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ABSTRACT 

Food allergy is one of the most life-threatening diseases that is recognized by the 
World Health Organization. Generally, however, issues on food allergy are ignored 
and not discussed comprehensively, unlike other chronic conditions such as 
cardiovascular disease, cancer and etc. Food allergy reaction occurs when someone 
consumes a food allergen and the allergic reaction occurs in the body, possibly 
leading to death. Food allergy affects all ages, although children are most at risk. 
With the increase in working parents, nurseries have become popular avenues where 
children to receive care and education. Nevertheless, are nurseries a safe enough 
place for their children?. An online survey was conducted to investigate the 
interrelationship between food allergy knowledge, health beliefs and food safety 
behaviour among 250 nursery employees in the government sector. This study used 
Partial Least Square-Structural Equation Modelling (PLS-SEM) and developed the 
Food Allergy Beliefs Model. Results revealed that, food allergy knowledge has no 
direct influence on food safety behaviour because the cue to action mediates the 
relationship between the two. In addition, food allergy knowledge is influenced by 
perceived severity, perceived susceptibility, perceived benefit, perceived barriers, 
cue to action and self-efficacy. This study has also been integrating the knowledge 
about food allergies and interventions to improve knowledge of food allergies 
not addressed simultaneously previously. It enhances the body of knowledge and 
reveals that respondents are amenable to receiving brochures as the most preferred 
intervention (34%) to increase their knowledge on food allergy. This is followed by 
training related to food allergy (27%), and posters (14%). Only a minority of the 
respondents were inclined to receive a food allergy management plan (7%). 
Therefore, this study provides important information in managing food allergy 
sufferers and in preventing allergic reactions in nurseries, it involved relevant parties 
such as nursery employees, parents, the Department of Community Development and 
the Ministry of Health.  

 

Keywords: Food Allergy, Health Beliefs, Food Safety Behaviour, Nursery 

Employees, Children.  
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ABSTRAK 

Alahan makanan merupakan salah satu daripada penyakit yang telah dikenal pasti 
oleh Pertubuhan Kesihatan Sedunia yang boleh mengancam nyawa individu jika 
tidak di jaga dengan baik. Secara amnya, alahan makanan merupakan penyakit yang 
terpencil dan jarang dibincangkan secara meluas, tidak seperti penyakit kronik yang 
lain contohnya penyakit jantung, kanser malah banyak lagi. Tindak balas alahan 
pada makanan terjadi apabila seseorang memakan makanan yang mereka alah 
sehingga mencetuskan reaksi alergi pada tubuh seseorang dan boleh membawa 
maut. Alahan makanan terjadi di setiap peringkat umur namun kanak-kanak 
selalunya mendominasi populasi ini. Disebabkan ibu bapa bekerja, jadi taska dan 
tadika akan menjadi tempat untuk anak mereka mendapatkan pendidikan dan 
penjagaan. Namun, adakah taska dan tadika tersebut mampu memberi penjagaan 
yang rapi untuk anak-anak mereka. Oleh itu kaji selidik atas talian ini dijalankan 
untuk menyiasat pengetahuan responden tentang alahan makanan, kepercayaan 
kesihatan dan tingkah laku keselamatan makanan di kalangan 250 pekerja nurseri 
yang bekerja dengan sektor kerajaan. Dapatan kajian dianalisa menggunakan 
Partial Least Square -The Structural Equation Model (PLS-SEM) dalam usaha 
untuk membina sebuah model baharu iaitu Model Kepercayaan Alahan Makanan. 
Dapatan kajian membuktikan bahawa pengetahuan berkenaan alahan makanan tidak 
mempengaruhi tingkahlaku keselamatan makanan kerana wujudnya kesan 
pengantaraan iaitu petunjuk kepada tindakan. Selain itu, kajian ini berjaya 
membuktikan yang pengetahuan berkenaan alahan makanan mempengaruhi 
konstruk kepercayaan kesihatan iaitu tanggapan terhadap penyakit mudah 
berjangkit, tanggapan keseriusan penyakit, tanggapan tentang manfaat, tanggapan 
tentang halangan, kepercayaan tentang perlaksanaan kerja dengan baik dan petunjuk 
kepada tindakan. Kajian ini juga telah mengintergrasikan antara pengetahuan 
tentang alahan makanan dan intervensi untuk meningkatkan pengetahuan alahan 
makanan yang belum dikaji secara serentak sebelum ini. Responden memilih 
medium brosur sebagai salah satu intervensi yang membantu untuk meningkatkan 
tahap pengetahuan mereka (34%) dan diikuti dengan latihan tentang alahan 
makanan (27%), serta poster (14%). Hanya segelintir responden memilih plan 
pengurusan alahan makanan (7%). Oleh itu, kajian ini memberikan maklumat 
penting untuk mengurus penghidap alahan makanan dan mencegah berlakunya 
reaksi alahan di nurseri yang melibatkan pihak yang relevan seperti pekerja nurseri, 
ibubapa, Jabatan Kemajuan Masyarakat dan Kementerian Kesihatan.  

 

Kata kunci: Alahan Makanan, Kepercayaan Kesihatan, Tingkahlaku Keselamatan 

Makanan, Pekerja Nurseri dan Kanak-Kanak. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1  Introduction 

This chapter outlines the background of the study pertaining to food allergy along 

with the problem statement, research questions and research objectives. It also 

discusses gaps in the literature and the significance and contributions of the study. 

 

1.2  Background of the Study 

Healthy foods provide nutrients to the body, some of which can be harmful to food 

allergy sufferers, even a small amount causing a severe reaction. Individuals with the 

most serious food allergy may experience an anaphylactic reaction that may cause a 

drop in blood pressure, loss of consciousness and worse, death (Pawankar, Canonica, 

Holgate & Lockey, 2011). Food allergy can be defined as an adverse reaction of the 

immune system towards certain foods such as peanuts, cow‘s milk, egg white, soy, 

fish, shellfish, crab and shrimp (Sasaki et al., 2018). Burks et al. (2012) identified  

more than 170 potentially allergenic foods, although allergic reactions have been 

found to differ from one country to another (Pawankar et al., 2011).  
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In Asia-Pacific countries, shellfish allergy is considered to be the foremost cause of 

anaphylactic shock. As a result, it is ranked highest in the world for triggered life-

threatening reactions (Lee, Gerez, Shek & Lee, 2012). All these food allergens may 

result in a broad range of symptoms including swelling of the lips, tongue and throat, 

difficulty breathing, hives, abdominal cramps, vomiting and diarrhoea (Pawankar et 

al., 2011. p.47-48).  

 

Despite the food safety concern for all consumers, individuals who have food 

allergies face higher risks. As mentioned before, the food allergic reaction may 

experience the symptoms that make the parents with food allergy sufferers must be 

very careful in choosing their meals as they rely on the food handlers to provide them 

with accurate information about ingredients. This information is essential to help 

them to make an informed decision about what to order in food service 

establishments, including food serve at the nursery.   

