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ABSTRACT 

OF THE THESIS OF 

 

Fadel Abbas Atwi          for           Master of Science 

                           Major: Food Safety  

 

 

Title: Consumers’ Knowledge, Attitudes, and Practices towards Fresh Produce Safety in 

Lebanon 

 

 

Within Lebanese cuisine, the incorporation of raw food, including fresh fruits and 

vegetables, is considered integral. However, raw fresh produce poses a public health 

concern, especially in a country such as Lebanon, which has been influenced by 

financial, medical, and pollution crises. Therefore, this study represents an attempt to 

evaluate the knowledge, attitudes, and practices (KAPs) of the Lebanese population 

towards fresh produce safety and its associated risks, as well as to determine the socio-

demographic factors associated with the corresponding KAP parameters. The study was 

conducted via an online survey that targeted consumers (n=577) aged at least 18 years 

residing in Lebanon and collected information on socio-demographic characteristics, 

knowledge, attitudes, and practices toward fresh produce safety and risks. The results 

showed an appropriate level of knowledge (51.8%), positive attitudes (93.1%), and 

good practices (75.2%). However, the study revealed some gaps in the knowledge and 

practices when handling fresh produce at several stages. The multiple logistic regression 

model reflected that female or those who got their food safety information from the 

university had a significantly better knowledge level compared to their counterparts 

(males or those getting food safety information from social media resources, 

respectively). Similarly, there was a positive significant association between the 

university as a source of information and having a positive attitude. On the other hand, 

participants with no source of food safety information, who had higher monthly income, 

or who completed primary education had bad practices dealing with fresh produce. 

Finally, the findings highlighted a significant association between the attitudes and 

practices level only (OR= 3.013, p < 0.05), suggesting that risk perception is a key in 

determining good practices. However, no significant association was shown between 

the knowledge and practices level, thereby indicating that good knowledge doesn’t 

always reflect good food safety practices. In conclusion, public and private sectors need 

to join efforts to tailor effective educational programs in order to curb the threatening 

consequences of foodborne illnesses associated with fresh produce consumption in 

Lebanon.  
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CHAPTER I 

INTRODUCTION  

 

 This chapter will introduce the research topic. After that, the research problem 

will be emphasized to conclude with the research objectives and the significance of the 

study.  

 

A. Background of the Study  

Food safety is considered a principal public health concern worldwide and a 

basic human right (Kamleh et al., 2012). According to the World Health Organization 

(WHO), foodborne diseases are estimated to cause 600 million illnesses each year, of 

which 420,000 cases die. Alarmingly, almost one third (125,000) of all the deaths are 

children under the age of 5 years as they are the most vulnerable population to such 

illnesses along with pregnant women, elderly, and immunocompromised individuals. 

More than half of the global burden of foodborne diseases can be attributed to diarrheal 

diseases which can be elicited by ingesting raw or undercooked meat, eggs, dairy 

products, and fresh produce (WHO, 2015). Here, we will address the latter food 

commodity as our main focus point.  

According to WHO/FAO (2008), concerns related to fresh produce 

microbiological quality and its associated public health and trade implications have 

been reported in a number of countries worldwide. Consequently, from a global 

perspective, leafy vegetables were classified as level one priority in terms of 

microbiological hazards as they have been associated with multiple outbreaks with high 

numbers of illnesses in at least three regions of the world: the United States of America 
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(USA), Asia, and Europe. Alarmingly, foodborne outbreaks associated with fresh 

produce have increased as depicted by data from the past three decades. According to 

the Centre for Science in the Public Interest (CSPI)’s database, 21% of the foodborne 

illness outbreaks in the US (total= 5,000) were traced back to fresh fruits and vegetables 

between 1990 and 2004 (Faour-Klingbeil, 2016). The percentage of fresh produce-

associated outbreaks in the US has increased by 3-fold (60%) between 2000 and 2018, 

as reported by the U.S. Centers for Disease Control and Prevention (CDC), National 

Outbreak Reporting System (NORS) (Yu et al., 2022).  

Lebanon is a Middle Eastern country in which the food industry makes up most 

of its factories (18.2%), involves 25% of the total labor force, and generates the number 

one of Lebanon’s exports (1.7 billion $ industry). Despite the importance of the food 

sector in Lebanon, food safety has been encountering myriad challenges and issues (El-

Jardali et al., 2014). These issues can be explained by the fact that Lebanon is currently 

experiencing nationwide pollution, possessing weakened infrastructure, let alone 

political and civil unrest (El-Jardali et al., 2014; Hassan et al., 2020).  

Given this state of food safety in Lebanon, the fresh produce industry is 

supposedly predisposed to challenges in its food safety system. Data on the 

contamination of fresh produce in Lebanon are scant and don’t provide a holistic 

overview of the state of fresh produce safety, but available studies and evidence show 

that it is a worrisome topic. In fact, two studies from the American University of Beirut 

(AUB) highlighted the emergence of colistin resistance through the detection of mcr-1-

positive E. coli in pre-harvest and wholesale fresh produce (EL-KHECHEN, 2022; 

ZEIDAN, 2020), mainly due to the contamination of Lebanon’s irrigation water 

(Dagher et al., 2021; Hmede et al., 2019; Nasser et al., 2021). Other studies from 



 

 9 

Lebanon emphasized the chemical contamination of fresh produce with pesticides (El 

Hawari et al., 2019; Khazaal et al., 2022; Nasreddine et al., 2016).  

 

B. Research Objectives 

Given that fruits and vegetables are highly consumed in Lebanon, it is of 

paramount importance to target the consumers as they play a critical role in controlling 

the risk of foodborne diseases. This will be the first of its kind study that will aim to: 

• Investigate the knowledge, attitudes, and practices of the Lebanese population 

toward the safety of fresh produce and its associated risks.  

• Identify factors such as demographic characteristics associated with fresh 

produce safety.   

• Identify areas of improvement, raise awareness, and provide recommendations 

that could be beneficial to alleviate the burden of fresh produce-associated 

illnesses.  

 

C. Significance of the Study   

In light with the current food safety status in Lebanon, we expect certain gaps in 

the knowledge, attitudes, and practices toward the safety of fresh produce in the 

Lebanese population. Therefore, this study is of utmost significance because it will 

identify those gaps, if any, and hence, design effective educational tools to raise 

awareness on the importance of fresh produce safety and its associated risks. This study 

is also important because it will be the first study in Lebanon to provide baseline 

information on consumers’ KAP parameters, paving the way for other research studies 

in the realm of fresh produce safety. 
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CHAPTER II 

LITERATURE REVIEW  

 

 In this chapter, we will discuss “fresh produce” as a food commodity in terms of 

nutrition and consumption alongside its associated health hazards and routs of 

contamination. Finally, KAP studies on fresh produce found in the literature will be 

presented.   

 

A. Fresh Produce: Nutritional Value, Production and Consumption 

Fresh fruits and vegetables are considered an essential portion of a healthy diet, 

providing valuable nutrients that can aid in the prevention of obesity, cardiovascular 

diseases, cancer, diabetes, and many other non-communicable diseases. As per the 

recommendations of the WHO, an adult should eat at least 400 g, or five portions, of 

fruits and vegetables every day to alleviate the risk of chronic illnesses and ensure an 

adequate daily intake of dietary fiber (WHO, 2020). According to the latter, on a global 

level, 2.8% of deaths in the world are linked to insufficient produce consumption 

(WHO).   

Consequently, several countries (e.g., United States and United Kingdom) 

promote fresh produce consumption through launching campaigns at a national level. 

The latter activities combined with consumer needs culminate in an increasing demand 

for fresh produce (Yu et al., 2022), and consequently, its production. For example, 

based on Statista reports, veggies accounted for roughly 20% (504.01 million metric 

tons) of the 2.5 billion metric tons of food people consumed in 2021. Interestingly, the 

consumption is predicted to increase by 103 million metric tons by 2026 (Statista, 



 

 11 

2022). In fact, in order to cover this increase in demand, we observe a rising trend in the 

global production volume of vegetables over the last two decades worldwide as it 

increases from 682.43 million metric tons in 2000 to 1.15 billion metric tons in 2020 

(Shahbandeh, 2022a). Data from 2017 shows that China has the highest vegetable 

intake per capita in the world as a Chinese citizen eats an average of 1 kg of 

veggies/day, exceeding the minimum amount of 250 g of veggies recommended by 

WHO (Data, 2017; Pandrc, 2022), compared to 192 g of veggies/day for an average US 

citizen in the same year (Shahbandeh, 2022b).   

In Lebanon, a study analyzing the food consumption patterns of adults living in 

its capital, Beirut, found that the mean intake of fresh fruits and vegetables was 367 

g/day, very close to the minimum value recommended by the WHO (400 g/day) 

(Nasreddine et al., 2006). Additionally, in 2008, Lebanon consumed roughly 1.5 million 

metric tons of vegetables, hence, deemed as it consumes more fruits and vegetables than 

any Arab or Western European country, on a per capita basis (FAO, 2009). The above 

could be largely attributed to the availability of fresh fruits and vegetables in the 

Lebanese market, their high level of production on the national level, in addition to 

them being an essential ingredient in the Lebanese cuisine as they serve as major 

constituents in traditional salads and cold appetizers (Nasreddine et al., 2006).   

 

B.  Fresh Produce-Associated Hazards  

Throughout the farm-to-fork continuum, fresh produce might be subjected to 

contamination with physical, chemical, and microbiological hazards coming from a 

variety of sources, e.g., environmental, animal or human.  
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The microbiological pathogens associated with fresh fruits and vegetables 

include bacteria such as Salmonella spp., pathogenic strains of Escherichia coli (Shiga-

toxigenic Escherichia coli (including O157)), Shigella spp., Campylobacter, Listeria 

monocytogenes, and Yersinia pseudotuberculosis, viruses such as norovirus, hepatitis A 

virus, and parasites such as Cyclospora cayetanensis, Giardia lamblia, and 

Cryptosporidium parvum (WHO/FAO, 2017). Such pathogenic microorganisms have 

been associated with foodborne outbreaks traced back to fresh produce. However, 

Salmonella enterica, E. coli, and norovirus are the major microorganisms implicated in 

foodborne outbreaks related to fresh produce. In fact, a study that reviewed leafy 

vegetable-associated outbreaks, reported to the Centers for Disease Control and 

Prevention between 1973 and 2012 in the US, found that out of the 606 leafy vegetable-

associated outbreaks, 55%, 19%, and 11% were linked to norovirus, Shiga toxin-

producing Escherichia coli (STEC), and Salmonella, respectively (Herman et al., 2015).   

The survival and persistence mechanisms of foodborne pathogens on fresh 

produce, and their ability to cause an illness later on, is determined by the 

characteristics of both the pathogen and produce involved.  

For instance, a study found that there is no variability in the growth and 

adherence to alfalfa sprouts among different serovars of Salmonella enterica. However, 

growth and adherence of all S. enterica serovars were more prominent, compared to E. 

coli O157:H7. Variability in attachment to sprouts for the latter species has been 

observed as other E. coli serotypes, isolated from cabbage roots exposed to sewage 

water following a spill, adhered to sprouts better than E. coli O157:H7. The reported 

attachment pattern explains why E. coli O157:H7 was removed from alfalfa sprouts by 

rinsing with repeated washing steps, while 1 to 2 log CFU of S. enterica remained 
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attached per sprout (Barak et al., 2002). In fact, washing doesn’t guarantee the complete 

elimination of pathogens on fresh produce, but rather decrease the contamination load, 

and hence, the risk of foodborne illnesses. For example, a study concluded that neither 

tap water nor available household sanitizers were efficient in the complete removal of 

Salmonella on spinach leaves. The authors recommended joint proactive efforts from 

every member in the produce chain to lessen the prevalence of foodborne pathogens 

(Kilonzo-Nthenge & Liu, 2019).   

Furthermore, it is now evident that fresh produce such as leafy greens may 

internalize foodborne pathogens through their roots and cut surfaces. For instance, a 

study confirmed the ability of lettuce and spinach to internalize Human Norovirus 

(HuNoV), the leading cause of foodborne outbreaks causing gastrointestinal symptoms 

(explosive vomiting and diarrhea), from contaminated water through the roots into the 

edible leaves (Esseili et al., 2018). Another study reported the internalization 

phenomenon as seed-inoculated L. monocytogenes cells, a major threat for pregnant 

women, were observed in Romaine lettuce plant vasculature (Shenoy et al., 2017). As 

washing removes only surface pathogens present on fresh produce, internalization 

renders the washing step ineffective against internal pathogens. This exerts an added 

risk to consumers; hence, good agricultural and hygienic practices must be adopted 

along the whole fresh produce chain. 

Additionally, the survival and attachment pattern of foodborne pathogens may 

be influenced by fresh produce surfaces as those with more convoluted surfaces and 

crevices are more likely to accumulate pathogens than plain-surface fresh produce, and 

hence, reducing the effectiveness of disinfectants and sanitizers. Two studies from 

Lebanon showed that lettuce carries more E. coli than parsley and this was attributed to 
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the large surface folds of lettuce providing a protective shelter for microorganisms (EL-

KHECHEN, 2022; Halablab et al., 2011) 

The likelihood of fresh-cut produce to inflict foodborne illnesses is higher than 

that of whole fresh produce. This is evident from a study that reviewed produce-

associated outbreaks in the US between 1973 and 2012 and found that 73.3% of the 

reviewed outbreaks were associated with fresh-cut produce (Herman et al., 2015). The 

high risk of contracting an illness from fresh-cut produce can be explained by two 

possible reasons. First, fresh-cut produce is considered a Ready-to-eat (RTE) food 

commodity, that is, consumed raw without any further steps to reduce or eliminate 

pathogens. Conversely, whole fresh produce may be intended to be eaten in its raw 

state, but in many instances, is further processed (e.g., cooking) before consumption. 

Second, fresh-cut produce is a processed product. Processing procedures such as 

cutting, peeling, and shredding may provide a favorable environment for pathogenic 

microorganisms (i.e. additional nutrients) as they disrupt cell membranes and expose the 

inner matrix of the tissues (Yu et al., 2022) This is alarming because attached 

pathogenic microorganisms to cut surfaces of fresh produce are able to thrive and form 

biofilms that can resist disinfection. In addition, organic matter and exudates of cut 

tissues neutralize chlorine-based sanitizers, hence, reducing their effectiveness against 

pathogens (Faour-Klingbeil, 2016).  

Another type of hazard is the chemical contamination of fresh produce. 

Chemical contaminants encountered in fresh produce include heavy metals (toxic 

metals) and pesticides. The latter pollutants penetrate the fresh produce parts and cause 

bioaccumulation, rendering washing and disinfecting procedures useless especially 

when consumed fresh (Patiño et al., 2020).  
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Toxic heavy metals such as cadmium (Cd), chromium (Cr), mercury (Hg), and 

lead (Pb), are frequently found in fresh produce products, and their excess levels can be 

responsible for cardiovascular, renal, nervous, and bone diseases as they demonstrated 

carcinogenic, mutagenic, and teratogenic effects. As for their persistence pattern, it 

depends on the heavy metal and the fresh produce involved. Usually, heavy metals do 

not undergo chemical/microbial degradation, hence, they remain in the soil for a long 

period of time (Patiño et al., 2020). Plant roots and leaves are the parts that accumulate 

heavy metals the most as they are the closest to the soil (Sanata et al., 2022).   

