without sufficient hand washing with soap. Doing all these activities will give the chance for 
the pathogenic microorganisms to be transmitted to the food. Moreover, it was found that the toilet conditions were not acceptable 
(such as absence of soap, sanitizers, dryer … etc.). Therefore, all evaluation scores were low compare to the maximum and acceptable 
values. 

7.1. Evaluation scores of food safety knowledge and Equipment’s availability 

As can be seen in Fig. 6 that the percentage scores for the food safety knowledge and equipment’s availability are 56% and 77%, 
respectively. Moreover, there was insignificant differences at P ≤ 0.05 among different food serving establishments in different 
universities in the food safety knowledge and equipment availability. 

Most of the food establishments lack of any types of food safety programs such as Good manufacturing practices or hazard analysis 
and critical control points. Therefore, food safety knowledge score is very low. However, this problem can be resolved by doing some 
workshops for the employees to give them the chance in applying those systems at their establishments to reduce any possibility of food 
contaminations and reduce the health hazards that may affect the consumers. 

8. Discussion 

More information and knowledge should be giving for the employees about the hygienic practices because the evaluation score was 
only 75% from the total score. Some undesirable activities were found to be done during the food handling and serving by the em-
ployees (such as: combing hair, blowing nose, sneezing, coughing, cleaning ear … etc. In addition to that, some other activities were 
done by the employees and were monitored during the evaluation such as visiting toilet, handling money, smoking and cleaning 
without sufficient hand washing with soap. Moreover, it was found that the toilet conditions were not acceptable (such as absence of 
soap, sanitizers, dryer … etc.). Therefore, all evaluation scores were low compare to the maximum and acceptable values. In different 
other studies, it was found that the majority of the food handlers belonged to the low socioeconomic group and over 80% of the 
employees were untrained; none of the cooks had received any formal training and had learnt the job by experience [14]. Actually, 
these reasons could be the main reason behind the low scores values compare to the maximum values. In the same study [14], it was 
found that none of the employees washed their hands with soap after smoking/eating touching waste foods/performing any cleaning 
operations/handling money. Also, it was found that there was a positive significant association between education and personal 
hygiene of food handlers in Bijapur city [21]. All of these factors may lead to increase the possibility of the cross contaminations in any 
food establishment [22]. found that insufficient washing hands, lack to use hygienic towels for hand drying leads to faults in hygiene 
practices management. In a study done by Ref. [23] in Brazil showed that 13 schools from 15 (87%) were classified as poor on the basis 
of the total scores obtained in terms of layout, utensils and equipment maintenance, employee personal hygiene practices, quality of 
raw and RTE foods, production flow, food handler practices and quality control. In another study, it was found that only 20% of 
workers possessed good knowledge, 56% had positive attitudes, and 55% had good practices. In general, it was observed that the 
precautions and preventive measures put in place during the pandemic improved the application of key food safety regulations within 
their workplaces [24]. Also, more training is required to prevent the spread of COVID-19 and foodborne pathogens via the application 
of good hygienic practices that improve food safety, reducing illnesses and food waste while maintaining food security and economic 
sustainability. Also, in fast food restaurant it was found that 31% of the workers working in food and drink establishments in Southwest 
Ethiopia had poor knowledge about COVID-19, while only 28% had strong knowledge [25]. However, according to Ref. [24] only 35% 
of workers know that the hand washing duration period is at least 20 s. It has been indicated that hand hygiene is more important than 
any other steps during cleaning and disinfecting food surfaces in terms of controlling the spread of pathogens. That is because hands 
are considered the main reason for spreading pathogenic microorganisms [26]. In another study in Malaysia, it was found that the food 
handlers had sufficient level of knowledge (80.5%), attitude (87.4%) and practice (90.1%) [27]. 

According to study done by Ref. [28], it was found that more than 95% of participants gathered information regarding food safety 
through various media. These findings indicate that people has felt the need to learn more information during the corona outbreak, and 
getting this information naturally has led to increased knowledge, attitude, and, as a result, better hygienic practice performance. 

These results are good indicators that poor hygienic practices are followed in the fast food restaurants in different countries. All of 
these results are in agreement with the results that are obtained in this study. 

9. Conclusions 

A general profile of the food handlers, food material, the hygiene practices, surface sanitation, of various foodstuffs that are served 
some major fast food restaurants in 12 different locations at 3 different Universities in Jordan has been achieved during COVID-19. The 
highest evaluation percentage was obtained for the meat and meat products which in the average of all the Universities was 90%. The 
percentage of evaluation of the production area is 68% which include: production surfaces cleaning, the products covering and 
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temperature monitoring. The waste management got the lowest score which was 75% compare to the other facilities parameters. Food 
evaluation (Chemical, microbial and sensory) after the production has been studied, the lowest evaluation score was found for the 
product evaluation which was 32Therefore, food safety knowledge score is very low 56% in the average for all food establishments that 
have been studied in all the different universities Finally, there were insignificant differences at P ≤ 0.05 among different food serving 
establishments in different universities in all the safety properties Therefore, foodservice establishments owners should concentrate on 
the procedures and the instructions that should be followed in order to have a sustainable safe food with high quality. 
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