 

Children and teenagers with food allergies have limited choices of food in preschool, 

school or boarding school, college and university (Kim,Yoon, Kwon & Han 2012), 

and most of the food allergy cases occur in schools (Kim et al., 2012; Robinson & 

Ficca, 2012) and childcare facilities (Behrmann, 2010), because children spend much 

of their time there (Urrutia-Pereira et al., 2018). Hence, the risk of exposure to food 

allergens in school and nurseries is high. Recently, Venkataraman et al. (2018), 

discovered that there is a prevalence of food allergy among children, the most 

common food allergens being peanuts, tree nuts, cow‘s milk, wheat, shellfish and 
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certain fruits, for instance kiwi fruit. Therefore, it is crucial for food allergy sufferers 

and their parents to ensure that safe food and social support are provided, especially 

in nurseries. The challenges to this susceptible population in ensuring safe food and a 

safe environment are made worse by the lack of awareness and knowledge among 

the public (Feng & Kim, 2018). 

 

In the context of Malaysia, the Malaysian Society of Allergy and Immunology 

(MSAI, 2007) reported that one out of three people are allergic to certain foods, and 

this population will keep on increasing up to 50% by 2020. Hence, food allergy 

sufferers or families with allergic children will actively seek information about the 

food that they consume daily. Unlike other diseases, food allergy cannot be cured, so 

avoiding eating food that may trigger an allergic reaction is the only way to prevent it 

(Blom et al., 2013; Bahnson et al., 2017).  

 

The absence of awareness and knowledge on how to handle this susceptible 

population (Urrutia-Pereira et al., 2018) will increase the occurrence of food allergy 

reaction in the food service industry (Walker, Gowland & Points, 2018). This leads 

to more anxiety, stress and poor quality of life for food allergy sufferers and their 

families (Feng & Kim, 2018;  Odhav, Lanser & Rabinovitch, 2018). The young rely 

on their parents for managing their food allergen avoidance (Herbert, Mehta & 

Sharma, 2016), and as a consequence the parents live with fear (Broome, Lutz, & 

Cook, 2015) and a lower quality life (Herbert et al., 2016) that may reduce their 

productivity at work because they need to take leave in order to take care of their 
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children. Nowadays, the nursery is a popular place where the parents send their 

children while working. The nurseries employees play important roles to provide 

early education to the children. In addition, nursery employees also prepare a meal 

for the children. According to Kaneko et al. (2019), it is crucial to have food allergy 

management in the nursery because of the accidental consumption of the culprit‘s 

food or food allergens such as eggs, seafood, wheat, soy, milk, and nuts.  The authors 

further added that the children should avoid those culprits food. A tiny amount of the 

food proteins' exposure will provoke the allergic reaction and may lead to a fatal 

(Kaneko et al., 2019).  

 

The parents rely on nursery employees not only teach their children but at the same 

time to feed their children safely. Kaneko et al. (2019) discovered that, the increasing 

number of children population with food allergy in children aged 0-5 years old. 

However, special attention is required when their children affected with the food 

allergy. Hanh (2014) emphasized those parents with food allergy sufferers searching 

for more information about the food allergy. The reason for searching for 

information pertaining to the food allergy is they need to protect their children from 

the risk of exposure to the food allergen that may lead to the food allergy reactions 

(Hanh, 2014). The parents with the food allergy sufferers will do everything to take 

care of their children but the problem will arise when they send their children to the 

nursery hoping that their children are safe. As reported by Behrmann, (2010) there is 

lack of proper policies to manage this susceptible population. Shek and Lee (2006) 

highlighted that, there is a need to protect the food allergy sufferers in Asia. 

Therefore, knowledge and understanding form the public is needed. 
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Unfortunately, according to Gupta et al. (2009), there is a lack of knowledge about 

food allergy in the community. In particular, as aforementioned the severity of the 

food allergy as well as the high risk of it, therefore, it is important to highlight the 

need for knowledge, health beliefs and food safety behaviour among nursery 

employees towards food allergy issues. If inadequate knowledge and understanding 

are discovered, intervention can be implemented accordingly. In addition, what they 

beliefs in relations to food safety behaviour among nursery employees also need 

further investigation since the existent of gap in terms of food allergy context, 

sample and theory/model testing.  Taken all these into consideration, therefore the 

food establishment specifically in the nurseries context warrants further 

investigation.  

 

Given the severity of food allergy and the threat to this vulnerable population, it is 

imperative to elucidate the theory to underpin this study, and the Food Safety Belief 

Model (FSBM) developed by Cho, Hertzman, Erdem and Garriott (2010) is used. 

According to Schafer, Schafer, Bultena and Hoiberg (1993), food safety behaviour 

comprises perceived threat, self-efficacy and socio-demographic attributes. It can be 

defined as food activities carried out to ensure the food is wholesome and safe to be 

consumed (Cho et al., 2010). An explanation of the FSBM is presented in Chapter 2.   

 

Besides exploring knowledge of food allergy, this study assesses the mediating effect 

of the health belief constructs. According to Orji, Vassileva and Mandryk (2012 p. 

3), health belief ―postulates that an individual‘s likelihood of engaging in a health 
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related behaviour is determined by his/her perception of the following six constructs 

namely perceived susceptibility (perceived risk for contracting the health condition 

of concern); perceived severity (perception of the consequence of contracting the 

health condition of concern); perceived benefit (perception of the good things that 

could happen from undertaking specific behaviors); perceived barrier (perception of 

the difficulties and cost of performing behaviors); cue to action (exposure to factors 

that prompt action); and self- efficacy (confidence in one‘s ability to perform the new 

health behavior)‖.  

 

The mediation effect of health beliefs in the relationship between knowledge and 

food safety behaviour specifically in the food allergy context has been given little 

attention. However, Jones et al. (2015) consider that there is uncertain mediation in 

the relationships among these six health belief constructs. Specifically, the FSBM 

was tested in the context of preventing foodborne illness, but the results from 

previous studies are inconsistent. The present research therefore aims to adapt and 

adopt the model to explore the relationship among knowledge, health beliefs and 

food safety behaviour in preventing food allergy reactions.  

 

1.3  Problem Statement 

Food allergy has been recognized as a major health problems in the world (Lack, 

2012). The seriousness of the problem highlights the importance of the involvement 

of the public. 30-40% of the population worldwide is affected by allergy and it 

contributes to the global health burden (Pawankar et al,, 2011. p.47-48). According 
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to Pawankar et al., (2011) it is estimated that about 11-26 million Europeans are 

affected with allergies including food allergy. Food allergy happens because the 

body mistakenly translates food which is nutritious to the average person as harmful 

to the sufferer‘s body (DunnGalvin et al., 2018). The findings from a study 

conducted by Abdurrahman et al. (2013) demonstrated that parents who have 

experienced a first food allergic reaction in a child tend to avoid travel or eating out 

as an activity, and spend less time working or have even resigned from their jobs.  

 

In addition, these abrupt changes in the lifestyle of parents of food allergy sufferers 

often switch their children from daycare or school and move to another residential 

area. In extreme cases, the parents do not send their children to any school but prefer 

a home-based education in order to make sure that their children are safe 

(Abdurrahman et al., 2013).  Studies regarding food allergy are still in their infancy 

worldwide (Prescott et al., 2013), including in Malaysia. If this phenomenon is not 

well thought out, the problem will continue to rise. It will contribute to the high cost 

of medication,  and reduced quality of life (Odhav et al., 2018, Herbert et al., 2016), 

and increased anxiety among the sufferers and their parents (Abdurrahman et al., 

2013).  