Pesticides are among the most frequent contaminants in fresh produce products. 

Health risks include chronic diseases, such as cancer, congenital disabilities, and 

damage to the nervous, endocrine, reproductive, and immune systems (Patiño et al., 

2020). The stability on fresh produce products depends on location of pesticide 

accumulation, temperature, pH, exposure duration, and the nature of fresh produce 

involved. Pesticides might persist from a few hours to several years in the soil (Sanata 

et al., 2022).   

 

C. Routes of Fresh Produce Contamination  

Hazards can make their way to fresh produce via various routes throughout the 

farm-to-fork chain (pre-harvest and post-harvest settings).  

Regarding pre-harvest conditions, that is, primary production, animals, 

environment, and humans can contribute to the deterioration of fresh produce safety.   

Domestic animals and wildlife can contaminate fresh produce by direct or 

indirect means. Direct contamination involves the intrusion of animals into the growing 

crops field for grazing purposes whereas indirect contamination may occur from 
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neighboring farms via faecal waste, water, aerosols, and dust, ending up in field soil and 

agricultural water. Improperly treated or composted manure is a potential vehicle for 

foodborne pathogens. Undoubtedly, manure is considered an excellent source of 

nutrients to crops, however, bacterial foodborne pathogens are able to thrive for 

extended periods of time in untreated soil amendments, potentially contaminating the 

fresh produce (WHO/FAO, 2008).  The above scenario of contamination via animal 

and/or untreated animal products (manure) is further exacerbated by the fact that farms 

often use critically important antibiotics in animal feeds. According to the Food and 

Drug Administration (FDA), 70% of all medically important antibiotics in the United 

States are sold for use in animals (Dall, 2016). This results in the dissemination of 

antibiotic resistant foodborne pathogens into the fresh produce chain, rendering 

consumers at risk of getting such hard-to-treat infections.  

Irrigation water was identified as the riskiest vehicle for contaminating fresh 

produce (WHO/FAO, 2008). The mentioned postulate becomes true when untreated 

wastewater (sewage), harboring pathogens such as Norovirus, Hepatitis A or bacterial 

pathogens, is used to irrigate field crops. Unfortunately, due to political, economic, and 

climate change constraints, many developing countries are increasingly shifting toward 

the use of such contaminated water for irrigation purposes (Faour-Klingbeil et al., 2016)  

Soil can be a reservoir for heavy metals which can be introduced through 

various sources, such as sewage water (used as irrigation water), untreated manure, 

inorganic fertilizers, mining activities, and industrial wastes. Soil and irrigation water 

can also introduce pesticide residues into fresh produce (Patiño et al., 2020).  

Humans at the level of primary production (farmers) may also play a major role 

in fresh produce contamination due to poor hygienic practices. In addition, the misuse 
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of pesticides by farmers due to lack of knowledge and training is considered a risky 

practice.  

As for post-harvest settings, washing water quality, processing procedures and 

equipment, temperature, and food handlers’ practices might pose a risk of fresh produce 

and fresh-cut produce contamination when not effectively monitored (WHO/FAO, 

2008).  

 

D. KAP Studies on Fresh Produce 

Given its classification as a “risky” food commodity (WHO/FAO, 2008), studies 

have examined the knowledge, attitude, and practices of employees, handlers, and 

consumers towards fresh produce safety throughout the whole food chain.  

Yu et al. (2022) assessed the knowledge and handling practices of consumers 

(n= 937) in the United States towards fresh-cut produce and found that consumers had 

poor risk perceptions, knowledge and practices related to aspects of fresh-cut produce 

safety (storage, cleaning, time and temperature control). Results demonstrated that 

women had higher levels of knowledge and practices than men when dealing with fresh-

cut produce. Furthermore, a significant association was observed between the 

knowledge, risk perceptions, and practices among consumers. Hence, the authors 

suggested the development of educational materials that enhance consumers’ risk 

perceptions in order to better translate food safety knowledge into good practices. In 

fact, a study that examined the effects of a Food and Drug Administration (USFDA)-

based educational program, implemented in 69 Texas counties (n= 2651), showed 

improvements in the knowledge and attitudes of consumers towards fresh produce 

safety post program delivery. In addition, long-term improvements in the consumers’ 



 

 18 

practices (behaviors) were observed after a 3-month follow-up, but this was not the case 

for the overall food safety attitudes, potentially due to a ceiling effect. However, the 

authors acknowledged the improvements in the behaviors after several months of the 

program to reduce the risk of foodborne illnesses associated with fresh produce (Scott et 

al., 2009).  

Studies from Ghana have assessed the consumers’ or vendors’ safety 

knowledge, attitude, and practices regarding fresh produce. One study looked into the 

perceptions and knowledge of Ghanian consumers (n= 200) towards freshly consumed 

leafy vegetables. Results revealed that the knowledge of consumers on leafy vegetables 

is not excellent, but consumers had high attitudes level, perceiving leafy vegetables as 

high-risk foods. Demographics such as education, marital status, household size, and 

income level significantly affected the consumers’ knowledge level (Owusu-Sekyere & 

Denkyira, 2014). In another study that targeted consumers’ perception (n= 200) and its 

effect on the vegetable purchasing decision in Ghana, the authors reported a high level 

of awareness regarding the risks linked with leafy vegetables (chemicals and 

contaminated water). Additionally, the consumers showed distrust in retailers due to the 

mishandling of leafy vegetables at markets (Osei Mensah et al., 2014). Hence, Boakye 

et al. (2023) assessed the knowledge, attitude, and practices of fruit and vegetable 

vendors (n=113) in the Ho central market of Ghana. Authors found that vendors had 

satisfactory knowledge and attitude levels. In contrast, practices were not favored 

towards fresh produce safety. Therefore, though there was a significant correlation 

between the three KAP levels, the effect of knowledge and attitude on practices was 

weak, meaning good knowledge and attitudes are not properly translated into good 
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practices. The authors attributed the latter to the lack of primary resources and 

infrastructure responsible for maintaining food hygiene and safety.  

Similarly, studies from China that observed consumers’ behaviors and attitudes 

when purchasing fresh vegetables showed that “freshness”, “shelf life”, and “pesticide 

residues” were perceived as the top concerns in vegetables safety (Cheng et al., 2016; 

Liu et al., 2013) 

Studies from the MENA region, specifically Lebanon, that targeted the 

consumers’ knowledge, attitude, and practices associated with fresh produce safety are 

very limited. As part of her PhD thesis, and in the context of vegetables preparation, 

Faour-Klingbeil (2016) evaluated the knowledge, attitudes and practices of food 

handlers (n= 80) affiliated with 50 food service establishments in Beirut accompanied 

with visual assessment. The study revealed that participants displayed moderate food 

safety knowledge (56.6 ± 21.00) but had a positive attitude towards food safety. 

However, the author reported unacceptable self-reported practices related to critical 

temperature of foods and cross-contamination risks, posing serious hazards to the 

consumers. The outcomes of this study highlighted the need to reinforce the knowledge 

of food handlers by developing practical educational trainings followed by proper risk-

based follow-ups to make sure that safe handling practices are effectively taking place. 

Furthermore, in order not to hinder the translation of knowledge into good practices, the 

author recommended to invest in these micro-small enterprises in terms of allocating 

resources (spaces and hand washing facilities) for maximum risk reduction in salad 

vegetables.  
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CHAPTER III 

METHODOLOGY 

 

This chapter will be sectioned to present how the research was designed and 

conducted. It will cover research design, study population, data collection method, 

questionnaire, data entry and statistical analysis, confidentiality, and risks and benefits.  

 

A. Research Design and Study Population 

The present study aims to highlight a situation of a defined population at a 

specific time; hence, a cross-sectional research approach was used. The study 

population included participants who are Lebanese or residents of Lebanon aged at least 

18 years, regardless of their area of residency, education / social level, gender, religion, 

and ethnicity. Individuals under the age of 18 were neglected from our study.  

A sample size of 577 participants was estimated based on the WHO sample size 

calculator using the following parameters: i) confidence measure= 1.96 (the 

recommended value for a 95% confidence level), ii) margin of error= 0.05, iii) baseline 

levels of the indicators= 0.5 iv) and design effect= 1.5 (Cowan, 2007).  

 

B. Data Collection 

After obtaining ethical approval of the Institutional Review Board (IRB) at the 

American University of Beirut (AUB), the defined population of 577 participants was 

approached using the snow-ball sampling technique by the Collaborative Institutional 

Training Initiative (CITI)-certified research personnel between October and December 

2023.   
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An online invitation link (APPENDICES I & II), when approved by group 

admins, was posted on different social media platforms, including WhatsApp groups, 

Instagram stories, Facebook pages, and X where participants were invited to take part in 

the study. Then, interested participants were directed to carefully read a downloadable 

consent form (APPENDICES III & IV). After that, if they agreed to go further, 

participants proceeded to fill out the corresponding designated questionnaire 

(APPENDICES V & VI). Completing the survey took around 10 to 15 minutes. Finally, 

participants were instructed to read a prepared leaflet (APPENDICES VII & VIII) 

covering guidelines to practice fresh produce safety from purchase to service. In 

addition, being Lebanon’s native language, the invitation script, the consent form, the 

questionnaire, and the informational leaflet were translated into Arabic. Participants had 

to freely choose their preferred language version.    

 

C. Questionnaire  

The questionnaire’s questions were adopted from previously published research 

articles (Ballout et al., 2024; Kilonzo-Nthenge & Liu, 2019; Li-Cohen & Bruhn, 2002; 

Scott et al., 2009). In particular, the survey was structured into four distinctive sections. 

Section 1 included questions related to socio-demographic characteristics such as age, 

gender, residency area, educational level, total amount of income, and the food safety 

information source. Section 2 dealt with the knowledge of participants. Specifically, it 

comprised 16 close-ended questions pertaining to general food safety knowledge and 

the hazards associated with fresh produce (cross contamination, microorganisms, 

temperature control, and pesticides). Section 3 aimed to evaluate the respondents’ 

attitudes (believes) toward the safety of fresh produce through 10 questions/statements. 



 

 22 

Finally, section 4 comprised 19 questions related to the consumers’ self-reported 

practices and handling procedures of fresh produce from purchase to service. To 

validate our questionnaire, it was pilot-tested on 10 participants who were not included 

in our actual study. The questionnaire used is attached in APPENDICES V & VI.  

 

D. Data Entry and Statistical Analysis  

The survey was hosted on AUB LimeSurvey. Responses were carefully checked 

to align with our inclusion criteria. Therefore, all individuals under the age of 18 were 

removed from the responses. In addition, only complete responses, those who filled and 

submitted the survey successfully, were included for data analysis. Out of the 907 total 

participants reached, 577 complete responses were taken further for analysis, resulting 

in an 63.6% complete responses rate. 

Data were rigorously cleaned and coded on Microsoft Office Excel then 

exported to the Statistical Package for the Social Sciences (SPSS) version 26.0 for 

analysis. Descriptive statistics represented continuous variables as means and standard 

deviations (SD) while categorical variables were presented as frequencies and 

proportions. Questions on the knowledge, attitudes, and practices regarding fresh 

produce safety were graded as 1 for each correct answer while 0 for incorrect /missing 

answers. Questions with the answer “Other” were carefully checked and evaluated 

accordingly. For each participant, the total KAP scores were calculated and categorized 

into either a high or low level of fresh produce safety KAP with the use of an 70% 

cutoff point (Ballout et al., 2024). In particular, participants who correctly answered 

70% or more of the questions of a specific KAP parameter were considered to have a 
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high fresh produce safety KAP level, while those who failed to successfully target 70% 

of the questions were classified to have a low fresh produce safety KAP level.  

Specifically, when evaluating the total knowledge scores of the respondents, a 

scale ranging between 0 and 16 (representing the total number of questions on fresh 

produce safety knowledge) was used. Respondents with a total score of ≤10 points were 

considered to have “insufficient” knowledge and those with scores of ≥11 points (≥70% 

accuracy) were considered to have “good” knowledge of fresh produce safety. As for 

the total attitudes scores of the respondents, respondents with a total score of ≤5 points 

were considered to have “negative” attitude and those with scores of ≥6 points were 

considered to show “positive” attitude toward fresh produce safety. Finally, for the 

evaluation of the total practices scores of the respondents, respondents with a total score 

of ≤10 points were considered to have “bad” practices and those with scores of ≥11 

points were considered to have “good” practices when dealing with fresh produce.  

Chi-square (𝜒2) analysis was performed to study the association between the 

different socio-demographic characteristics and the KAP levels. In order to determine 

the strength of the associations, a simple and multiple logistic regression analyses were 

carried out. The socio-demographic characteristics represented the independent 

predictor variables while the knowledge, attitudes, and practices levels represented the 

dependent variables. The multiple logistic analysis was run to explore the combined 

effect of several predictors on the KAP levels while controlling for potential 

confounding variables that have been used in this study. Only characteristics that 

showed statistical significance in the simple regression analysis were included in the 

multiple regression model. Logistic regression analyses results were expressed as odds 

ratios (OR) with 95% CI. Finally, the association between the different KAP levels was 
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studied using crosstabulation. For all analyses, a p-value of less than 0.05 was 

considered statistically significant. 

E. Confidentiality 

As per the consent form (APPENDICES III & IV), taking part in this study was 

completely voluntary and anonymous. The data collected from the questionnaire were 

kept protected on the researcher’s computer and used for research purposes only. The 

data will be kept strictly confidential and stored on a password-protected computer to be 

deleted 5 years after the end of the study to meet AUB archive requirements.  

 

F. Risks and Benefits  

In reference to the consent form (APPENDICES III & IV), there were no risks 

or benefits (e.g., anticipated payments) as from participating in this study. However, 

participants were informed to inquire about the study, if need be, before being involved 

in the research.  

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 



 

 25 

CHAPTER IV 

RESULTS 

 

This chapter will illustrate the results of the analyzed data of the study population. It 

will include descriptive statistics covering the participants’ sociodemographic 

characteristics, knowledge, attitude, and practices levels alongside the association 

between the KAP levels and the different demographic characteristics through logistic 

regression analysis. Finally, it will present the results of the association between the 

different KAP levels.  

 

A. Sociodemographic Characteristics of Participants  

The socio-demographic characteristics of the 577 consumers who participated in 

this study are summarized in Table 1. Results revealed that almost two-thirds (66.9%) 

of the respondents were females, and more than half of the participants were aged 

between 18 and 29 (51.6%). Participants spanned Lebanon’s five governorates, but the 

majority were from the South (48.4%), followed by the capital Beirut (35.7%), with 

participation being the least from the Beqaa governorate (1.4%). Most respondents 

received a university degree, either a bachelor’s (46.6%) or a graduate (40.0%) degree. 