 

Moreover, factors such as lack of awareness and knowledge of food allergies among 

restaurant managers were found to be a major challenge in providing allergen-free 

food while dining out (Abbot, Byrd-Bredbenner & Grasso, 2007). Allergy sufferers‘ 

lives will be jeopardized by the hidden ingredients and the result can be from severe 
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to fatal (Hsu & Li, 2012).  Most of the studies were conducted to assess food allergy 

knowledge among restaurant staff (Choi & Rajagopal, 2013), physicians, parents and 

the general public (Gupta et al., 2009, 2010). Perceptions and beliefs about food 

safety among the directors and staff in childcare centres were examined by Riggins 

(2006), and awareness of food allergy among paediatricians by Al-herz et al. (2017). 

This indicates a gap in the studies that needs to be addressed. 

 

Specifically, in Malaysia, perception of food allergy was assessed among medical 

students (Redhwan et al., 2011) and the level of food allergy knowledge and  

practices among Malay society in Negeri Sembilan by Saat, Kamaralzaman, Abu and 

Yusof (2010). Such studies have established that knowledge, awareness, belief and 

attitudes to food allergy in the food industry are vital in serving food to allergy 

sufferer. However, it has been explicitly posited that there is still insufficient 

information on food allergy knowledge, health belief and food safety behaviour, 

specifically when handling and serving food for Malaysian allergy sufferers. Unlike 

many other diseases, ―allergy does not enjoy the same level of public and 

governmental attention as chronic diseases like cancer or cardiovascular diseases and 

it is certainly the most pervasive disorder globally‖ (Pawankar et al., 2011. p.7). 

 

The majority of research on food safety behaviour focuses on prevention of 

foodborne illness rather than food allergy. For instance, Mullan, Allom, Fayn and 

Johnston, (2014) examined the prevention of foodborne illness among 

undergraduates, and food safety behaviour among student chefs, using the Extended 
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Theory of Planned Behaviour Aronson, (2006); Bolte (2013) used the Health Belief 

Model to test the beliefs and perceptions of proper hand hygiene to diminish 

foodborne illness among university foodservice staff. Cho et al. (2010) examined the 

changing behaviour towards food safety among restaurant staff, using the FSBM. 

However, for the purpose of this research, the FSBM will be adopted, adapted and 

modified specifically in the food allergy context. The justification for this model will 

be deliberated in Chapter 2.  

 

Precisely, this study aims to identify the relationship between food allergy 

knowledge and food safety behaviour as well as the six health beliefs (perceived 

severity, perceived susceptibility, perceived benefit, perceived barrier, cue to action 

and self-efficacy). It investigates whether or not these health belief constructs 

mediate the relationship between food allergy knowledge and food safety behaviour. 

As cue to action has not previously been systematically investigated (Carpenter, 

2010), this study tests this constructs further. Factors such as education, media, 

information and experience will also be assessed and conceptualized as cue to action.  

 

Besides, all the factors aforementioned food allergy knowledge is vital for nursery 

employees, because of the vulnerability of very young children (Kanebo et al., 2019), 

a study such as this, is especially relevant in the context of food allergy. The nursery 

employees understand how to serve safe food to allergy sufferers, thus, the incidents 

of allergy will decrease. Even if parents inform the employees of food allergens, the 

information may not be understood due to insufficient knowledge (Greiwe, Newton, 
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Pazheri & Schroer, 2014) and employees will continue to give food allergy sufferers 

food to which they are allergic, thinking it is unimportant. For this reason, it is 

essential to gauge the food allergy knowledge among the employees. Even though 

food allergy prevention is part of food safety programmes, the extent of knowledge 

about food allergy is still insufficiently studied (Greiwe et al., 2014).  

 

Food allergy among children is increasing (Venkataraman et al., 2018) at a time 

when more working mothers are sending their children to nursery, but if the nursery 

employees have a low perception of the severity of allergic reactions, they are 

unlikely to practise safe food handling. This lack of knowledge and belief means that 

food allergy sufferers will daily face higher risks in the nursery. Conversely, if the 

nursery employees have basic knowledge or personal experience of food allergy and 

really understood the condition of food allergy sufferers, they will provide a safe 

food environment, reducing the incidence of allergic reaction. Such knowledge will 

benefit the nursery operator and give confidence to parents of food allergy sufferers 

that the message about their children‘s food restrictions will be understood.  

 

Despite the prevalence of food allergy worldwide, there is still limited data about its 

incidence, especially in nurseries (Yanagida, Katsunuma, Ebisawa & Yoshizawa, 

2019).  Yanagida et al. (2019) have recorded 45,807 children affected by food 

allergy and 3,499 children (7.6%) who had already experienced unintentional 

consumption of food allergens within the year. Another 45 children experienced 

severe reactions due to the unreliability of persons working with this susceptible 
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population. There is little data on the incidence of food allergy reactions in nurseries, 

particularly in Malaysia. In addition, the prevalence of 0-1 years old children has 

increased from 5.3% to 7.0% where as in children aged 2-5 years even higher from 

2.0% to 4.7% out of the total population 23,969 of children at nursery in Kawasaki 

city, Japan, in 2016 (Kaneko et al., 2019). However, according to Saat et al. (2010), 

44% children from 200 respondents were reported to have a food allergy, and there is 

a strong possibility that this susceptible population will receive early education and 

be exposed to food allergens at nursery.  

 

In the United States, laws to protect food allergy sufferers already exist, under the 

Rehabilitation Act of 1973, Section 504, and Individuals with Disabilities Education 

Act. The latter defines students with disabilities as individuals whose daily activity is 

limited by mental or physical weakness including those whose allergic reactions limit 

their attendance at school. This is because, once the allergic reaction has happend, 

they need time to recover. In addition, food manufacturers are required to declare 

food allergens as part of risk communication, through precautionary labelling 

(Voordouw et al., 2012;  Bousquet, Bjorkstcn, Cafm & Huggett, 1998).  

 

The existence of laws on labelling pertaining to food allergy available for the public 

stresses the importance of protecting this vulnerable population. In some countries 

like the United States and Japan, it is mandatory to provide food allergen labelling 

for ingredients (Soon, 2018), indicating the importance of investigating this further in 

the wider food allergy context. Despite regulations, the public still lacks knowledge 
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and awareness of the threats and benefits of providing safe food to allergy sufferers 

(Greiwe et al., 2014) including in Malaysia (Saat et al., 2010), hence defeating the 

purpose of legislation. Thus, it is pointless to have a law of which the public is not 

aware and fails to act in accordance with regulations that have been extensively 

prepared. 

 

Besides that, there has been little application of the FSBM within the context of food 

safety, and there is still a lack of research on safe food handling within the context of 

food allergy in Malaysia. Most of the studies in the food safety context measure only 

a few constructs; for instance Gupta et al. (2009) focused on food allergy knowledge; 

Sharma (2011) measured food allergy knowledge and awareness; Iranagh, Rahman 

and Motalebi (2016) and Bolte (2013) focused on only five of the FSBM constructs, 

namely self-efficacy and perceived severity, susceptibility, benefit, and barriers, 

omitting cue to action. This study therefore employs all the constructs of FSBM 

including knowledge, health beliefs and food safety behaviour. 

 

The investigation about food allergy knowledge and health beliefs is limited 

therefore, results from other related studies is referred. Parents with food allergy 

sufferers will actively seek information via media social and more protective of their 

children (Hahn, 2014). Thus, this indicates that, knowledge influence behaviour and 

mediates by cue to action that is gathers information via Internet. As stated by 

Sharma and Romas (2008), people change will likely change their behaviour based 

on knowledge.  
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Hahn (2014) highlighted the greater the knowledge among the parents with food 

allergy sufferers, the greater their perceived severity. However, in different context 

of study, Cho et al. (2010) demonstrate that food safety knowledge significantly 

influenced on perceived severity and susceptibility among restaurant staff regarding 

prevention of foodborne illness. Perceived barriers also influenced by food safety 

knowledge except self efficacy and cue to action. (Cho et al., 2010). As mentioned 

before, there is a gap in sample of the study; therefore nursery employees were opted 

as sample for this study.  

 

This study aims to use nursery employees because children in the nursery are crucial 

to being protected since children are highly prone to be allergic to food (Branum & 

Lukacs, 2008). In addition, these children are relied more on the nursery employees 

to prepare safe food for them to consume. For this reason, this study aims to assess 

the relationship between food allergy knowledge and food safety behaviour as well 

as to investigate whether the health beliefs mediates the relationship between food 

allergy knowledge and food safety behaviour. This is due to the fact that, result from 

previous study is inconsistent and under investigation  (Orji et al., 2012). In addition, 

according to Orji et al. (2012) emphasized that there are some mediation relationship 

among the constructs. Thus, further investigation is needed to assess the relationship 

between the constructs including the mediation relationship among the constructs 

(Jones et al., 2015). 
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1.4  Research Questions 

This study proposes to assess the food allergy knowledge and health beliefs among 

nursery employees by answering these questions: 

i. Does food allergy knowledge have an influence on food safety behaviour 

among nursery employees? 

ii. Does food allergy knowledge have an influence on health beliefs (perceived 

susceptibility, perceived severity, perceived benefit, perceived barrier, cue to 

action and self efficacy)? 

iii. Do these health beliefs mediate the relationship between food allergy 

knowledge and food safety behaviour? 

iv. Can a model explain the relationship between food allergy knowledge and 

health beliefs for food safety behaviour? 

 

 

1.5  Research Objectives 

The formulation of the research objectives is based on the review of literature in the 

related food safety field, as follows: 

i. To identify the influence of food allergy knowledge on food safety behaviour 

among nursery employees. 

ii. To assess the influence of food allergy knowledge on health beliefs 

(perceived severity, perceived susceptibility, perceived benefit, perceived 

barrier, cue to action and self-efficacy) among nursery employees. 
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iii. To investigate the mediation effect of these health beliefs on the relationship 

between knowledge and food safety behaviour. 

iv. To develop a food allergy belief model for this study. 

 

 

1.6  Scope of the study 

This study focuses on nursery employees working in the public sector, because they 

are the first people to face food allergy reaction if sufferers wrongly consume food 

allergens at their centres. The public sector‘s nurseries are the nurseries that operated 

under the Early Childhood Education Program organized by the Ministry of 

Education Malaysia (MOE). Thus, gauging their food allergy knowledge is important 

at this stage. The scope of the study also includes investigating the relationship of the 

food allergy knowledge and health beliefs on food safety behaviour, and the 

mediation effect of health beliefs on the relationship between food allergy knowledge 

and food safety behaviour among nursery employees.  

 

1.7  Significance of the Study 

This study contributes to the theory and practice of understanding the relationship 

between food allergy knowledge and food safety behaviour and assessing the 

mediating effect of health beliefs on this relationship. It is significant for several 

reasons. First, from the theoretical viewpoint, it is the first to employ the FSBM 

developed by Cho et al. (2010) across the culture that is for Malaysians. Initially, this 

model is used to determine food safety behaviour in preventing foodborne illnesses. 
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However, this study tested in a different context that is in the food allergy context. In 

addition, this study also discovered how nursery employees perceive food allergy as 

well as intends to uncover about the food safety behaviour of nursery employees in 

managing food allergy sufferers. By employing this model in the food allergy context 

and to assess the mediating relationship of health beliefs between food allergy 

knowledge and food safety behaviour will enhance the body of knowledge because 

the application of this model is relatively new to understand about the food safety 

behaviour among nursery employees from a different point of view. Model 

developed from this study can be tested by other researchers with a different culture 

and working environment. 

 

Second, due to insufficient information from previous studies pertaining to the 

application of FSBM in the context of food allergy, this study intends to explore 

further. Perhaps by revealing the way nursery employees manage food allergy 

sufferers, it will become a platform for other researchers to explore further in this 

area and possibly, will improve food allergy knowledge and food safety behaviour 

among nursery employees. From the parents‘ perspective, if the nursery employees 

understand the condition of their children and provide safe food and environment to 

them, it will alleviate their stress level and they will feel more confident in sending 

their children under the supervision of nursery employees.  
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Third, the current study explores food allergy knowledge among nursery employees 

specifically in Malaysia. Food allergy knowledge is measured through general 

knowledge of food allergy, disease, food allergens, symptoms and preparation of 

food. Most of the studies have been carried out in Western countries (Sicherer & 

Sampson, 2017)  but there is a lack of research related to food allergy at the nursery 

(Yanagida et al., 2019) in Malaysia.  

 

Fourth, this study enhances the body of knowledge in the food allergy context. It 

identified which part of food allergy knowledge that needs to be focused on the 

nursery employees. Prevention normally starts with the knowledge and awareness of 

the severity of diseases. The burden and medical cost of food allergy treatment will 

be reduced if the nursery employee understands and practices allergen-free 

procedures to prepare food and provide a safe environment for the food allergy 

sufferer (Yanagida et al., 2019; Scurlock & Jones, 2018).   

 

Lastly, this study provides valuable information about the mediation of health beliefs 

in the relationship between food allergy knowledge and food safety behaviour. It 

identifies the obstacles faced by nursery employees in providing safe food, enabling 

preventive measures to be developed to overcome the problem. Furthermore, because 

of the lack of food allergy knowledge and understanding about the threats pertaining 

to food allergies, some people are just unaware of the severity of allergic reactions. 

This study can be a foundation for other researchers to explore in further detail food 

allergy. From the academic perspective, this study will provide important 
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information in managing food allergy sufferers. The development of the model will 

assist other researchers to further explore this particular area.    

 

1.8 Operational Definitions 

Below are definitions of the terms used in this study: 

1.8.1 Anaphylactic Shock  

A reaction that may include a drop in blood pressure, loss of consciousness and death 

(Abdurrahman et al., 2013; Ebisawa, Ito & Fujisawa, 2017). In this study, the term 

anaphylactic shock refers to severe or life threatening allergic reactions which 

happen quickly after exposure to or consumption of food allergens. According to 

Teufel et al. (2007) and Ebisawa et al. (2017), anaphylactic shocks affects several 

parts of the body : 

 Skin, such as swelling lips, itchy and redness of the skin. 

 Respiratory system, for example, difficulty in breathing caused by nasal 

congestion, sneezing, wheezing, coughing, rapid swelling of throat tissue and 

tongue and shortness of breath. 

 Cardiovascular system, for instance, chest pain, weakness and the heart 

beating too fast. 

 Gastrointestinal system, for example, nausea, vomiting, cramps and bloating.  

 Other symptoms including headaches and unclear vision.  
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1.8.2 Food safety behaviour 

Food safety behaviour is a term related to food activities carried out to ensure the 

food is wholesome and safe to be consumed (Cho et al., 2010). 

 

1.8.3 Health belief 

An individual‘s perception of the risks of contracting a health condition, of the 

severity of the condition (perceived susceptibility and perceived severity), as well as 

the perceived benefits and barriers to taking action to reduce the risk (Gautam. 2012; 

Janz, Champion, & Strecher, 2002).   