More than one-third (35.0%) of the participants had a monthly wage between 30 million 

and 60 million Lebanese Lira (L.L.) or more than 60 million Lebanese Lira (L.L.). The 

majority of the respondents reported having a ‘good’ food safety knowledge (62.0%), 

others believed to have a ‘weak’ (23.2%) or an ‘excellent’ (14.7%) food safety 

knowledge rating. Respondents were mainly dependent on social media and the internet 
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(39.2%) as sources of food safety information, and a good percentage sought their food 

safety information from the university (24.8%).  

Table 1. Sociodemographic characteristics of the participants (n=577)  

 

Socio-Demographic 

Characteristics 

 

Frequency (percentage) 

n (%) 

 

Gender 

 

 

Age 

 

Male 

Female 

 

18-29 

30-39 

40-49 

50-59 

>= 60 

 

191 (33.1) 

386 (66.9) 

 

298 (51.6) 

183 (31.7) 

46 (8.0) 

31 (5.4) 

19 (3.3) 

 

Area of Residency  

 

Beirut  

South  

North 

Mount Lebanon  

Beqaa  

 

206 (35.7) 

279 (48.4) 

31 (5.4) 

53 (9.2) 

8 (1.4) 

 

Educational Level 

 

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate 

level) 

Technical degree 

Not applicable 

 

15 (2.6) 

29 (5.0) 

269 (46.6) 

231 (40.0) 

 

27 (4.7) 

6 (1.0) 

 

Monthly Income 

 

< 9,000,000 L.L. 

 

37 (6.4) 

135 (23.4) 

202 (35.0) 

203 (35.2) 

 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

Food Safety 

Knowledge Rating  

Weak  

Good  

Excellent  

134 (23.2) 

358 (62.0) 

85 (14.7) 

 

Food Safety 

Information Source 

 

Social media / Internet 

 

226 (39.2) 

92 (15.9) 

78 (13.5) 

143 (24.8) 

Family or friends 

TV 

University * 
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I don’t have any source of 

information 

22 (3.8) 

Other 16 (2.8) 

 

 

Some habits related to fresh produce are summarized in Table 2. The vast 

majority of respondents consume fresh produce dishes at least once per week (86.1%), a 

small percentage of respondents don’t eat fresh produce dishes weekly (8.3%), and 

2.6% don’t consume fresh produce. Most of the participants prefer to buy fresh produce 

products from local shops (65.5%) rather than markets (34.5%). More than half (53.9%) 

of the participants reported a positive likelihood of purchasing ready-to-eat fresh-cut 

produce from shops/restaurants.  

Table 2. General habits of participants regarding fresh produce 

 

General Information 

  

Frequency (percentage) 

n (%) 

 

How often do you eat 

raw fresh produce dishes 

per week? 

 

Don’t eat fresh produce 

 

15 (2.6) 

48 (8.3) 

36 (6.2) 

461 (79.9) 

 

17 (2.9) 

 

377 (65.5) 

199 (34.5) 

 

 

134 (23.3) 

176 (30.6) 

104 (18.1) 

101 (17.5) 

61 (10.6) 

 

Not every week 

Once per week 

More than once per 

week 

Other 

 

From where do you 

prefer to buy your fresh 

produce? ** 

 

Local produce shops 

Markets 

 

How likely are you to 

purchase ready-to-eat 

fresh-cut produce from 

shops/restaurants? ** 

 

Very likely 

Likely 

Neutral 

Unlikely 

Very unlikely 

 

** University as a source of information includes educational settings (courses, 

workshops, conferences, etc.) for collage and non-collage individuals  

* One missing response has been observed for this question  
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B. Participants’ Food Safety Knowledge  

Participants’ knowledge regrading fresh produce safety was examined and 

summarized (Table 3). In general, the knowledge level of consumers was almost 

sufficient with a total mean score of 10.84 ± 2.582, which is considered close to the 

cutoff of 11.2 representing 70% accuracy. Hence, more than half of the respondents 

(51.8%) had good food safety knowledge. Most of the respondents were aware of the 

important role consumers play in food safety (89.9%), the long-term complications of 

food poisoning (88.7%), and the mostly affected populations by foodborne diseases 

(91.3%). More than half of the participants knew about the common food contaminants 

(53.7%) and what biological food contaminants are (59.6%). Regarding the questions 

tackling the hazards associated with fresh produce safety, 60.0% of the respondents 

knew that leafy vegetables have been associated with multiple foodborne illnesses 

outbreaks worldwide and almost a similar percentage identified all the cross-

contamination (transfer of microorganisms) scenarios that could happen due to bad 

practices or bad storage conditions of fresh produce. Additionally, the majority of the 

respondents (91.7%) were aware of heavy metals and pesticide residues as contaminants 

of fresh fruits and vegetables. However, a large proportion (64.0%) didn’t know the 

optimal temperature for storage of raw fresh produce. Although 65.7% of the 

respondents knew that washing fresh produce with clean tap water or available 

household sanitizers would reduce the risk of foodborne illnesses, almost half of them 

(50.3%) didn’t know that leafy greens may internalize foodborne pathogens through 

their roots and cut surfaces, rendering washing ineffective against internal pathogens. 

Most of the respondents succeeded to identify irrigation water as one of the riskiest 

vehicles for contaminating fresh produce (96.2%) and knew that approximately 70% of 
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Lebanon’s rivers’ water is not suitable for irrigation (71.1%). In contrast, respondents 

were not aware of the colistin resistant bacteria detected in South Lebanon’s irrigation 

water samples and vegetables collected from fields and markets from different regions 

across Lebanon (54.9% and 53.7%), respectively.  

Table 3. Participants' fresh produce safety knowledge key indicators 

Question 
Wrong Answer Right Answer 

n (%) n (%) 

1. Do consumers have a critical role in 

increasing/reducing the risk of foodborne diseases? 
58 (10.1) 519 (89.9) 

2. Can food poisoning lead to long-term 

complications such as cancer, kidney or liver 

failure, neural disorders, and even death? 

65 (11.3) 512 (88.7) 

3. What do common food contaminants include? 267 (46.3) 310 (53.7) 

4. What do biological food contaminants include? 233 (40.4) 344 (59.6) 

5. What are the populations that are mostly affected 

by foodborne illnesses? 
50 (8.7) 527 (91.3) 

6. Should raw and cooked foods be separated? 118 (20.5) 459 (79.5) 

7. Do you think that leafy vegetables have been 

associated with multiple foodborne illnesses 

outbreaks worldwide? 

231 (40.0) 346 (60.0) 

8. What is the optimal temperature for storage of 

raw fresh produce? 
369 (64.0) 208 (36.0) 

9. What are the forms of cross contamination 

(transfer of microorganism) that could happen due 

to bad practices or bad storage conditions? 

235 (40.7) 342 (59.3) 

10. Washing fresh produce with clean tap water or 

available household sanitizers would: 
198 (34.3) 379 (65.7) 

11. Do you think that leafy greens may internalize 

foodborne pathogens through their roots and cut 

surfaces, rendering washing ineffective against 

internal pathogens? 

290 (50.3) 287 (49.7) 
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12. Do you think that contaminated irrigation water 

such as sewage water is one of the riskiest vehicles 

for contaminating fresh produce? 

22 (3.8) 555 (96.2) 

13. Do you know that approximately 70% of 

Lebanon’s rivers’ water is not suitable for 

irrigation? 

167 (28.9) 410 (71.1) 

14. Do you know that bacteria resistant to colistin, a 

last resort antibiotic, were detected in irrigation 

water samples from South Lebanon and the Beqaa 

Valley? 

317 (54.9) 260 (45.1) 

15. Do you know that bacteria resistant to colistin, a 

last resort antibiotic, were detected in vegetables 

collected from fields and markets from different 

regions across Lebanon? 

310 (53.7) 267 (46.3) 

16. Do you think that heavy metals and pesticide 

residues can contaminate fruits and vegetables 

products? 

48 (8.3) 529 (91.7) 

Mean of the total knowledge score = 

10.84 ± 2.582 

Insufficient 

Knowledge  

n (%)  

Good 

Knowledge  

n (%) 

278 (48.2) 299 (51.8) 

 

Crosstabulation revealed significant association (p < 0.05) between the 

knowledge score and five demographic variables (Table 4). Gender, area of residency, 

monthly income, knowledge rating, and information source (p= 0.000) have got an 

effect on the fresh produce safety knowledge level.    
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Table 4. Effect of sociodemographic characteristics on food safety knowledge level 

  

Total 

 

(n=577) 

Insufficient 

Knowledge 

 

Frequency (%) 

Good 

Knowledge 

 

Frequency (%) 

Chi-squared 

statistic (𝝌2) 

 

Significance 

(p-value < 0.05) 

Gender 

Male 

Female 

 

191 

386 

 

128 (67) 

150 (38.9) 

 

63 (33) 

236 (61.1) 

 

X2= 40.570 

p-value= 0.000 

Age 

18-29 

30-39 

40-49 

50-59 

60+ 

 

298 

183 

46 

31 

19 

 

148 (49.7) 

96 (52.5) 

14 (30.4) 

14 (45.2) 

6 (31.6) 

 

150 (50.3) 

87 (47.5) 

32 (69.6) 

17 (54.8) 

13 (68.4) 

X2= 3.761 

p-value= 0.052 

Area of Residency 

Beirut 

South 

North 

Mount-Lebanon 

Beqaa  

 

206 

279 

31 

53 

8 

 

120 (58.3) 

137 (49.1) 

7 (22.6) 

13 (24.5) 

1 (12.5) 

 

86 (41.7) 

142 (50.9) 

24 (77.4) 

40 (75.5) 

7 (87.5) 

X2= 32.557 

p-value= 0.000 

Educational Level 

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate 

level) 

Technical degree 

Not applicable 

 

15 

29 

269 

 

231 

27 

6 

 

9 (60) 

15 (51.7) 

132 (49.1) 

 

106 (45.9) 

12 (44.4) 

4 (66.7) 

 

6 (40) 

14 (48.3) 

137 (50.9) 

 

125 (54.1) 

15 (55.6) 

2 (33.3) 

X2= 2.529 

p-value= 0.772 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

37 

135 

202 

203 

 

11 (29.7) 

41 (30.4) 

117 (57.9) 

109 (53.7) 

 

26 (70.3) 

94 (69.6) 

85 (42.1) 

94 (46.3) 

X2= 19.668 

p-value= 0.000 

Food Safety Knowledge 

Rating  

Weak  

Good  

Excellent 

 

 

134 

358 

85 

 

 

100 (74.6) 

169 (47.2) 

9 (10.6) 

 

 

34 (25.4) 

189 (52.8) 

76 (89.4) 

X2= 84.524 

p-value= 0.000 

Food Safety Information 

Source  

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

 

 

 

226 

92 

78 

143 

22 

16 

 

 

97 (42.9) 

59 (64.1) 

60 (76.9) 

42 (29.4) 

17 (77.3) 

3 (18.8) 

129 (57.1) 

33 (35.9) 

18 (23.1) 

101 (70.6) 

5 (22.7) 

13 (81.3) 

X2= 70.962 

p-value= 0.000 
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C. Participants’ Food Safety Attitudes 

Participants’ attitudes toward fresh produce safety were studied and reported 

(Table 5). Overall, the consumers’ attitudes level was satisfactory with a total mean 

score of 7.08 ± 1.176, which is higher than the cutoff of 6.3 (≥ 70% accuracy). 

Therefore, the vast majority of the respondents (93.1%) had a positive food safety 

attitude. Most of the respondents (84.1%) expressed their lack of confidence regarding 

the food safety in Lebanon. A high percentage of participants (97.9%) agreed that 

pathogens found on fresh produce could cause foodborne illnesses. Moreover, most of 

the respondents (81.8%) believed that peeling decreases the risk of exposure to 

chemical contaminants such as pesticides. The majority of the respondents had a 

positive attitude toward the importance of washing fresh produce and the washing water 

(tap water) quality (98.8% and 89.1%), respectively. Hence, 65.3% didn’t fully trust the 

source of tap water at their homes in regard to quality and cleanliness. When it comes to 

specific purchasing habits, most of the respondents (83.0%) indicated that finishing raw 

meat dishes containing raw fresh produce at home could lessen the risk of foodborne 

illnesses than buying an already finished product and 61.0% of the participants showed 

a positive attitude when buying watermelon/melon at a fresh produce store, claiming 

that they mind if a cut is to be done to check for the fruit’s quality. Finally, more than 

half of the respondents (53.0%) were not aware that a salad bowel with a pleasant smell 

and look could still be risky, thus, reporting a negative attitude.   
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Table 5. Participants' attitudes key indicators toward fresh produce safety  

Question 
Negative Attitude Positive Attitude 

n (%) n (%) 

1. Currently, how confident are you about the 

safety of food in Lebanon? 
92 (15.9) 485 (84.1) 

2. Pathogens found on fresh produce could 

cause foodborne illnesses: 
12 (2.1) 565 (97.9) 

3. Washing fresh produce is an important step: 7 (1.2) 570 (98.8) 

4. Washing water (tap water) quality may pose 

a risk on fresh produce safety: 
63 (10.9) 514 (89.1) 

5. Peeling fresh produce would decrease the 

risk of exposure to chemical contaminants such 

as pesticides: 

105 (18.2) 472 (81.8) 

6. A salad bowel with a pleasant smell and 

look could still make you ill: 
306 (53.0) 271 (47.0) 

7. Finishing raw meat dishes containing raw 

fresh produce at home could lessen the risk of 

foodborne illnesses than buying already 

finished product: (e.g., incorporating parsley in 

a Kaftah meal) 

98 (17.0) 479 (83.0) 

8. Do you fully trust the source of tap water at 

your home in regard to quality and cleanliness? 
200 (34.7) 377 (65.3) 

9. When buying watermelon/melon at a fresh 

produce store, do you mind if they do a cut to 

check for quality: 

225 (39.0) 352 (61.0) 

Mean of the total attitude score = 

7.08 ± 1.176 

Negative Attitude 

n (%)  

Positive Attitude  

n (%) 

40 (6.9) 537 (93.1) 

 

Results of Table 6 showed statistical significance (p < 0.05) in the association 

between the attitudes level and 4 demographic variables. These included the area of 

residency (p = 0.001), educational level (p= 0.007), monthly income (p=0.000), and 

information source (p= 0.000).  
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Table 6. Effect of sociodemographic characteristics on food safety attitude 

  

Total 

 

(n=577) 

Negative  

Attitude 

 

Frequency (%) 

Positive 

Attitude  

 

Frequency (%) 

Chi-squared 

statistic (χ2) 

 

Significance 

(p-value < 0.05) 

Gender 

Male 

Female 

 

191 

386 

 

11 (5.8) 

29 (7.5) 

 

180 (94.2) 

357 (92.5) 

 

X2= 0.609 

p-value= 0.435 

Age 

18-29 

30-39 

40-49 

50-59 

60+ 

 

298 

183 

46 

31 

19 

 

18 (6) 

12 (6.6) 

6 (13) 

3 (9.7) 

1 (5.3) 

 

280 (94) 

171 (93.4) 

40 (87) 

28 (90.3) 

18 (94.7) 

X2= 3.686 

p-value= 0.406 

Area of Residency 

Beirut 

South 

North 

Mount-Lebanon 

Beqaa  

 