 

1.8.4 Food allergen   

Food that is recognized as triggering an allergic reaction (Kim et al., 2012). In this 

study, common food allergens are belacan or shrimp paste; seafood including crabs, 

cockles, prawns, squid; several types of fish, for example, mackerel and tuna; 

peanuts, tree nuts, milk, sesame seed, gluten and some fruits. 

 

1.8.5 Food handler  

The person directly involved in preparing and serving food (Cuprasitrut & 

Srisorrachatr, 2011), including in the flow of food from farm to table and every step 

of serving food. To simplify, the steps start with purchasing the food, through 
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receiving, storing, thawing, preparing, cooking, holding, reheating and serving it. At 

each step, the food must be handled correctly if it is to be allergen free. 

 

1.8.6 Knowledge 

Knowledge is the information that individuals gain through experience, education, 

observation, etc.  It is also acknowledged as beliefs (Serradell-Lopez, Lara, Castillo 

& González, 2010). This study focuses on gathering knowledge among nursery 

employees, specifically about food allergy, food allergens, symptoms and reactions, 

preparing allergen-free food and ensuring an allergen-free environment. 

 

1.8.7 Perceived severity 

Perceived severity is one of the FSBM constructs and is widely used to test 

relationships in many studies. Perceived severity is what an individual might think 

about the seriousness of a disease or illness (Rosenstock, Strecher & Becker, 1988). 

It includes fatality, pain and disability associated with a low quality of life. This 

study focuses on how nursery employees perceive the severity of food allergy 

reactions.  

 

1.8.8 Perceived benefits 

Perceived benefit refers to an individual‘s perception and beliefs that, based on their 

action, will lessen the risk of certain illnesses or diseases (Rosenstock et al., 1988). 

This study focuses on whether nursery employees are able to concentrate on 
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providing allergen-free food and environments to food allergy sufferers that will 

reduce the occurrence of the reactions.  

 

1.8.9 Perceived barriers 

A perceived barrier refers to an individual being reluctant to do something 

(Rosenstock et al., 1988). Barriers include cost, time, lack of knowledge, lack of 

utensils and ingredients, and other difficulties. In this study, it is perceived be an 

obstacle to providing allergen-free food and a safe environment to the food allergy 

sufferer. 

 

1.8.10 Perceived susceptibility 

Perceived susceptibility refers to an individual‘s own perception of the likelihood of 

experiencing a condition that would harmfully affect one‘s health (Rosenstock et al., 

1988). Different people have different perceptions of their vulnerability towards 

certain diseases. Individuals with perceived susceptibility feel a real danger that they 

will experience an opposing condition or contract a given disease. 

 

1.8.11 Cue to action 

Cue to action is also known as motivation. It refers to the readiness of an individual 

to take action to protect himself/herself or protect others (Rosenstock et al., 1988). In 

order for individuals to change their lifestyle or habit, they must understand the 

illness that they are dealing with, or how other people deal with it. This study focuses 
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on the experience of personal illness, the illness of family members and friends, 

learned through lectures, exposure through media such as the Internet (Hanh, 2014), 

television, radio, newspapers, magazines, labelling, flyers, brochures, etc. (Meillier, 

Lund & Kok, 1997).  

 

1.8.12 Self-efficacy 

Self-efficacy refers to the belief and ability of an individual to perform or execute the 

behaviour (Rosenstock et al., 1988). In the context of this study, it focuses on the 

nursery employee‘s ability, belief and motivation to provide allergen-free food to the 

sufferer. 

 

1.8.13 Intervention 

―Intervention (n.d) can be defined as an occasion on which a person with an 

addiction or other behavioural problem is confronted by a group of friends or family 

members in an attempt to persuade them to address the issue‖.  In this study, 

intervention refers educational tools such as brochures, posters, training and food 

allergy management plans. 

 

1.8.14 Nursery employees  

Nursery employees are the persons working in day-care, in this study including 

supervisors, teachers, teaching assistants, food handlers and other persons in contact 

with children in the nursery.  
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1.9  Outline of the Thesis Chapters 

This thesis consists of five chapters, organized as follows:  

Chapter 1 introduces the study and explains the background of food allergy 

worldwide and specifically in Malaysia. The research objectives, research questions 

and hypotheses are developed for further investigation and the significance of 

conducting the study is justified.  Chapter 2 begins with an overview of food allergy 

and its prevalence. The development of the Food Allergy Belief Model (FABM) is 

explained in detail.  

 

Chapter 3 discusses the research method and methodology of the study, addressing 

different research philosophies and the selection of the sample and sampling frame, 

and the data collection and analysis procedures. The choice of the items selected is 

justified, and the data analysis and software used are introduced.  

 

Chapter 4 explains the empirical study that begins with the demographic profile of 

respondents. The data is analysed using the Statistical Software Package for Social 

Sciences (SPSS) version 22 and SmartPLS software version 3.0. The application of 

step by step procedures for conducting the data analysis is explained in detail.  

 

Chapter 5 discusses the results of the study, in relation to the research objectives, 

research questions and hypotheses, and draws conclusions. Limitations of the 

research and suggestions for further work are presented.  
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1.10  Conclusion  

Evaluating food allergy knowledge is crucial to creating awareness among nursery 

employees. It is clear that mishandling of food and wrongly exposing food allergy 

sufferers to allergens can be harmful or life threatening. This first chapter formulates 

the problem statement and the research objectives and questions. Operational 

definitions of relevant terms are presented. The following chapter is a literature 

review of food allergy and FSBM. Then, the study‘s hypotheses are developed.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1  Introduction 

This chapter highlights the food allergy issues related to this study which range from 

an overview of food allergy and its prevalence worldwide to incidents in the food 

industry. The underpinning theory, the development of the Food Allergy Belief 

Model (FABM), the rationale for the model and each of its main conceptual 

constructs are reviewed for further explanation and understanding. Knowledge of 

food allergy and the mediation of health beliefs in its relationship with food safety 

behaviour are also discussed.  

 

2.2  An overview of food allergy 

A healthy diet with the right balance and quantities is necessary for our bodies to stay 

healthy. The food guide pyramid was built to make it easier to determine which food 

should be consumed on a daily basis, depending on gender, age and race (Mullin, 

Swift, Lipski, Turnbull & Rampertab, 2010). Although good food contains a variety 

of nutrients for the growth of our body, food allergy sufferers need to carefully 

choose food to be consumed daily even from the recommended by the food guide 

pyramid, because they are susceptible to food allergens.  
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Even a small amount of food allergen can put their life at high risk. For instance, 

based on the Malaysian food guide pyramid, a normal person is recommended to 

consume rice, noodles, bread and cereal (4-8 servings daily). In addition, eat more 

fruits and vegetables (2-3 servings daily). Eat moderate amount of fish (1 serving 

daily), poultry, meat (½ to 2 servings daily), milk and dairy products (1 -3 servings) 

and legumes (1/2 -1 serving daily). Limited amount of fat and oils recommended by 

the Malaysia Ministry of Health (2013).  

 

Unfortunately, severe food allergy sufferers are not able to consume even small 

amounts of any food to which they are allergic (Abbot et al., 2007). Food allergy 

reactions occur because the body misinterprets the food as being harmful (Abbot et 

al., 2007) include vomiting, diarrhoea, swollen lips and shortness of breath, possibly 

leading to death (Urrutia-Pereira et al., 2018; Teufel et al., 2007). Thus, unidentified 

food allergens in food allergy sufferers‘ meals will be risky to their health and lives, 

and they face tremendous challenges in adapting their lives to avoid risky situations.  

 

Reactions increase the medical cost, stress, anxiety, and absenteeism from school 

(Stjerna, Vetander, Wickman, & Olin Lauritzen, 2014). All these situations will have 

a negative impact on their lives. This highlights the importance of embarking on the 

study of food allergy rather than simply emphasizing the prevention of foodborne 

illnesses. Table 2.1 classifies food allergy reactions from mild to moderate and life 

threatening.    
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Table 2.1 

Classification of food allergy reactions 

Reaction grade Symptoms 

Mild to moderate Hives, itching or skin rash, swelling lips, face, tongue or 

other parts of the body, wheezing, nasal congestion or 

trouble breathing, dizziness or fainting. 

Severe anaphylactic 

shock 

The throat swells resulting in difficulty breathing, 

possibly leading to death. 

Source: Classification of food allergy reactions (Wu et al., 2012). 

 

Given these symptoms, it is necessary to identify the common causes of food allergy 

reactions. Researchers (Payne, 2011; Olson et al., 2009; Burks et al., 2012) have 

classified the ―big eight‖ food allergens that trigger a reaction as milk, eggs, fish, 

crustacean shellfish, tree nuts, peanuts, wheat and soy.  

 

Over the past decade, extensive studies have been carried out worldwide on food 

allergies (Barnett et al., 2011; Nguyen-Luu, 2011; Sicherer, 2011; Groetch & 

Nowak-Wegrzyn, 2013; Redhwan et al., 2011 Altman & Chiaramonte, 1997). 

However, researchers still disagree about food restrictions for food allergy sufferers 

(Groetch & Nowak-Wegrzyn, 2013), although they agree that currently there is no 

cure for the allergy, making restrictions necessary (Soon, 2018). Genetic factors also 

contribute to the probability of children having a food allergy, as shown in figure 2.1. 
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Figure 2.1 The probability of food allergy in the family 

Source: Malaysia Ministry of Health (2012) 

 

According to Ghazali (2012), the probability of having children with a food allergy is 

5-15% even if both parents are allergy free, 40-60% if both parents have an allergy, 

and 50-80% if both parents are allergic to the same type of food. An understanding 

of how food allergies are diagnosed is required. During the diagnosis, the physician 

gathers information about the symptoms after the patient has consumed certain 

foods. Skin prick test, blood test, oral food challenge and trial elimination diet 

(Asha‘ari, Yusof, Ismail & Che Hussin, 2010; Gendeh et al., 2000; Burks et al., 

2010, 2012; Arshad et al., 2012; Eigenmann et al., 2013) are then performed to 

determine the allergic reactions.  
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2.3  The prevalence of food allergy in society 

The worldwide population affected by food allergy was approximately 220-250 

million people (Pawankar et al., 2011). The authors added that approximately 40-

50% of school children are allergic to multiple common food allergens, thus, the 

prevalence of food allergy is becoming a major global public health problem 

(Cochrane et al., 2009).  

 

In Norway, approximately 877 cases are reported every year with severe food allergy 

reactions (Namork, Fæste, Stensby, Egaas & Løvik, 2011), an increase from year 

2000 to 2009. Food allergy can be developed in the early stages of life from infancy, 

toddlerhood or childhood, and into adulthood (Muraro et al., 2017). In particular, 

according to the Norwegian study, food allergy is more prevalent among children 

aged 0-5 than among teenagers. The reported incidence of severe cases for age 0-5 is 

11%, for age 6-10 only 7%, and for age 11-15 8%. The participants underwent 

examination by doctors, and the results were based on food allergy analysis. 

However, the study only focused on severe reaction, and the numbers for mild and 

moderate food allergy cases remain unknown.  

 

In general, many mild to moderate occurrences are not reported, and it is believed 

that the incidence of food allergy cases worldwide is even higher than is reported. 

Food allergy sufferers, especially children, must take extra precautions to avoid 

accidental ingestion (Carrard, Rizzuti, & Sokollik, 2015; Venkataraman et al., 2018). 
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Another study proved that there is a link between asthma and food allergy (Roberts 

& Lack, 2003), while Stjerna et al. (2014) emphasized that people who have food 

allergies tend to develop asthma. As all asthmatic children tend to be allergic to 

certain foods, controlling their food intake is crucial, as the allergic reaction could be 

one of the risk factors leading to death (Roberts & Lack, 2003).  

 

In the context of European countries, a study was conducted among 600 parents in 

Italy regarding the prevalence of food allergy among school pupils aged 5-14 years. 

54% of those who underwent the skin prick test were found to be allergic to certain 

foods, as were another 7.5% who underwent the oral food challenge (Caffarelli et al., 

2011). The reason for the oral food challenge among sufferers is to confirm the 

allergic reaction towards certain foods. Both skin prick tests and oral food challenges 

are used for diagnosing food allergy (Burks et al., 2010) and according to Blom et al. 

(2013) that the proportion of school-age children affected with food allergies is on 

the rise.   

 

In Asia-Pacific countries, 2,108 people out of a total 30,018 surveyed in Taiwan 

were found to have food allergies. The rate of food allergy sufferers re-experiencing 

the occurrence of food allergy is high, at 77% (Wu et al., 2012). In Australia, a 

detailed study carried out by Mullins and team (2007) discovered that 697 out of 

1,489 children aged 0-5 are allergic to peanuts, egg, cow‘s milk or cashew nuts. The 

author further claimed that 175 cases were identified as being allergic to food which 

induced anaphylactic shock.  
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Specifically in Malaysia, the food allergy of the child population has been estimated 

to be about 10-15% (Pawankar et al., 2011). Several food allergens are found in 

Malaysian society, and surprisingly results from skin prick tests revealed that the 

most common foods such as rice and shrimp were the most common cause of 

reaction among allergic rhinitis patients (Gendeh et al., 2000). Allergic rhinitis is a 

chronic respiratory system disease, and patients diagnosed with asthma have a higher 

probability of having allergic rhinitis (Pawankar et al., 2008).  

 

According to the Health Indicator of the Malaysia Ministry of Health (2012), the 

number of asthmatic patients discharged from hospital was 35,966 in 2011, 

indicating a huge population suffering from this respiratory disease. In addition, 

Gendeh et al. (2000) discovered that the prevalence of food allergy sufferers in 

Malaysia is significantly increasing; table 2.2 compares a control group with a group 

of patients with rhinitis. 

Table 2.2  

Skin prick test reactivity to foods in adult Malaysians with rhinitis 

  Control (n= 113)   Rhinitis (n= 148)   

Food Allergen  Number of patients  % Number of patients % 
Shrimp 4 3.5 71 47.9 
Rice 0 0 45 30.4 
Crab 0 0 36 24.3 
Cheese 0 0 21 14.5 
Beef 0 0 18 12.2 
Milk 0 0 17 11.5 
Chocolate 0 0 17 11.5 
Mussels 1 0.9 17 11.5 
Banana 0 0 9 6.3 
Wheat 0 0 7 4.7 
Egg 0 0 5 3.3 

Source: Gendeh et al. (2000) 
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The most interesting finding from this study is that patients with rhinitis are prone to 

be allergic to common food from the Malaysian diet, even rice. The control group 

subjects were also at risk of allergy to seafood such as shrimp and mussels. Hill et al. 