206 

279 

31 

53 

8 

 

4 (1.9) 

30 (10.8) 

1 (3.2) 

4 (7.5) 

1 (12.5) 

 

202 (98.1) 

249 (89.2) 

30 (96.8) 

49 (92.5) 

7 (87.5) 

X2= 17.014 

p-value= 0.001 

Educational Level 

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate 

level) 

Technical degree 

Not applicable 

 

15 

29 

269 

 

231 

27 

6 

 

2 (13.3) 

4 (13.8) 

19 (7.1) 

 

9 (3.9) 

6 (22.2) 

0 (0.0) 

 

13 (86.7) 

25 (86.2) 

250 (92.9) 

 

222 (96.1) 

21 (77.8) 

6 (100) 

X2= 14.574 

p-value= 0.007 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

37 

135 

202 

203 

 

4 (10.8) 

21 (15.6) 

10 (5) 

5 (2.5) 

 

33 (89.2) 

114 (84.4) 

192 (95) 

198 (97.5) 

X2= 17.710 

p-value= 0.000 

Food Safety Knowledge 

Rating  

Weak  

Good  

Excellent 

 

 

134 

358 

85 

 

 

5 (3.7) 

28 (7.8) 

7 (8.2) 

 

 

129 (96.3) 

330 (92.2) 

78 (91.8) 

X2= 2.098 

p-value= 0.148 

Food Safety Information 

Source  

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

 

226 

92 

78 

143 

22 

16 

 

 

21 (9.3) 

9 (9.8) 

0 (0.0) 

3 (2.1) 

5 (22.7) 

2 (12.5) 

205 (90.7) 

83 (90.2) 

78 (100) 

140 (97.9) 

17 (77.3) 

14 (87.5) 

X2= 23.375 

p-value= 0.000 
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D. Participants’ Food Safety Practices  

Participants’ practices when dealing with fresh produce were observed and 

presented (Table 7). Consumers’ practices level total mean score of 11.62 ± 2.156 

highlighted acceptable practices as it is slightly higher than the cutoff of 11.2 (≥ 70% 

accuracy). As a result, approximately, 75% of the respondents had good food safety 

practices. During shopping, the majority of the respondents separated fresh produce 

from raw meat products (92.9%) and ensured to well-pack high quality produce 

(85.8%). Good practices related to washing hands (70.9%) and proper storage of leafy 

greens before washing and disinfection (65.0%) were noted among participants. During 

the course of cleaning fresh produce products, good practices by the consumers have 

been observed. A high percentage of respondents washed the fresh produce before 

consumption (97.1%), a good proportion used a proper washing method (69.3%), the 

majority spent enough time (≥ 1 minute) on washing fresh produce products (91.7%), 

and thoroughly dried products before storage (84.2%). Almost two-thirds (66.4%) of the 

participants often checked tap water’s quality at their homes. In regard to the storage 

practices, most of the respondents (76.6%) stored the fresh produce in the proper 

cooling unit section. However, many of the respondents misbehaved dealing with moldy 

fresh produce (43.3%) or during a long power outage (> 4 hours) (41.8%). When 

preparing food, almost three-quarters (75.3%) of the consumers applied proper cleaning 

and disinfection of surfaces and utensils before and after dealing with fresh produce. A 

good percentage (73.5%) of the respondents safely processed leafy greens after dealing 

with raw chicken/beef meat products. On the other hand, only 29.3% kept the cut salad 

vegetables when not served within 2 hours of preparation on the appropriate shelf in the 

refrigerator to avoid spoilage and cross-contamination. Finally, almost 70.0% of the 
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participants occasionally checked the state of their cutting boards for cracks and 

crevices.  

Table 7. Participants' practices key indicators when dealing with fresh produce  

Question 
Bad Practice Good Practice 

n (%) n (%) 

1. During shopping, do you often separate your 

fresh produce from raw meat products? 
41 (7.1) 536 (92.9) 

2. During shopping, do you often ensure that 

your veggies and fruits are of high quality and 

well packed in containers? 

82 (14.2) 495 (85.8) 

3. Do you often wash your hands before and 

after handling the fresh produce? 
168 (29.1) 409 (70.9) 

4. How do you often store your just bought 

fresh leafy greens (parsley, spinach, lettuce) 

before washing and disinfection? 

202 (35.0) 375 (65.0) 

5. Do you often wash the fresh produce before 

consumption? 
17 (2.9) 560 (97.1) 

6. How do you often wash the fresh produce? 177 (30.7) 400 (69.3) 

7. How much time do you normally spend on 

washing the fresh produce? 
48 (8.3) 529 (91.7) 

8. Do you often check the quality of tap water 

at home?  
194 (33.6) 383 (66.4) 

9. Do you often thoroughly dry the fresh 

produce after washing before storage? 
91 (15.8) 486 (84.2) 

10. Where in the cooling unit do you often 

store the fresh produce? 
135 (23.4) 442 (76.6) 

11. During a long power outage (> 4 hours), 

what do you often do with the stored fresh 

produce in the fridge? 

241 (41.8) 336 (58.2) 

12. How do you often deal with the moldy 

fresh produce in your fridge? 
250 (43.3) 327 (56.7) 

13. Do you often clean all surfaces and utensils 

with hot water and soap, including cutting 
141 (24.4) 436 (75.6) 



 

 37 

boards and knives, before and after preparing 

fresh produce? 

14. Scenario: You have just finished cutting 

raw chicken/beef meat on a cutting board, and 

you are now supposed to process some raw 

leafy greens. How do you often proceed in 

such a case? 

153 (26.5) 424 (73.5) 

15. Do you periodically check the state of your 

cutting board for cracks/crevices? 
178 (30.8) 399 (69.2) 

16. Where do you often keep the cut salad 

vegetables when not served within 2 hours of 

preparation? 

408 (70.7) 169 (29.3) 

Mean of the total practice score = 

11.62 ± 2.156 

Bad  

Practices 

n (%)  

Good 

Practices  

n (%) 

143 (24.8) 434 (75.2) 

 

Four demographic variables happened to significantly affect the fresh produce 

safety practices level (Table 8). The age (p= 0.015), educational level (p= 0.002), 

monthly income (p= 0.000), and information source (p= 0.000).  
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Table 8. Effect of sociodemographic characteristics on food safety practices level 

  

Total 

 

(n=577) 

Bad  

Practices 

 

Frequency (%) 

Good  

Practices   

 

Frequency (%) 

Chi-squared 

statistic (χ2) 

 

Significance 

(p-value < 0.05) 

Gender 

Male 

Female 

 

191 

386 

 

50 (26.2) 

93 (24.1) 

 

141 (73.8) 

293 (75.9) 

 

X2= 0.298 

p-value= 0.585 

Age 

18-29 

30-39 

40-49 

50-59 

60+ 

 

298 

183 

46 

31 

19 

 

69 (23.2) 

39 (21.3) 

17 (37) 

9 (29) 

9 (47.4) 

 

229 (76.8) 

144 (78.7) 

29 (63) 

22 (71) 

10 (52.6) 

X2= 5.933 

p-value= 0.015 

Area of Residency 

Beirut 

South 

North 

Mount-Lebanon 

Beqaa  

 

206 

279 

31 

53 

8 

 

43 (20.9) 

70 (25.1) 

11 (35.5) 

17 (32.1) 

2 (25) 

 

163 (79.1) 

209 (74.9) 

20 (64.5) 

36 (67.9) 

6 (75) 

X2= 5.119 

p-value= 0.275 

Educational Level 

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate 

level) 

Technical degree 

Not applicable 

 

15 

29 

269 

 

231 

27 

6 

 

8 (53.3) 

7 (24.1) 

63 (23.4) 

 

49 (21.2) 

12 (44.4) 

4 (66.7) 

 

7 (46.7) 

22 (75.9) 

206 (76.6) 

 

182 (78.8) 

15 (55.6) 

2 (33.3) 

X2= 17.842 

p-value= 0.002 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

37 

135 

202 

203 

 

7 (18.9) 

60 (44.4) 

38 (18.8) 

38 (18.7) 

 

30 (81.1) 

75 (55.6) 

164 (81.2) 

165 (81.3) 

X2= 13.127 

p-value= 0.000 

Food Safety Knowledge 

Rating  

Weak  

Good  

Excellent 

 

 

134 

358 

85 

 

 

21 (15.7) 

108 (30.2) 

14 (16.5) 

 

 

113 (84.3) 

250 (69.8) 

71 (83.5) 

X2= 0.660 

p-value= 0.417 

Food Safety Information 

Source  

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

 

226 

92 

78 

143 

22 

16 

 

 

62 (27.4) 

26 (28.3) 

12 (15.4) 

21 (14.7) 

18 (81.8) 

4 (25) 

164 (72.6) 

66 (71.7) 

66 (84.6) 

122 (85.3) 

4 (18.2) 

12 (75) 

X2= 51.358 

p-value= 0.000 
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E. Simple and Multiple Logistic Regression Analyses 

The simple and multiple logistic regression analyses for the association of 

different predictors with the odds of having a good food safety knowledge level as a 

dependent variable are illustrated in Table 9.  

According to the simple logistic regression analysis, five predictors were 

significantly associated with the likelihood of having a good knowledge level, including 

the gender, area of residency, monthly income, knowledge rating, and food safety 

information source. Specifically, compared to females, males were less likely to have a 

good food safety knowledge level (OR= 0.313, CI (0.217, 0.450), p= 0.000). People 

residing in Beirut had significantly lower odds of scoring a high knowledge score 

compared to those residing in Beqaa (OR= 0.102, CI (0.012, 0.847), p= 0.035). Higher 

monthly income levels (30,000,000 – 60,000,000 L.L. and > 60,000,000 L.L.) were 

significantly associated with lower odds of having a good food safety knowledge level 

compared to lower income levels (< 9,000,000 L.L.) (OR= 0.307, CI (0.144, 0.656), p= 

0.002 / OR= 0.365, CI (0.171, 0.778), p= 0.009), respectively. Participants who reported 

to have a “weak” (OR= 0.040, CI (0.018, 0.089), p= 0.000) or “good” (OR= 0.132, CI 

(0.064, 0.272), p= 0.000) food safety knowledge rating were less likely to have a good 

knowledge level compared to an “excellent” rating. Reduction in the odds was more 

prominent for those who reported a “weak” knowledge. Finally, respondents getting 

their food safety information from the “university” were 1.808 more likely to have a 

good food safety knowledge level compared to those who got their information from 

“social media and internet” (p= 0.009). However, participants who didn’t have any 

source of information or acquired their food safety information from the “TV” or from 

“family and friends” experienced a reduction of 77.9%, 77.4%, and 57.9% in the 



 

 40 

odds of having a good food safety knowledge, respectively. (p= 0.004 / p= 0.000 / p= 

0.001).  

In order to control potential confounding predictors, only variables that showed 

statistical significance in the above simple regression analysis were included in the 

multiple regression model (Table 9). Results showed that most of the associations were 

overestimated. Additionally, three predictors stayed significantly associated with the 

likelihood of having a good food safety knowledge level. These included the gender, 

knowledge rating, and information source. Males were 50.6% less likely to have a good 

food safety knowledge compared to females (p= 0.001). Considering to have a “weak” 

or “good” food safety knowledge was associated with lower odds of having a good 

knowledge level (OR= 0.106, CI (0.045, 0.249), p= 0.000 / OR= 0.214, CI (0.097, 

0.471), p= 0.000), respectively. Participants having “no source” of information (OR= 

0.214, CI (0.071, 0.645), p= 0.006) or those getting food safety information from the 

“TV” (OR= 0.431, CI (0.228, 0.814), p= 0.009) had lower odds of having a good 

knowledge level compared to getting information from “social media and internet”. 

However, participants who got their food safety information from the “university” were 

1.628 more likely to have a sufficient knowledge (CI (0.963, 2.750), p= 0.069).  
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Table 9. Simple and multiple logistic regression analyses for the association of the study 

population socio-demographic characteristics with the likelihood of having a good food 

safety knowledge level  

 Simple logistic regression 

OR, (95% CI), p-value  

Multiple logistic regression 

Adjusted OR, (95% CI), p-

value 

Gender 

Female 

Male 

 

1 

0.313 (0.217, 0.450), 0.000 

 

 

0.494 (0.323, 0.756), 0.001 

Age 

60+ 

18-29 

30-39 

40-49 

50-59 

 

1 

0.468 (0.173, 1.263), 0.134 

0.418 (0.152, 1.148). 0.091 

1.055, (0.333, 3.343), 0.928 

0.560, (0.169, 1.858), 0.344 

 

 

 

Area of Residency 

Beqaa  

Beirut 

South 

North 

Mount-Lebanon 

 

1 

0.102 (0.012, 0.847), 0.035 

0.148 (0.018, 1.219), 0.076 

0.490 (0.051, 4.685), 0.536 

0.440 (0.049, 3.915), 0.461 

 

 

0.341 (0.035, 3.363), 0.357 

0.445 (0.045, 4.352), 0.486 

0.977 (0.085, 11.255), 0.985 

0.750 (0.070, 8.069), 0.812 

 

Educational Level  

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate level) 

Technical degree 

Not applicable 

 

1 

1.400, (0.396, 4.955), 0.602 

1.557, (0.539, 4.495), 0.413 

1.769, (0.610, 5.131), 0.294 

1.875, (0.520, 6.757), 0.336 

0.750, (0.103, 5.470), 0.777 

 

 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

1 

0.970 (0.438, 2.147), 0.940 

0.307 (0.144, 0.656), 0.002 

0.365 (0.171, 0.778), 0.009 

 

 

1.082 (0.453, 2.587), 0.859 

0.457 (0.197, 1.061), 0.068  

0.480 (0.204, 1.129), 0.092 

Food Safety Knowledge Rating 

Excellent 

Weak  

Good  

 

1 

0.040 (0.018, 0.089), 0.000 

0.132 (0.064, 0.272), 0.000 

 

 

0.106, (0.045, 0.249), 0.000 

0.214, (0.097, 0.471), 0.000 

Food Safety Information Source 

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

1 

0.421 (0.255, 0.694), 0.001 

0.226 (0.125, 0.407), 0.000 

1.808 (1.158, 2.824), 0.009 

0.221 (0.079, 0.620) ,0.004 

3.258 (0.903, 11.751), 0.071 

 

 

0.605 (0.351, 1.043), 0.071 

0.431 (0.228, 0.814), 0.009 

1.628 (0.963, 2.750), 0.069 

0.214 (0.071, 0.645), 0.006 

1.831, (0.462, 7.257), 0.389 

 
Estimates in bold are considered statistically significant at 5% significance level 

(Ballout et al., 2024) 
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The simple and multiple logistic regression analyses for the association of 

different predictors with the odds of having a positive food safety attitude level as a 

dependent variable are summarized in Table 10. 

Only two predictors were shown to be significantly associated with the 

likelihood of having a positive attitude score, including the monthly income and food 

safety information source. In contrast to the negative association that has been observed 

between a higher monthly income and a good food safety knowledge level, higher 

monthly income (> 60,000,000 L.L.) was significantly associated with higher odds of 

having a positive attitude level compared to lower income levels (< 9,000,000 L.L.) 

(OR= 4.800, CI (1.225, 18.804), p= 0.024). Similarly, “university” (OR= 4.780, CI 

(1.399, 16.333), p= 0.013) considered as a source of food safety information was 

associated with higher odds of having a positive food safety attitude compared to 

“social media and internet”.  

Multiple logistic regression analysis (Table 10) showed a significant difference 

in only the food safety information source. Participants who acquired their food safety 

information from the “university” were 4.202 more likely to have a positive attitude 

level compared to “social media and internet” as an information source (p= 0.023).  
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Table 10. Simple and multiple logistic regression analyses for the association of the study 

population socio-demographic characteristics with the likelihood of having a positive food 

safety attitude level 

 Simple logistic regression 

OR, (95% CI), p-value  

Multiple logistic regression 

Adjusted OR, (95% CI), p-

value 

Gender 

Female 

Male 

 

1 

1.329 (0.649, 2.722), 0.436 

 

Age 

60+ 

18-29 

30-39 

40-49 

50-59 

 

1 

0.864 (0.109, 6.844), 0.890 

0.792 (0.097, 6.446), 0.827 

0.370 (0.041, 3.306), 0.374 

0.519 (0.050, 5.379), 0.582 

 

Area of Residency 

Beqaa  

Beirut 

South 

North 

Mount-Lebanon 

 

1 

7.214 (0.711, 73.208), 0.095 

1.186 (0.141, 9.970), 0.875 

4.286 (0.238, 77.216), 0.324 

1.750 (0.170, 17.987), 0.638 

 

 

Educational Level  

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate level) 

Technical degree 

Not applicable 

 

1 

0.962 (0.155, 5.964), 0.966 

2.024 (0.425, 9.634), 0.376 

3.795 (0.743, 19.389), 0.109 

0.538 (0.094, 3.078), 0.486 

248534591.208 (0.000, -), 0.999 

 

 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

1 

0.658 (0.211, 2.052), 0.471 

2.327 (0.689, 7.859), 0.174 

4.800 (1.225, 18.804), 0.024 

 

 

0.619 (0.193, 1.982), 0.419 

1.751 (0.501, 6.113), 0.380 

3.621 (0.903, 14.519), 0.069 

Food Safety Knowledge Rating 

Excellent 

Weak  

Good  

 

1 

2.315 (0.710, 7.547), 0.164 

1.058 (0.446, 2.510), 0.899 

 

 

Food Safety Information Source 

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

1 

0.945 (0.415, 2.148), 0.892 

165487666.829 (0.000, -), 0.997  

4.780 (1.399, 16.333), 0.013 

0.348 (0.117, 1.040), 0.059 

0.717 (0.152, 3.372), 0.674 

 

 

0.851 (0.367, 1.973), 0.707 

111370030.693 (0.000, -), 0.997 

4.202 (1.217, 14.505), 0.023 

0.420 (0.135, 1.313), 0.136 

0.576 (0.115, 2.868), 0.500 

 
Estimates in bold are considered statistically significant at 5% significance level (Ballout et al., 

2024)  
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The simple and multiple logistic regression analyses for the association of 

different predictors with the odds of having a good practices level when dealing with 

fresh produce as a dependent variable are presented in Table 11. 

Contrary to the previous positive knowledge and attitude levels’ association 

pattern, good practices were observed to be significantly associated with the age and 

educational level predictors. Results showed that being younger increases the likelihood 

of practicing fresh produce safety. Individuals between 18 and 29 years old had higher 

odds of having good practices than 60+ individuals (OR= 2.987, CI (1.167, 7.646), p= 

0.022). The odds were even higher for the 30-39 age group respondents (OR= 3.323, CI 

(1.263, 8.745), p= 0.015). As for education, holding a high school, Bachelor’s, or 

Graduate level degree was significantly associated with higher odds of having good 

food safety practices compared to those who completed primary education (OR= 3.592, 

CI (0.956, 13.496), p= 0.058 / OR= 3.737, CI (1.304, 10.710), p= 0.014 / OR= 4.245, CI 

(1.467, 12.280), p= 0.008), respectively. Similar to the previous associations, the 

monthly income, food safety knowledge rating, and food safety information source 

happened to significantly affect the practices level. In accordance with the knowledge 

association pattern, higher monthly income (9,000,000 – 30,000,000 L.L.) was 

significantly associated with lower odds of having a good practices level compared to 

lower income levels (< 9,000,000 L.L.) (OR= 0.292, CI (0.120, 0.710), p= 0.007). 

Besides, compared to an “excellent” rating, participants who considered to have a 

“good” food safety knowledge had lower odds of having good practices (OR= 0.456, CI 

(0.247, 0.845), p= 0.013). Finally, having “no source” of food safety information was 

associated with lower odds of having good practices (OR= 0.084, CI (0.027, 0.258), p= 

0.000). On the other hand, getting food safety information from the “university” (OR= 
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2.196, CI (1.270, 3.797), p= 0.005) was associated with higher odds of practicing fresh 

produce safety compared to “social media and internet” as a source.   

Multiple logistic regression analysis (Table 11) revealed that three predictors 

stayed significantly associated with the likelihood of having good practices when 

dealing with fresh produce, including the educational level, monthly income, and food 

safety information source. Respondents who finished “high school” were 6.567 more 

likely to have good practices compared to “primary education” (p= 0.016). However, 

participants with higher monthly income (9,000,000 – 30,000,000 L.L.) were almost 

76% less likely to have a good practices level compared to lower income levels (< 

9,000,000 L.L.) (p= 0.007). Similarly, respondents who didn’t have any food safety 

information source experienced a 93% reduction in the odds of having good practices 

(p= 0.000).  
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Table 11. Simple and multiple logistic regression analyses for the association of the study 

population socio-demographic characteristics with the likelihood of having a good food safety 

practices level 

 Simple logistic regression 

OR, (95% CI), p-value  

Multiple logistic regression 

Adjusted OR, (95% CI), p-

value 

Gender 

Female 

Male 

 

1 

0.895 (0.601, 1.333), 0.585 

 

Age 

60+ 

18-29 

30-39 

40-49 

50-59 

 

1 

2.987 (1.167, 7.646), 0.022 

3.323 (1.263, 8.745), 0.015 

1.535 (0.521, 4.527), 0.437 

2.200 (0.670, 7.220), 0.193  

 

 

1.153 (0.334, 3.976), 0.822 

1.197 (0.339, 4.232), 0.780 

1.084 (0.280, 4.198), 0.907 

0.938 (0.226, 3.889), 0.929 

 

Area of Residency 

Beqaa  

Beirut 

South 

North 

Mount-Lebanon 

 

1 

1.264 (0.246, 6.483), 0.779 

0.995 (0.196, 5.044), 0.995 

0.606 (0.104, 3.527), 0.577 

0.706 (0.129, 3.868), 0.688 

 

 

Educational Level  

Primary school 

High school 

University degree (Bachelor) 

University degree (Graduate level) 

Technical degree 

Not applicable 

 

1 

3.592 (0.956, 13.496), 0.058 

3.737 (1.304, 10.710), 0.014 

4.245 (1.467, 12.280), 0.008 

1.429 (0.402, 5.071), 0.581 

0.571(0.079, 4.128), 0.579 

 

 

6.567 (1.416, 30.450), 0.016 

3.339 (0.973, 11.458), 0.055 

3.175 (0.905, 11.144), 0.071 

1.824 (0.425, 7.830), 0.419 

0.291 (0.033, 2.580), 0.268 

Monthly Income 

< 9,000,000 L.L. 

9,000,000 – 30,000,000 L.L. 

30,000,000 – 60,000,000 L.L. 

> 60,000,000 L.L. 

 

1 

0.292 (0.120, 0.710), 0.007 

1.007 (0.411, 2.465), 0.988 

1.013 (0.414, 2.480), 0.977 

 

 

0.236 (0.083, 0.669), 0.007 

0.632 (0.220, 1.811), 0.393 

0.560 (0.192, 1.629), 0.287 

 

Food Safety Knowledge Rating 

Excellent 

Weak  

Good  

 

1 

1.061 (0.507, 2.221), 0.875 

0.456 (0.247, 0.845), 0.013  

 

 

1.309 (0.546, 3.138), 0.546 

0.566 (0.282, 1.134), 0.109 

 

Food Safety Information Source 

Social media / Internet 

Family or friends 

TV 

University 

No source  

Other 

 

1 

0.960 (0.559, 1.646), 0.881 

2.079 (1.052, 4.108), 0.035 

2.196 (1.270, 3.797), 0.005 

0.084 (0.027, 0.258), 0.000 

1.134 (0.352, 3.649), 0.833 

 

 

0.819 (0.457, 1.466), 0.501 

2.382 (1.047, 5.421), 0.039 

1.725 (0.942, 3.159), 0.077 

0.066 (0.020, 0.217), 0.000 

1.027 (0.286, 3.685), 0.967 

 

Estimates in bold are considered statistically significant at 5% significance level (Ballout et al., 

2024) 
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F. Association between the Different KAP Levels 

The association pattern between the different combinations of food safety KAP 

levels was examined (Tables 12, 13, and 14). Results showed statistical significance in 

the association between the attitudes and practices levels only (Table 14). Participants 

with a positive attitude were 3 times more likely to have good practices in comparison 

to a negative attitude level (p= 0.001). On the other hand, no significant associations 

were observed between the other KAP levels. 

Table 12. Association between the knowledge and attitudes levels 

 

Total 

(n=577) 

Negative 

Attitude 

 

Frequency 

(%) 

Positive 

Attitude 

 

Frequency 

(%) 

Significance 

OR, (95% CI), p-value 

Insufficient 

Knowledge 
278 18 (45.0) 260 (48.4) 

 

 

X2= 0.174 

0.872 (0.457, 1.662), 0.677 
Good 

Knowledge 
299 22 (55.0) 277 (51.6) 

 

 

Table 13. Association between the knowledge and practices levels 

 

Total 

(n=577) 

Bad 

Practices 

 

Frequency 

(%) 

Good 

Practices 

 

Frequency 

(%) 

Significance 

OR, (95% CI), p-value 

Insufficient 

Knowledge 
278 68 (47.6) 210 (48.4) 

 

X2= 0.030 

0.967 (0.662, 1.412), 0.862 

Good 

Knowledge 
299 75 (52.4) 224 (51.6) 

 

 

Table 14. Association between the attitudes and practices levels 

 

Total 

(n=577) 

Bad 

Practices 

 

Frequency 

(%) 

Good 

Practices 

 

Frequency 

(%) 

Significance 

OR, (95% CI), p-value 

Negative 

Attitude 
40 19 (13.3) 21 (4.8) 

X2= 11.898 

3.013 (1.570, 5.785), 0.001 

Positive 

Attitude 
537  124 (86.7) 413 (95.2) 
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CHAPTER V 

DISCUSSION 

 

In light with the ongoing uncurbed challenges facing Lebanon, from weak 

governmental oversight and economic crisis to nation-wide pollution (Ballout et al., 

2024), food safety in the country has been on the edge of a precipice as documented in 

the scientific literature (Ballout et al., 2024; Hassan et al., 2022; Hussein et al., 2023; 

Kharroubi et al., 2020). Specifically, recent studies highlighted the drastic 

contamination of Lebanon’s rivers’ water (Dagher et al., 2021; Hmede et al., 2019; 

Kassem et al., 2022; Osman et al., 2024) and fresh produce (EL-KHECHEN, 2022; El 

Safadi et al., 2023; ZEIDAN, 2020) with terrible microorganisms, let alone chemical 

contamination with pesticides (El Hawari et al., 2019; Khazaal et al., 2022; Nasreddine 

et al., 2016). As a result, it was imperative to evaluate the knowledge, attitudes, and 

practices of consumers in Lebanon towards fresh produce safety.  

Out of the 577 respondents who participated in this study, 66.9% were females, 

51.6% aged between 18 and 29, 48.4% resided in the South governorate, 86.6% 

received a university degree, and 70.2% had a monthly income of at least 30,000,000 

L.L.  

The findings of this study revealed that the overall participants’ knowledge level 

was almost satisfactory with a total mean score of 10.84 ± 2.582 (over 16), which is 

considered close to the cutoff of 11.2, meaning at least 70% accurate answers. The latter 

finding of this study corroborate with several Lebanese studies that assessed KAP levels 

of consumers and found good knowledge level (Dimassi et al., 2021; El Haddad et al., 

2020; Haidari et al., 2022; Hassan et al., 2018). However, our study differs from a study 
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that targeted Lebanese university students who showed low levels of food safety 

knowledge (53.6%) (Hassan & Dimassi, 2014). In addition, studies from Egypt (Hamed 

& Mohammed, 2019), Jordan (Osaili et al., 2022), and the United States (Yu et al., 

2022) showed poor knowledge of food safety among participants. It is noteworthy to 

mention that none of the aforementioned studies used the exact same questions of the 

present study. The observed satisfactory food safety knowledge level in our study could 

be attributed to the fact that the majority of our respondents (86.6%) received either a 

Bachelor’s or a Graduate degree level, presumably having a high level of awareness 

regarding food safety. On the other hand, light must be shed on some observed 

knowledge gaps in terms of safe temperatures and extent of pollution leading to fresh 

produce safety deterioration. For instance, only 36.0% knew the optimal temperature for 

storage of raw fresh produce, which is lower to that reported by Hassan and Dimassi 

(2014) (53.1%) and Hassan et al. (2018) (58.6%). This observation is concerning and 

might increase the risk of food poisoning cases among Lebanese consumers. Almost 

half of the participants (50.3%) were not aware about some pathogens that may be 

internalized by leafy greens. This calls upon growers to adopt good agricultural and 

hygienic practices, especially focusing on irrigation water quality. Finally, good 

percentages (54.9% and 53.7%) didn’t know that bacteria resistant to colistin, a last 

resort antibiotic, were detected in irrigation water samples and vegetables across 

Lebanon, respectively. This could be due to the weak media coverage about 

environmental pollution issues, thereby highlighting the need for proper communication 

about the risks present in our environment to embrace an awareness about food safety 

culture in Lebanese community.  
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The total mean score of the consumers’ attitudes level was 7.08 ± 1.176, 

indicating a positive attitude towards fresh produce safety among respondents (93.1%). 

Our results align with some studies from Lebanon (Ballout et al., 2024; El Haddad et 

al., 2020; Faour-Klingbeil, 2016; Haidari et al., 2022) that showed a satisfactory attitude 

among married women, food handlers of food service establishments, and the Lebanese 

consumers amid the economic crisis. Similarly, studies from Egypt (Hamed & 

Mohammed, 2019) and Ghana (Boakye et al., 2023; Osei Mensah et al., 2014; Owusu-

Sekyere & Denkyira, 2014) reported a high attitude level. Conversely, studies from 

Jordan (Osaili et al., 2022) and the United States (Yu et al., 2022) revealed a 

negative/poor food safety attitude level. In fact, a positive attitude is a crucial element in 

food safety, resulting in safe practices that reduce the risk of contracting foodborne 

illnesses (Ballout et al., 2024). Hence, it was not surprising to find high risk perceptions 

among our respondents in areas pertaining to safety of food in Lebanon, contaminants 

in fresh produce, washing and water quality, and cross-contamination. On the contrary, 

more than half of the participants (53.0%) didn’t believe that a salad bowel with a 

pleasant smell and look could still make them ill. The latter finding was assured by Wei 

(2021) as appearance and freshness of food were important in determining consumers’ 

experience and satisfaction towards food safety. However, look and smell are not 

intrinsic in considering safety where other factors come in play such as food handling 

and preparation procedures.   