(1997) identified milk, soy, egg, fish and rice as major common food allergens 

among Malaysians. Gendeh et al. (2000) added seafood such as prawns and mussels 

to this list. Hence, the prevalence of food allergies around the globe should be looked 

into more seriously in order to protect this population, and specifically by assessing 

the knowledge of nursery employees, who fulfil the psychological needs as stated in 

Maslow‘s hierarchy, namely food, safety and security (Maslow, 1943). 

 

2.4  Incidents of food allergic reactions 

Of the enormous number of children entering school every year are food allergy 

sufferers. They and their parents have difficulty in adjusting to the school 

environment and new friends. On the other hand, teachers and school management 

face tremendous challenges in order to provide safe food as well as a safe 

environment for them (Robinson & Ficca, 2012), requiring proper planning and well-

educated teachers and food handlers as well as students to prevent the occurrence of 

food allergies.  

 

Unfortunately, an earlier study found that many amenities and policies for managing 

and avoiding food allergy have been poorly managed (Behrmann, 2010). Muraro et 

al. (2010) stated that 20% of the occurrences of anaphylactic shock among students 

happened in school. Schools in France, Sweden, the United Kingdom, the United 
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States, New Zealand and Australia have equipped teachers and other staff with 

knowledge on how to manage incidents of food allergy reaction (Muraro et al., 

2017).  

 

In Malaysia, however, there is still a lack of awareness regarding how to protect this 

vulnerable population. As mentioned by Shek and Lee (2006), the same measures 

should be taken in order to protect food allergy sufferer in Asia. Due to the higher 

risk of exposure to allergens, parents of food allergy sufferers will avoid food 

sharing, restrict attending parties, festivals and events, and avoid travelling in order 

to prevent food allergy reactions (Muraro et al., 2010).  

 

Western countries have developed procedures for managing this population, such as 

emergency plans, how to use epinephrine, well-educated school nurses, and 

prevention of bullying of the food allergy sufferers who are different from normal 

students and need special attention (Behrmann, 2010; Hays, 2012; Sicherer, 2011). 

As stated earlier, schools and nurseries are the places of highest risk for occurrences 

of food allergy (Behrmann, 2010; Kim et al., 2012; Robinson & Ficca, 2012). Some 

of the menus have multiple food allergens. Seafood, which is the major food allergen 

among Asians, is usually served to pupils in nurseries (Lopata, O‘Hehir, & Lehrer, 

2010). It is now important to discuss the interventions that can help the public to 

understand food allergy.  

 



 

34 

2.5  Interventions  

According to Kaliyaperumal (2004), perception and understanding towards certain 

phenomena or situations are crucial in creating awareness, and a suitable programme 

or effective intervention can be customized to the targeted group. Intervention was 

defined in section 1.8.13. Studies have been conducted in many countries, as 

discussed in the next paragrapgh. Before intervention pertaining to a food allergy can 

be made, assessing knowledge of that food allergy is crucial (Sharma & Romas, 

2008).  

 

Springston et al. (2012) evaluated this educational fact in order to assess knowledge 

among paediatricians in the United States, and 61% of participants were found to be 

knowledgeable about anaphylaxis. The educational tool used in the study was the 

Food Allergy Comprehension Tool (FACT), which includes the definition of food 

allergy, the symptoms and severity, the allergens and treatment. School nurses have 

been found to be important in managing the food allergy population in terms of 

allergen avoidance (Carlisle et al., 2010), and 199 of those surveyed preferred to 

have interactive Internet video sources for information on food allergy. The content 

of food allergy education includes developing guidelines for banning foods, planning 

school trips, as well as emergency plan management (Carlisle et al., 2010). Al-herz et 

al. (2017) suggested a comprehensive undergraduate and postgraduate education, 

conducting medical education workshops, posters, and booklets and publishing 

articles to improve knowledge.  
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Ajala et al. (2010) found that 74 food handlers in restaurants that produced more than 

2,000 meals a day had some knowledge of food allergy, although there was a lack of 

training regarding providing allergen-free foods. They further established that the 

managers (n=12) of the restaurants revealed that there was no food allergy training 

for their restaurant staff; approximately 6% of the restaurant staff had received some 

training. Apparently, the result of the study revealed that improved knowledge, 

attitude and practices could reduce the risk for food allergy sufferers. Subsequently, 

this could improve the confidence of parents with food allergy sufferers when eating 

out.  

 

2.6   The Underpinning Theory 

The theory or model underpinning a study is crucial for the researcher because it 

represents the interrelated definition, proposition and concepts that present a logical 

view of a situation or event by postulating relationships among variables. That is, the 

function of the theory is to predict or explain the situation or event (Glanz, Rimer & 

Viswanath, 2008). According to Glanz and Glanz (2005), theory is a logical way to 

understand situations or events, but they must be relevant and applicable to a 

diversity of situations. Theory also helps to set the boundaries of a study, 

encouraging the researcher to focus on the specific situation and not stray away from 

the objectives (Creswell & Clark, 2007). To simplify, research concentrates on the 

variables that are based on theory within the context of the study (Nik Azis Nik Pa, 

2003). The framework, research questions and hypotheses developed for this study 

are therefore based on theory.   
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In determining food safety behaviour, existing theories in public health are available 

to explain it. According to Glanz, Rimer and Viswanath (2008. p.29), ―health 

behavior and the guiding concepts for influencing it are far too complex to be 

explained by a single, unified theory. Models draw on a number of theories to help 

understand a specific problem in a particular setting or context‖.  

 

Five basic behavioural theories are widely used in the context of public health: the 

Health Belief Model (HBM: Rosenstock et al., 1988); Trans-Theoretical Model 

(TTM: Prochaska & Velicer, 1997); Social Cognitive Theory (SCT: Bandura, 1989); 

Theory of Reasoned Action (TRA: Ajzen et al., 1980); and Theory of Planned 

Behavior (TPB: (Ajzen, 1991). These different models of health behaviour have 

similar measures or constructs, although they may have different names for them 

(Noar & Zimmerman, 2005); for instance, the measures of normative, norm-related 

beliefs and activities shown in table 2.3 are conceptualized as ―belief that others want 

you to engage in the behaviour (and one‘s motivation to comply); it also may include 

an actual support of others‖ (Noar & Zimmerman 2005 p.278). 
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Table 2.3  

Identical constructs from health behaviour theories (HBT)    

Concept The general concept 
‘Engaging in the 
behaviour is likely 
if...’ 

Health Belief 
Model 

Theory Reason 
Action 

Theory of 
Planned 

Behaviour 

Social 
Cognitive 
Theory 

Transtheoretic
al Model 

Normative and 
norm-related 
beliefs and 
activities 
 
Belief that others 
want you to 
engage in the 
behaviour (and 
one is motivated 
to comply); may 
include actual 
support of others 
 

one believes that 
people are important 
to them and want 
them 
to engage in the 
behaviour; a person 
has others‘ support 

cues from media, 
friends (cues to 
action) 

normative 
beliefs and 
motivation to 
comply 
(subjective 
norms) 

normative 
beliefs and 
motivation to 
comply 
(subjective 
norms) 

social 
support  

helping 
relationships 
(process of 
change) 
 

Source: Noar & Zimmerman (2005). 
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HBM uses the same concept but names it cue to action; in TPB and TRA the 

normative, norm-related beliefs and activities are called subjective norms. On the 

other hand, SCT calls it social support and TTM a process of change.  