Consumers are at the forefront of increasing/decreasing foodborne diseases in 

response to their food handling and preparation practices (Janjić et al., 2017). The 

results of this study reported a total mean score of 11.62 ± 2.156, highlighting an 

acceptable practices level when dealing with fresh produce (≥ 70% accuracy) with 75% 
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of the respondents adopting good food safety practices. This study’s practices’ score is 

in accordance with Haidari et al. (2022), reporting good preventive practices among 

more than half (62.8%) of the respondents of a Lebanese population 

during the economic crisis. However, our practices’ level contradicts several other 

national (Ballout et al., 2024; Dimassi et al., 2021; Hassan & Dimassi, 2014; Hassan et 

al., 2018) and international studies (Boakye et al., 2023; Hamed & Mohammed, 2019; 

Osaili et al., 2022; Yu et al., 2022) that reported poor practices among the respondents. 

Our good practices level must be interpreted with caution. Since our results relied on 

self-reported practices by consumers which could account for reporting (social 

desirability) bias, an observational study would have generated a more accurate 

practices score. 

Shortfalls in some practices related to storage/handling before disinfection, 

sanitizing, storage post-disinfection, and food preparation were noted among 

consumers. About 29% of the consumers chopped fresh leafy greens (parsley, spinach, 

lettuce) before washing and disinfection, comparable (34%) to a study conducted by 

(Faour-Klingbeil, 2016), which proved the ineffectiveness of washing solutions on 

parsley samples subjected to pre-wash chopping, explained by the ability of bacteria to 

adhere and grow on fresh produce surfaces possibly due to the abundance of nutrients 

generated by the preparation procedures (slicing, peeling, or shedding). Hence, 

consumers are advised to keep leafy greens unchopped in the fridge until 

decontamination. Aligning with the findings of a previous study among residents of 

Lebanon during the COVID-19 pandemic (Dimassi et al., 2021), the present study 

revealed that soaking in a vinegar and/or salt solution then rinsing with cold tap water 

was mostly used to sanitize the fresh produce (52.6%), followed by rubbing under 
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running tap water only (15.7%), the use of commercial solutions (9.5%), soaking in 

plain water (7.79%), the use of chlorine-based solutions (7.10%), and the use of baking 

soda solutions (5.89%). Vinegar was found to be an effective antimicrobial solution. In 

fact, increasing vinegar concentration from 1% to 5% promoted up to 1.64 log CFU/g 

reduction in Salmonella population on contaminated spinach stored up to 9 days at 4 ± 

1℃ (Kilonzo-Nthenge & Liu, 2019). In reference to the previous study, chlorine (200 

ppm) achieved the highest bacterial reduction (2.19 log CFU/g), compared to other 

treatments. Additionally, commercial solutions were effective in reducing up to 1.50 log 

CFU/g Salmonella during the same period. When using a bleach solution, consumers 

must be aware and abide by the acceptable limit specified on the product’s label since at 

high concentrations, chlorine can form carcinogenic halogenated disinfection by-

products (Faour-Klingbeil, 2016). Studies from the United States (Kilonzo-Nthenge & 

Liu, 2019; Li-Cohen & Bruhn, 2002) showed rubbing produce under running tap water 

as the most common method of washing; however, it ranked second in our study among 

other washing procedures, thus educating consumers on the proper usage of household 

sanitizers (e.g. vinegar, chlorine, and commercial solutions) is crucial given the 

debilitated water supply quality in Lebanon, due to contamination, which is not 

periodically checked by almost one-third of participants in this study. Misbehavior 

dealing with moldy fresh produce and during a long power outage (> 4 hours) was 

observed among 43.3% and 41.8% of participants, respectively. Therefore, outreach and 

educational programs must address proper storage practices as to discard soft/keep firm 

produce in mold contamination instances and to discard cut/keep uncut produce in case 

of extended power outage which is very common in a country such as Lebanon. Finally, 

a considerable number (70.7%) of respondents kept the cut salad vegetables at the 
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kitchen counter (room temperature) or on the wrong shelf in the refrigerator when not 

served within 2 hours of preparation. This is alarming and requires immediate action to 

educate consumers on the repercussions of food spoilage and cross-contamination 

coupled with practical demonstrations.  

The results of the present study revealed a significant association between the 

knowledge level and three socio-demographic characteristics, including the gender, the 

food safety knowledge rating, and the food safety information source. In line with a 

previous study that assessed food hygiene knowledge and practices of Lebanese 

consumers during the COVID-19 pandemic (Dimassi et al., 2021), females had a better 

knowledge level than males, presumably due to the active involvement of women in 

food preparation and kitchen hygiene in a developing country such as Lebanon. 

Respondents getting their food safety information source from the “university” had a 

higher knowledge level than those obtaining their information from “social media and 

internet”; however, those having “no source” of information or getting food safety 

information from the “TV” exhibited lower knowledge than those relying on “social 

media and internet”. This is attributed to the fact that universities cater modules related 

to food hygiene and microbiology to health-related majors. Furthermore, currently, 

social media is a hub for a lot of food safety pages, so it can be a good source when 

properly used, otherwise it can be misleading. Contrary to previous studies (Dimassi et 

al., 2021; Haidari et al., 2022; Hassan et al., 2018; Zyoud et al., 2019) where knowledge 

was affected by age and educational level, no significant association between the 

knowledge level and the latter characteristics was found in this current research.  

Again, only the source of information was significantly associated with the 

consumers’ attitudes. Participants who got their food safety information from the 
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“university” were more likely to have a positive attitude than those who relied on 

“social media and internet”, confirming that information on social media platforms can 

be inaccurate; hence, leading consumers to false believes. It is noteworthy that attitudes 

level was not significantly associated with the educational level as shown in the 

previous literature (Gebre et al., 2023; Hamed & Mohammed, 2019; Osei Mensah et al., 

2014; Zyoud et al., 2019).  

Similarly, the source of food safety information has got an effect on the 

practices level where participants with “no source” of information were less likely to 

have good practices. In addition, the educational level and monthly income were 

significantly associated with good practices. Participants who completed “high school” 

had better food safety practices compared to those who finished “primary education”. 

Li-Cohen and Bruhn (2002) supported the previous observation and proved that high 

school (non-college graduates) were more likely to practice food safety than college or 

post-college graduates, attributing that to the lack of guidance on safe handling for those 

who are on a college track. Respondents with a lower monthly income practiced better 

than those with a higher income. Again, this is in accordance with (Li-Cohen & Bruhn, 

2002), but opposes the findings of (Haidari et al., 2022). This is possibly due the 

minimal exposure to food safety information on safe handling because of their busy 

schedules. Unlike other studies (Dimassi et al., 2021; Haidari et al., 2022; Hassan et al., 

2018; Yu et al., 2022; Zyoud et al., 2019), where females and/or older individuals had 

good practices level, no significant association was found for the gender and age with 

the practices level in the present study.  

In contrast to previous studies (Ballout et al., 2024; Yu et al., 2022; Zyoud et al., 

2019) where a significant interaction was found between the three KAP elements, this 
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present study revealed a significant association between the attitudes and practices level 

only, aligning with the results of (Soon et al., 2020). Our findings showed that 

participants with a positive attitude experienced a triple chance of practicing fresh 

produce safety. This suggests that consumers’ risk believes shape their food safety and 

hygiene practices. However, no significant association was found between the 

knowledge and practices level, indicating that good knowledge is not always a key to 

good food safety practices, which could be explained by the potential reporting bias 

(self-reported practices and the use of resources in the context of online surveys).   

Several limitations should be taken into consideration in this present study. For 

instance, a combination of factors may result in a selection-bias such as internet 

unavailability and the non-presence on social media platforms which might have 

hindered some groups from participating in this study, including underprivileged, rural 

communities, and the older generation. Moreover, our sample size might not be 

geographically representative across all Lebanese governorates and was mainly 

composed of educated and youth participants. There hasn’t been a valid tool to evaluate 

the knowledge, attitudes, and practices towards fresh produce safety; hence, a 

questionnaire was formulated based on previous studies which might have resulted in a 

misclassification bias. Finally, reporting (social desirability) bias must be highlighted 

since respondents might report their practices based on the society’s expectations rather 

than their own actual practices, let alone the uncontrolled use of internet resources. 

Though the several limitations, our study provides baseline information on Lebanese 

consumers’ KAP parameters regarding fresh produce safety and its associated risks, 

paving the way for other research studies to tackle food safety challenges in Lebanon 

and the region. 
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CHAPTER VI 

CONCLUSION 

 

In summary, the preliminary results of this study showed an appropriate level of 

knowledge, attitudes, and practices towards fresh produce safety among consumers in 

Lebanon. However, some shortfalls in the knowledge and practices were noted, mainly 

related to insufficient knowledge about the storage temperature and the risks associated 

with fresh produce in the Lebanese environment, in addition to misbehaviors related to 

storage/handling before disinfection, sanitizing, storage post-disinfection, and fresh 

produce/food preparation practices. Therefore, given the popularity and the high 

consumption of raw fresh produce dishes in Lebanon, it is imperative to utilize the 

results of the present work to customize proper educational programs such as food 

safety trainings and awareness campaigns that not only focus on food safety knowledge 

and practices, but also enhance consumers’ risk awareness toward fresh produce 

consumption by providing real-life examples about foodborne disease outbreaks related 

to fresh produce. The aforementioned recommendations can be transformed into reliable 

actions only through the cooperation of several entities, including the government, 

concerned public and private industries, and media to rectify the situation and protect 

the Lebanese consumers from the grave repercussions associated with foodborne 

diseases resulting from high-risk raw fresh produce consumption.   
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APPENDIX I 

 

INVITATION SCRIPT (ENGLISH VERSION) 
 

Invitation to Participate in a Research Study 

This notice is for an AUB-IRB Approved Research Study for Dr. Christelle Iskandar at 

AUB. (Phone: (01) 350 000 Ext: 4456) 

(Email: ci09@aub.edu.lb) 

 

*It is not an Official Message from AUB* 

 

 

 

I am inviting you to participate in a research study about “Knowledge, attitudes 

and practices of consumers towards the safety of fresh produce in Lebanon: A 

cross-sectional study.” 

 

You will be asked to complete a short survey/questionnaire of four sections, 

including demographic information.  

  

You are invited because we are targeting people who are at least 18 years old and are 

currently residing in Lebanon.  

 

The estimated time to complete this survey is approximately 10 to 15 minutes. 

 

The research is conducted online and is hosted on AUB server. 

 

Please read the consent form and consider whether you want to be involved in the 

study. 

 

If you have any questions about this study, you may contact the investigator/research 

team (Fadel Atwe, 76614396, faa81@mail.aub.edu) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:faa81@mail.aub.edu
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APPENDIX II 

INVITATION SCRIPT (ARABIC VERSION) 
 

 دعوة للمشاركة في دراسة بحثية

في الجامعة  كريستال إسكندر ةللدكتور IRB)لجنة الأخلاقيات )هذا الإشعار خاص بدراسة بحثية معتمدة من 

 ( 4456تحويلة:  350000( 01الأميركية في بيروت. )هاتف: ) 

 (ci09@aub.edu.lb)البريد الإلكتروني: 

 

 

 ليست رسالة رسمية من الجامعة الأمريكية في بيروت* هذه*

 

الخضار والفواكه  وممارسات المستهلكين تجاه سلامة  ،مواقف  ،"معرفةأدعوكم للمشاركة في دراسة بحثية حول  

 : دراسة مقطعية". في لبنان الطازجة

 

 الديموغرافية. معلوماتكسيطُلب منك إكمال استبيان قصير من أربعة أقسام، بما في ذلك 

  

 عامًا ويقيمون حاليًا في لبنان. 18أنت مدعو لأننا نستهدف الأشخاص الذين لا تقل أعمارهم عن 

 

 دقيقة.  15إلى  10رب من ايق ستبيانلإقت المقدر لإكمال هذا االو

 

 الجامعة الأمريكية في بيروت.في  الجهاز المركزي للشبكةعلى  تعقبهيتم إجراء البحث عبر الإنترنت ويتم 

 

 والنظر فيما إذا كنت تريد المشاركة في الدراسة.  الموافقةنص يرجى قراءة 

 

، 76614396ضل عطوي، ففريق البحث ) / الدراسة، يمكنك الاتصال بالباحث إذا كان لديك أي أسئلة حول هذه 

faa81@mail.aub.edu ) 
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APPENDIX III 

CONSENT FORM (ENGLISH VERSION) 
 

Dear Participant, 

You are invited to participate in a research study entitled “Knowledge, Attitudes, and 

Practices of Consumers towards the Safety of Fresh Produce in Lebanon: A Cross-

sectional Study” 

This study is conducted by Dr. Christelle Iskandar, Department of Nutrition and Food 

Sciences, American University of Beirut. The conduct of this study will adhere to the 

IRB approved protocol.  

The main objective of this study is to examine consumers’ knowledge, attitudes and 

practices towards the safety of fresh produce in Lebanon and its associated risks.  

 

This message invites you to read the consent document and consider whether you want 

to be involved in the study. 

And to note that: 

• This is not an official message from AUB 

• Participation is completely voluntary 

• This study will include a sample of 720 participants who are at least 18 years 

old, and are currently residing in Lebanon 

• The recruitment of the participants will be through invitations posted on social 

media upon getting group admin’s approval  

• Completing the questionnaire will be online and will take around 10-15 minutes 

• Only the data you provide in the questionnaire will be collected and analyzed 

• The survey is anonymous and there are no personal or identifying information 

• The research team will not have access to your name or contact details 

• Data collected will be monitored and may be audited by the IRB while assuring 

confidentiality 

• You may download the consent form if you wish to keep a copy  

POTENTIAL BENEFITS TO SUBJECTS AND/OR SOCIETY 

You will not receive any payment for participation in this study.  Also, there will be no 

direct benefits to you.  

 

However, the close investigation of the knowledge and behaviors of consumers in 

Lebanon will provide us with worthy insights on how well they are knowledgeable 

about the hazards associated with fresh produce and how they deal with those hazards. 

This topic is very timely in a country possessing a debilitating food safety system. 

POTENTIAL RISKS TO SUBJECTS AND/OR SOCIETY 
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The risks of the study are minimal and your participation in this survey does not involve 

any distress. 

CONFIDENTIALITY 

The collected data will remain confidential and anonymous. It will be stored on the PI’s 

password protected computer, and only the research team would have access to it. Data 

will be monitored and may be audited by the IRB while assuring confidentiality. 

We will be using the information collected from the surveys for our master's thesis 

project, which is a requirement for our degree at the Department of Nutrition and Food 

Sciences. Findings from this study will be used for research purposes only. 

 

PARTICIPATION AND WITHDRAWAL 

If you voluntarily consent to take part in this study, you can change your mind and 

withdraw at any time without consequences of any kind. Refusal or withdrawal to 

participate in the study will involve no penalty or loss of benefits to which you are 

otherwise entitled. Also, your refusal to take part in the study will not affect your 

relationship with AUB.   

 

QUESTIONS ABOUT THE STUDY 

If you have any questions or concerns about the study, you can contact Dr. Christelle 

Iskandar at ci09@aub.edu.lb 

 

CONCERNS OR QUESTIONS ABOUT YOUR RIGHTS 

If you have concerns about the study or questions about your rights as a participant, you 

can contact the American University of Beirut (AUB) Social and Behavioral 

Institutional Review Board (IRB) at irb@aub.edu.lb or AUB extension: 5445. 

 

ACCESS TO THE SURVEY 

If after reading the consent document and having your questions answered, you 

voluntarily agree to take part in the study, you can access the survey by answering the 

questions below. 

 

 

 

 

 

 

mailto:ci09@aub.edu.lb
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APPENDIX IV 

CONSENT FORM (ARABIC VERSION) 
 

 عزيزي المشارك، 

 

الخضار تجاه سلامة  ممارسات المستهلكينو  ،مواقف ،"معرفة أنت مدعو للمشاركة في دراسة بحثية بعنوان 

 : دراسة مقطعية". في لبنان والفواكه الطازجة

، قسم التغذية وعلوم الغذاء، الجامعة الأمريكية في بيروت.  ستال إسكندريكر  ةم إجراء هذه الدراسة من قبل الدكتوريت

 المعتمد.  (IRB)   لجنة الأخلاقيات إجراء هذه الدراسة سيلتزم ببروتوكولإن 

الخضار والفواكه   الهدف الرئيسي من هذه الدراسة هو فحص معرفة المستهلكين، مواقفهم، وممارساتهم تجاه سلامة

 والمخاطر المرتبطة بها.  لبنان في الطازجة

 

 نموذج الموافقة والتفكير فيما إذا كنت تريد المشاركة في الدراسة. نص تدعوك هذه الرسالة لقراءة 

 : ظة النقاط التاليةليك ملاحع

 • هذه ليست رسالة رسمية من الجامعة الأميركية في بيروت 

 • المشاركة طوعية تماما 

 عامًا، ويقيمون حاليًا في لبنان 18مشاركًا لا تقل أعمارهم عن  720• ستشمل هذه الدراسة عينة من  

بعد إذن مشرف  يالمشاركين من خلال الدعوات المنشورة على وسائل التواصل الاجتماعإستقطاب • سيتم 

   المجموعة

 دقيقة 15-10• سيكون إكمال الاستبيان عبر الإنترنت وسيستغرق حوالي 

 • سيتم جمع وتحليل البيانات التي تقدمها في الاستبيان فقط 

 لاستبيان مجهول الهوية ولا توجد معلومات شخصية أو معلومات تعريفية • ا

 • لن يتمكن فريق البحث من الوصول إلى اسمك أو تفاصيل الاتصال بك

 ضمان السرية ل IRB • ستتم مراقبة البيانات التي تم جمعها وقد يتم تدقيقها من قبل 

 • يمكنك تنزيل نموذج الموافقة إذا كنت ترغب في الاحتفاظ بنسخة 

 

 الفوائد المحتملة للمواطنين و / أو المجتمع 

 لن تتلقى أي مدفوعات مقابل المشاركة في هذه الدراسة. أيضًا، لن تكون هناك فوائد مباشرة لك.

يوفر لنا رؤى جديرة بالاهتمام حول مدى س لبنان في، إن التحقيق الدقيق في معرفة وسلوكيات المستهلكين ولكن

وكيفية تعاملهم مع هذه المخاطر. يأتي هذا الموضوع في  لخضار والفواكه الطازجةمعرفتهم بالمخاطر المرتبطة با

 وقته المناسب في بلد يعاني من ضعف في نظام سلامة الغذاء. 
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 المخاطر المحتملة على الأفراد و / أو المجتمع 

 لة ولا تنطوي مشاركتك في هذا الاستطلاع على أي ضائقة.  مخاطر الدراسة ضئي 

 

 سرية ال

،  رالمحمي بكلمة مرو الباحث على كمبيوتر استبقى البيانات التي تم جمعها سرية ومجهولة المصدر. سيتم تخزينه

 ضمان السرية.  ل IRB ولن يتمكن من الوصول إليه إلا فريق البحث. ستتم مراقبة البيانات وقد يتم تدقيقها من قبل 

سنستخدم المعلومات التي تم جمعها من الاستطلاعات لمشروع أطروحة الماجستير لدينا، وهو شرط للحصول على  

 ج هذه الدراسة لأغراض البحث فقط. درجتنا في قسم التغذية وعلوم الغذاء. سيتم استخدام نتائ

 

 المشاركة والانسحاب 

إذا وافقت طواعية على المشاركة في هذه الدراسة، فيمكنك تغيير رأيك والانسحاب في أي وقت دون عواقب من أي  

نوع. لن يترتب على رفض أو الانسحاب من المشاركة في الدراسة أي عقوبة أو خسارة. كما أن رفضك للمشاركة  

 دراسة لن يؤثر على علاقتك بالجامعة الأميركية في بيروت.  في ال

 

 أسئلة حول الدراسة 

على  كريستال إسكندر ةإذا كان لديك أي أسئلة أو مخاوف بشأن الدراسة، يمكنك الاتصال بالدكتور

ci09@aub.edu.lb 

 

 مخاوف أو أسئلة حول حقوقك 

للجامعة  لجنة الأخلاقياتك مخاوف بشأن الدراسة أو أسئلة حول حقوقك كمشارك، يمكنك الاتصال بإذا كانت لدي

جامعة الأمريكية في بيروت: في ال IRBلل  أو الرقم الداخلي irb@aub.edu.lb( على IRBالأمريكية في بيروت ) 

5445 . 

 

 الوصول إلى الاستبيان  

، فإنك توافق طواعية على المشاركة في الدراسة، يمكنك الوصول إلى  الأسئلةالموافقة والإجابة على  نصبعد قراءة 

 الاستبيان من خلال الإجابة على الأسئلة أدناه.

 

 

 

 

 

 

 

 

mailto:ci09@aub.edu.lb
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APPENDIX V 

QUESTIONNAIRE (ENGLISH VERSION) 
 

Section 1: Socio-demographic characteristics 

1. Age:   

a) < 18 

b) 18-29 

c) 30-39 

d) 40-49 

e) 50-59 

f) >= 60 

2. Gender: 

a) Male  

b) Female 

3. Area of Residency:  

a) Beirut 

b) South 

c) North 

d) Mount Lebanon 

e) Beqaa 

4. What is your highest Education level achieved? 

a) Primary school 

b) High school  

c) University degree (Bachelor) 

d) University degree (Graduate level) 

e) Technical degree 
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f) Not applicable  

5. What is the total monthly income of your household?  

a) < 9,000,000 L.L. 

b) 9,000,000 – 30,000,000 L.L. 

c) 30,000,000 – 60,000,000 L.L. 

d) > 60,000,000 L.L.  

6. How do you rate your food safety knowledge? 

a) Excellent 

b) Good 

c) Weak 

7. From where do you get your food safety information?  

a) Social media / Internet  

b) Family or friends 

c) TV 

d) University  

e) I don’t have any source of information 

f) Others: -------------------------------------  

 

Section 2: Knowledge questions   

1. Do consumers have a critical role in increasing/reducing the risk of foodborne 

diseases?  

a) Yes 

b) No  

c) I don’t know  

2. Can food poisoning lead to long-term complications such as cancer, kidney or liver 

failure, neural disorders, and even death?  

a) Yes  
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b) No  

c) I don’t know  

3. What do common food contaminants include? 

a) Chemical contaminants  

b) Biological contaminants   

c) Physical contaminants 

d) All of the above  

e) I don’t know  

4. What do biological food contaminants include?   

a) Bacteria  

b) Viruses  

c) Parasites  

d) All of the above  

e) I don’t know  

5. What are the populations that are mostly affected by foodborne illnesses? 

a) Children (less than 5 years old)  

b) Elderly  

c) Immunodeficient people  

d) Pregnant women  

e) All of the above  

f) I don’t know  

6. Should raw and cooked foods be separated? 

a) Yes 

b) No 

c) I don’t know 

7. Do you think that leafy vegetables have been associated with multiple foodborne 

illnesses outbreaks worldwide?  
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a) Yes  

b) No 

c) I don’t know  

8. What is the optimal temperature for storage of raw fresh produce? 

a) <= 4°C (in the fridge) 

b) > 4°C (in the fridge) 

c) Room Temperature  

d) I don’t know 

9. What are the forms of cross contamination (transfer of microorganism) that could 

happen due to bad practices or bad storage conditions?  

a) From contaminated raw meat to fresh produce through knives/cutting boards 

b) From contaminated fresh produce to well-cooked food  

c) From a thawing meat to a prepared salad placed on a rack underneath the 

meat in the fridge   

d) All of the above  

e) I don’t know 

10. Washing fresh produce with clean tap water or available household sanitizers 

would:  

a) Eliminate the risk of foodborne pathogens  

b) Reduce the risk of foodborne illnesses  

c) Increase the risk of contracting a foodborne pathogen  

d) I don’t know  

11. Do you think that leafy greens may internalize foodborne pathogens through their 

roots and cut surfaces, rendering washing ineffective against internal pathogens?  

a) Yes  

b) No  

c) I don’t know 

12. Do you think that contaminated irrigation water such as sewage water is one of the 

riskiest vehicles for contaminating fresh produce?  
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a) Yes  

b) No 

c) I don’t know 

13. Do you know that approximately 70% of Lebanon’s rivers’ water is not suitable for 

irrigation?  

a) Yes 

b) No 

14. Do you know that bacteria resistant to colistin, a last resort antibiotic, were detected 

in irrigation water samples from South Lebanon and the Beqaa Valley? 

a) Yes 

b) No 

15. Do you know that bacteria resistant to colistin, a last resort antibiotic, were detected 

in vegetables collected from fields and markets from different regions across Lebanon? 

a) Yes 

b) No 

16. Do you think that heavy metals and pesticide residues can contaminate fruits and 

vegetables products?  

a) Yes 

b) No 

c) I don’t know 

 

Section 3: Attitudes questions  

1. Currently, how confident are you about the safety of food in Lebanon? 

a) Very confident 

b) Confident 

c) Neutral 

d) Unconfident 

e) Very unconfident 
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2. From where do you prefer to buy your fresh produce? 

a) Local produce shops  

b) Markets  

3. Please Agree or Disagree on the following prepositions:  

 Agree Disagree 

a) Pathogens found on fresh 

produce could cause 

foodborne illnesses: 

  

b) Washing fresh produce is 

an important step:  
  

c) Washing water (tap water) 

quality may pose a risk on 

fresh produce safety: 

  

d) Peeling fresh produce 

would decrease the risk of 

exposure to chemical 

contaminants such as 

pesticides:  

  

e) A salad bowel with a 

pleasant smell and look could 

still make you ill: 

  

f) Finishing raw meat dishes 

containing raw fresh produce 

at home could lessen the risk 

of foodborne illnesses than 

buying already finished 

product: (e.g. incorporating 

parsley in a Kaftah meal) 

  

 

4. Do you fully trust the source of tap water at your home in regard to quality and 

cleanliness? 

a) Yes  

b) No  
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5. When buying watermelon/melon at a fresh produce store, do you mind if they do a 

cut to check for quality:  

a) Yes  

b) No  

 

Section 4: Practices questions  

1. How often do you eat raw fresh produce dishes per week? 

 a) Don’t eat fresh produce 

b) Not every week 

c) Once per week 

d) More than once per week 

e) Other: --------------------------------------------------- 

2. How likely are you to purchase ready-to-eat fresh-cut produce from 

shops/restaurants?  

a) Very likely 

b) Likely 

c) Neutral 

d) Unlikely 

e) Very unlikely 

3. During shopping, do you often separate your fresh produce from raw meat products? 

a) Yes  

b) No  

4. During shopping, do you often ensure that your veggies and fruits are of high quality 

and well packed in containers? 

a) Yes  

b) No 

5. Do you often wash your hands before and after handling the fresh produce?  

a) Yes  
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b) No   

6. How do you often store your just bought fresh leafy greens (parsley, spinach, lettuce) 

before washing and disinfection?  

a) Store them un-chopped at room temperature   

b) Store them un-chopped in the fridge at 4°C 

c) Store them chopped at room temperature  

d) Store them chopped in the fridge at 4°C 

7. Do you often wash the fresh produce before consumption? 

a) Yes  

b) No  

8. How do you often wash the fresh produce?  

a) Rubbing produce under cold running tap water  

b) Soaking produce in plain water  

c) Soaking in vinegar-water solution then washing with rubbing under cold tap 

water  

d) Soaking in salt-water solution then washing with rubbing under cold tap 

water  

e) Soaking in chlorine-water solution then washing with rubbing under cold tap 

water  

f) Soaking in baking soda solution then washing with rubbing under cold tap 

water  

g) Soaking in commercial wash solution then washing with rubbing under cold 

tap water  

h) I don’t wash the fresh produce  

i) Other: ------------------------------------------------------------------------- 

9. When using a bleach (chlorine) solution for disinfecting the fresh produce, do you 

often abide by the acceptable limit specified on the product’s label?  

a) Yes  

b) No  

c) I don’t use a bleach solution  
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10. How much time do you normally spend on washing the fresh produce?  

a) < 1 minute  

b) 1 – 2 minutes  

c) > 2 minutes  

11. Do you often check the quality of tap water at home?  

a) Yes  

b) No  

12. Do you often thoroughly dry the fresh produce after washing before storage?  

a) Yes  

b) No   

13. Where in the cooling unit do you often store the fresh produce?  

a) Fridge drawers   

b) Lower shelves   

c) Fridge doors  

d) Other: ---------------------------------------------- 

14. During a long power outage ( > 4 hours), what do you often do with the stored fresh 

produce in the fridge? 

a) Keep the uncut fresh produce and discard the cut produce  

b) Keep the cut fresh produce and discard the uncut produce  

c) Keep them both 

d) Discard them both 

15. How do you often deal with the moldy fresh produce in your fridge? 

a) Keep the firm fresh produce and discard the soft produce  

b) Keep the soft fresh produce and discard the firm produce  

c) Keep them both 

d) Discard them both  

16. Do you often clean all surfaces and utensils with hot water and soap, including 

cutting boards and knives, before and after preparing fresh produce?  
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a) Yes  

b) No  

17. Scenario: You have just finished cutting raw chicken/beef meat on a cutting board, 

and you are now supposed to process some raw leafy greens. How do you often proceed 

in such a case?  

a) I use the same cutting board and knife to process the leafy greens 

b) I use a different cutting board and knife to process the leafy greens 

c) Other: ------------------------------------------------------------------------ 

18. Do you periodically check the state of your cutting board for cracks/crevices? 

a) Yes  

b) No 

19. Where do you often keep the cut salad vegetables when not served within 2 hours of 

preparation?  

a) At the kitchen counter (room temperature)  

b) On a shelf above the raw meat in the fridge  

c) On a shelf below the raw meat in the fridge 

d) Other: ----------------------------------------- 
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APPENDIX VI 

QUESTIONNAIRE (ARABIC VERSION) 

 
 القسم الأول: الخصائص الاجتماعية والديموغرافية 

 عمر:ال .1

 18ما دون ال أ( 

 29-18ب( 

 39-30ج( 

 49-40د( 

 59-50 ه(

 وما فوق  60و( 

 جنس:ال .2

 ذكر أ(

 ب( أنثى 

 منطقة الإقامة: .3

 أ( بيروت 

 ب( الجنوب 

 ج( الشمال

 د( جبل لبنان

 ه( البقاع             

 ما هو أعلى مستوى تعليمي حققته؟ .4

 ابتدائية رحلةمأ( 

 ثانوية مرحلة ب( 

 جامعية )بكالوريوس( ج( درجة 

 (دراسات علياد( درجة جامعية )

 مهنية ه( درجة 
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 و( غير متاح 

 ما هو إجمالي الدخل الشهري لأسرتك؟  .5

 ملايين ليرة لبنانية 9أ( أقل من 

 ل.ل.  9,000,000 - 30,000,000ب( 

 ل.ل.  30,000,000 - 60,000,000ج( 

 ل.ل. 60,000,000د( أكثر من 

 مة الغذاء؟كيف تقيم معرفتك بسلا  .6

 أ( ممتاز 

 ب( جيد 

 ج( ضعيف 

 من أين تحصل على معلومات سلامة الغذاء الخاصة بك؟  .7

 الإنترنت /  أ( وسائل التواصل الاجتماعي

 العائلة أو الأصدقاء  ب(

 ج( التلفزيون 

 د( الجامعة

 ه( ليس لدي أي مصدر للمعلومات

 ------------------------------- أخرى: و( 

 

 : أسئلة المعرفة الثاني القسم

 مستهلكين دور حاسم في زيادة / تقليل مخاطر الأمراض المنقولة عن طريق الأغذية؟ لل هل. 1

 أ( نعم 

 لا كب( 

 ج( لا أعرف

 يكبدلتسمم الغذائي أن يؤدي إلى مضاعفات طويلة الأمد مثل السرطان والفشل الكلوي وال ل يمكنهل . 2

 والاضطرابات العصبية وحتى الموت؟ 

 أ( نعم 

 لا كب( 
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 ج( لا أعرف

 ماذا تشمل ملوّثات الطعام؟ .3

 الكيميائية  الملوثاتأ( 

 البيولوجية الملوثاتب( 

 الفيزيائية  الملوثاتج( 

 أعلاهد( كل ما ورد 

 ( لا أعرفه

 ؟تشمل ملوثات الطعام البيولوجية ماذا. 4

 أ( البكتيريا 

 ب( الفيروسات 

 ج( الطفيليات 

 أعلاهد( كل ما ورد 

 ( لا أعرفه

 ؟الفئات السكانية التي تتأثر في الغالب بالأمراض المنقولة بالغذاء هي ما. 5

 سنوات(  5أ( الأطفال )أقل من 

 ب( كبار السن

 ج( الأشخاص الذين يعانون من نقص المناعة 

 المرأة الحامل  د(

 ه( كل ما سبق 

 ( لا أعرفو

 هل يجب فصل الأطعمة النيئة عن المطبوخة؟  .6

 أ( نعم 

 لا كب( 

 ج( لا أعرف

 أن الخضار الورقية قد ارتبطت بتفشي الأمراض المنقولة بالغذاء في جميع أنحاء العالم؟ تقدهل تع. 7

 أ( نعم 

 لا كب( 
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 ج( لا أعرف

 الطازجة؟ الخضار والفواكه ما هي درجة الحرارة المثلى لتخزين  .8

 درجات مئوية )في الثلاجة( 4 أقل من أ(

 درجات مئوية )في الثلاجة( 4 أكثر من ب(

 ج( درجة حرارة الغرفة 

 د( لا أعرف 

حدث بسبب الممارسات السيئة أو تي يمكن أن تأشكال التلوث المتبادل )نقل الكائنات الحية الدقيقة( ال هي ما. 9

 ؟ ظروف التخزين السيئة

 / ألواح التقطيع الطازجة من خلال السكاكين والفواكه الخضارأ( من اللحوم النيئة الملوثة إلى 

 الطازجة الملوثة إلى الطعام المطبوخ جيداًوالفواكه  الخضارب( من 

 ج( من تذويب اللحم إلى سلطة جاهزة موضوعة على رف تحت اللحم في الثلاجة 

 د( كل ما ورد اعلاه

 ه( لا أعرف

 :من شأنه بماء الصنبور النظيف أو المطهرات المنزلية المتاحة الطازجة الخضار والفواكهغسل  .01

 أ( القضاء على مخاطر مسببات الأمراض المنقولة بالغذاء

 الأمراض المنقولة عن طريق الأغذية  ب( تقليل مخاطر

 ج( زيادة مخاطر الإصابة بمسببات الأمراض المنقولة بالغذاء

 لا أعرف د( 

المنقولة بالغذاء من خلال جذورها وأسطحها   الميكروبات إدخالالقدرة على  ر الورقيةالخضلأن  تقدهل تع11. 

 ؟ هاالمقطوعة، مما يجعل الغسيل غير فعال ضد

 أ( نعم 

 لا كب( 

 ج( لا أعرف

  والفواكه خضارال تلويث وسائل أخطر من واحدة هي  الصحي الصرف مياه مثل الملوثة الري مياه أن تعتقد هل. 12

 الطازجة؟ 

 أ( نعم 

 لا كب( 

 ج( لا أعرف
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 من مياه أنهار لبنان غير صالحة للري؟  70% رباما يق ههل تعلم أن .13

 أ( نعم 

 لا كب( 

في عينات مياه الري من جنوب   ،مهمهل تعلم أنه تم اكتشاف بكتيريا مقاومة للكوليستين، وهو مضاد حيوي . 14

 لبنان ووادي البقاع؟

 أ( نعم 

 لا كب( 

، في الخضار التي تم جمعها من  مهمهل تعلم أنه تم اكتشاف بكتيريا مقاومة للكوليستين، وهو مضاد حيوي  .15

 الحقول والأسواق من مناطق مختلفة في جميع أنحاء لبنان؟

 أ( نعم 

 لا كب( 

 ؟ ارتلويث منتجات الفاكهة والخض  يمكنهايلة ومخلفات المبيدات أن المعادن الثق تقدهل تع 16.

 أ( نعم 

 لا كب( 

 ج( لا أعرف

 

 : أسئلة المواقف الثالث القسم

1.  ً  ، ما مدى ثقتك في سلامة الغذاء في لبنان؟ حاليا

 أ( واثق جدا

 ب( واثق 

 / معتدل  ج( محايد

 د( غير واثق

 ه( غير واثق على الإطلاق 

 لطازجة؟ الخضار والفواكه امن أين تفضل شراء  .2

 المتاجر المحلية أ( 

 سوبرماركت ب( ال

 :يرجى الموافقة أو عدم الموافقة على الإفتراضات التالية .3
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  أوافق  لا أوافق 

  

الموجودة في   للميكروباتيمكن  أ(

 أن تسبب   لطازجةالخضار والفواكه ا 

 أمراضًا: 

  
الخضار والفواكه  يعد غسل  ب(

 الطازجة خطوة مهمة: 

  

قد تشكل جودة مياه الغسيل )مياه  ج(

الخضار الصنبور( خطرًا على سلامة 

لطازجة: والفواكه ا  

  

الطازجة الخضار والفواكه  تقشير (د

  التعرض خطر من يقلل أن شأنه من

:المبيدات مثل الكيميائية للملوثات  

  
رائحة لطيفة  و سلطة ذ وعاءيمكن ل ه(

جعلك مريضًا: ي أن  جيد  ومظهر  

  

ة إلى  لطازج الخضار اإضافة  و(

يمكن  في المنزل أطباق اللحوم النيئة

أن يؤدي إلى تقليل مخاطر الإصابة  

بالأمراض المنقولة بالغذاء بدلاً من 

: )على جاهزاً  شراء المنتج النهائي

سبيل المثال، دمج البقدونس في وجبة  

 الكفتة( 

 

 في مصدر مياه الصنبور في منزلك من حيث الجودة والنظافة؟  بالكامل تثقهل . 4

 أ( نعم 

 لا كب( 

للتحقق من   المنتج لطازجة، هل تمانع إذا قاموا بقطعللخضار والفواكه ا محلي عند شراء بطيخ / شمام من متجر .5

 ؟ الجودة

 أ( نعم 

 لا كب( 
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 أسئلة الممارسات الرابع:القسم 

ّ  كم مرة تأكل .1  في الأسبوع؟ لطازجةالخضار والفواكه اأطباق  غالبا

   لطازجةالخضار والفواكه اأ( لا أتناول 

 ( ليس كل أسبوع ب

 ( مرة في الأسبوع ج

 ( أكثر من مرة في الأسبوع د

 ------------------------------------------------------  ( أخرى:ه

 لطازجة الجاهزة للأكل من المتاجر / المطاعم؟ ا الخضار والفواكهمنتجات لحتمالية شرائك إما  .2

 أ( محتمل جداً 

 ح ب( مرجّ 

 / معتدل  ج( محايد

 د( غير محتمل 

 هـ( مستبعد جداً 

ً  هل التسوق، أثناء .3   النيئة؟ واللحوم لطازجةا والفواكه الخضاربين  تفصلما  غالبا

 أ( نعم 

 لا كب( 

ً  أثناء .4   جيداً؟ ومغلفّة معبئّة عالية، جودة  ذو لطازجةا والفواكه الخضارأن  التسوق، هل تتأكد غالبا

 أ( نعم 

 لا كب( 

 لطازجة؟ الخضار والفواكه اتغسل يديك قبل وبعد التعامل مع غالباً ما هل  .5

 أ( نعم 

 لا كب( 

ّ  تخزن كيف .6    والتطهير؟ الغسيل قبل( والخس والسبانخ)البقدونس  للتوّ اشتريتها التي الورقية الخضار غالبا

 م بتخزينها غير مقطعة في درجة حرارة الغرفة وقأأ( 

 درجات مئوية 4م بتخزينها غير مقطعة في الثلاجة عند وقأب( 

 م بتخزينها مقطعة في درجة حرارة الغرفة وقأج( 
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 درجات مئوية 4م بتخزينها مقطعة في الثلاجة عند وقأد( 

ً هل  .7  الطازجة قبل الاستهلاك؟ الخضار والفواكهما تغسل  غالبا

 أ( نعم 

 لا كب( 

ً الطازجة    الخضار والفواكهكيف تغسل  .8  ؟ غالبا

 فرك تحت ماء الصنبور البارد الجاري الأ( 

 نقع في ماء عاديالب( 

 البارد فرك تحت ماء الصنبورمع ال ج( النقع في محلول الخل والماء ثم الغسل

 البارد فرك تحت ماء الصنبورمع ال ملح ثم الغسلوالحلول الماء د( النقع في م

 البارد  فرك تحت ماء الصنبورمع ال ه( النقع في محلول ماء الكلور ثم الغسل

 البارد فرك تحت ماء الصنبورمع ال صودا ثم الغسلبيكاربونات ال و( النقع في محلول

 البارد  فرك تحت ماء الصنبور مع الغسل الز( النقع في محلول تجاري ثم 

 الطازجة  الخضار والفواكه ح( أنا لا أغسل 

 ------------------------------------------------------  ط( أخرى:

الطازجة، هل غالبًا ما تلتزم بالحد المقبول المحدد في ملصق   الخضار والفواكهلتعقيم   الكلور ستخدام محلولإعند  .9

 المنتج؟

 أ( نعم 

 لا كب( 

 كلورج( لا أستخدم محلول ال

 الطازجة؟   الخضار والفواكهفي غسل  كم من الوقت تقضيه عادةً  .10

 أ( أقل من دقيقة واحدة

 دقيقة  2-1 ب(

 دقيقة  2 أكثر من ج(

 نبور في المنزل؟ هل تتحقق غالبًا من جودة مياه الص .11

 أ( نعم 

 لا كب( 

12.  ً  ؟ تخزينقبل ال بعد الغسل الطازجة الخضار والفواكهتجفف بعناية ما  هل غالبا
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 أ( نعم  

 لا كب( 

 الطازجة؟  الخضار والفواكهأين في وحدة التبريد غالبًا ما تخزن  .13

 جوارير الثلاجة أ( 

 الرفوف السفلى ب( 

 أبواب الثلاجةج( 

 ------------------------------------------------------  ( أخرى:د

ساعات(، ماذا تفعل غالباً بالخضار والفواكه الطازجة   4خلال فترة انقطاع طويلة للتيار الكهربائي )أكثر من . 14

 المخزنة في الثلاجة؟ 

 تخلص من المنتجات المقطعة أالمقطعة و رحتفظ بالمنتجات الطازجة غيأأ( 

 تخلص من المنتجات الغير مقطعةأبالمنتجات الطازجة المقطعة وحتفظ  أب( 

 هم كلاحتفظ بأج( 

 كلاهم من أتخلص( د

ً  تتعامل كيف. 15  الخضار والفواكه الطازجة المخزنة في الثلاجة؟  على الموجود  العفن مع غالبا

 الطرية القشرة ذات المنتجات من وأتخلص السميكة القشرة ذات بالمنتجات أحتفظ( أ

 السميكة القشرة ذات المنتجات من وأتخلص الطرية القشرة ذات بالمنتجات  أحتفظ( ب

 هم كلاحتفظ بأج( 

 كلاهم من أتخلص( د

16.  ً ما تنظّف جميع الأسطح والمعدات بالماء الساخن والصابون، بما في ذلك ألواح التقطيع والسكاكين،   هل غالبا

   لطازجة؟الخضار والفواكه اتحضيرقبل وبعد 

 أ( نعم 

 لا كب( 

 قطعتقطيع، ومن المفترض أن تاللقد انتهيت للتو من قطع لحم الدجاج / اللحم البقري النيء على لوح  سيناريو: .17

ً  . كيف تتصرفخضار الورقيةبعض ال  في مثل هذه الحالة؟  غالبا

 للخضار الورقية  أ( أستخدم نفس لوح التقطيع والسكين

   للخضار الورقيةخاص ب( أستخدم لوح تقطيع وسكين 

 ------------------------------------------------------  ج( أخرى:

 ا عن وجود شقوق؟هل تقوم بشكل دوري بفحص حالة لوح التقطيع بحثً  .18
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 أ( نعم 

 لا كب( 

ً أين تحتفظ . 19  التحضير؟  وقت  نخلال ساعتين م إستهلاكهالم يتم  التي بالخضروات المقطعة الجاهزة غالبا

 المطبخ )درجة حرارة الغرفة(  )سطح( منضدة علىأ( 

 في الثلاجة  يءب( على رف أعلى اللحم الن
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