 

Having highlighted several health behavioural theories, the hybridization of these 

models is becoming a trend in many fields  (Glanz et al., 2008). As a result, the 

integrated model and hybrid theories were developed. Whichever theory or model 

is used, it should be suited to the concept of the study. In fact, integrated or hybrid 

theories and models (Glanz et al., 2008) are replacing existing theories that are 

insufficient to explain in detail the health situation and encompass individual, 

interpersonal, group, organizational and community levels (Noar & Zimmerman, 

2005).  

 

The Food Safety Belief Model (FSBM) developed by Cho et al. (2010) is appropriate 

for this study as it was based on the HBM, as is most food safety research, although 

food allergy elements are needed to fill gaps in the model. The reasons for selecting 

FSBM will be detailed later in this chapter.  

 

2.7   The Health Belief Model 

At this point, it is necessary to give a brief explanation of the uses of the HBM in the 

food safety context, with reference to food allergy research (Choi, 2012; Sharma, 

2011; Hahn, 2014). However, the application of all constructs in the HBM within 
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food allergy or food safety studies is relatively low. According to Noar and 

Zimmerman (2005), more research, particularly in public health, is needed for the 

HBM constructs and to understand the gaps in the model filled by this study. Even 

though the HBM is widely employed in public health studies such as cancer 

(Noroozi, Jomand, & Tahmasebi, 2011), cardiovascular diseases (Gautam, 2012), the 

prediction of bicycle helmet use (Ross, Ross, Rahman, Cataldo, & Carolina, 2011) 

and injury prevention (Cao, Chen, & Wang, 2014), other available studies have 

adapted HBM in the food safety area. Figure 2.2 depicts the HBM as developed by 

Strecher and Rosenstock (1997). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 The Health Belief Model 

Source: Strecher and Rosenstock, (1997) 
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The use of health belief constructs evolved in public health research into preventing 

chronic diseases like Human Immudodeficiency Viruses (HIV) (Tarkang & Zotor, 

2015) and cancer (Guilford, 2011). The original models are divided into three 

sections: individual perception that is based on perceived susceptibility and 

seriousness of the illness; while the modifying factors incorporate age, sex, ethnicity, 

personality, socio-economics and knowledge. In addition to modifying factors, 

perceived threat and external factors of the cue to action (education, symptoms, 

information and experience) fall under this section.  

 

Likelihood of action includes perceived benefit versus perceived barriers to 

behavioural change and likelihood of behavioural change. Riggins (2006) employed 

only five constructs of HBM, namely perceived susceptibility, perceived severity, 

perceived benefit, perceived barriers and self-efficacy towards the intention to 

practise a food safety programme in child care centres: the Hazard Analysis Critical 

Control Point (HACCP).   

 

Aziz and Dahan (2013) employed only two constructs from the HBM for their study, 

perceived susceptibility and perceived barriers, in the provision of safe food handling 

in school canteens. Lum (2010) investigated the knowledge, beliefs and food 

handling practices among families with young children, scrutinizing the relationship 

of constructs such as knowledge, perceived susceptibility, perceived severity, cue to 

safe food handling and self-efficacy and safe food handling practice. Faradillah, 

Shafie, Abu and Rashid (2014) also utilized the HBM, specifically investigating cue 
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to action and food safety behaviour among vocational students and food programmes 

for students in schools around Malaysia. Cho et al. (2010) used the influence of 

foodservice workers‘ food safety knowledge on the six health belief constructs in 

their FSBM. The results revealed that perceived benefits and cue to action have an 

influence on food safety behaviour.  

 

The constructs of the FSBM tested in this study are knowledge, perceived 

susceptibility, perceived severity, perceived benefit, perceived barrier, self-efficacy, 

cue to action and food safety behaviour, and the research will fill the gap in the 

literature where the emphasis is still on foodborne illness and safe food handling 

practices rather than food allergy.  

 

2.8   The development of the Food Allergy Belief Model (FABM) 

As mentioned previously, numerous theoretical frameworks have been used to 

understand human behaviour, particularly in the public health field. The purpose of 

FSBM (Cho et al., 2010), for example, is to reveal individuals‘ health behaviour by 

better understanding their beliefs about food safety, as shown in figure 2.3. Based on 

this model, FABM was developed (see figure 2.4). 
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Note: C2A =Cue to action, PBN= perceived benefit, PBR= perceived barrier, PSC= 
perceived susceptibility, PSV= perceived severity, SE= self-efficacy. 

Figure 2.3 Food Safety Belief Model 

Source: Cho et al. (2010). 

 

2.9   The Proposed Research Model 

For the purpose of this study, a research model known as the Food Allergy Belief 

Model (FABM) was created based on FSBM but in this case with regard to food 

allergy with the modification. FABM is shown in figure 2.4. 
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Figure 2.4 Proposed Research Model of the Study, the Food Allergy Belief Model  

(FABM) 

Source: Developed by the researcher 

 

The differences between FABM and FSBM are based on the following factors: 

i. FABM is used to investigate the interrelationship of food allergy knowledge, 
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the higher level of abstraction and created as a first-order construct that aims 

to increase the parsimony of the model (Hair, Hult, Ringle & Sarstedt, 2014).  

ii. In explaining the current situation of nursery employees pertaining to food 

allergy as highlighted by Carpenter (2010), cue to action has not previously 

been systematically investigated. Thus, it is examined here and tested as a 

mediator, which not addressed in FSBM.    

iii. The mediating relationship of health beliefs needs further investigation, as 

suggested by Orji et al. (2012) and Jones et al. (2015). Therefore, all the 

health beliefs are tested as mediators in this study. 

iv. Open-ended questions are included here, allowing for the addition of food 

allergens that the respondents were aware about it and for further stated 

barriers to implementing food safety behaviour. 

v. The types of intervention are also included in this survey, allowing to 

respondent to select it to improve food allergy knowledge as well as to be 

engaged with the food safety behaviour. 

 

2.10 The rationale for the model 

In the absence of a model to suit the purpose in the food allergy context, therefore, 

the FABM were developed. The constructs of this model already defined in section 

1.8, were used for this study. Due to uncertain results, therefore this study warrant to 

investigate the interrelationship of food allergy knowledge. In addition, the 

mediation effects of health beliefs namely perceived severity, perceived 

susceptibility, perceived benefit, perceived barrier, cue to action and self-efficacy on 
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the food safety behaviour  Hence, for the purpose of this study, the FABM is 

conceptualized as follows: 

 

2.10.1 Knowledge  

The information that individuals gain from education, observation, etc. contribute to 

knowledge. According to Serradell-Lopez et al. (2010), knowledge is also 

acknowledged as beliefs. The knowledge needed in assessing food allergy includes 

food allergens, symptoms and reactions, and preparing allergen-free food and 

environments. In comparison, Cho et al. (2010) focused on preventing foodborne 

illness. However, in the context of this study is to determine whether food allergy 

knowledge influences health beliefs and food safety behaviour among nursery 

employees. However, all these constructs are conceptualized to test for the food 

allergy context rather than preventing foodborne illness. As the perceived severity, 

perceived susceptibility, perceived benefit, perceived barrier, cue to action and self-

efficacy including cue to action  are not tested as mediation  previously (Orji at al., 

2012). Thus, this study tested all the health beliefs constructs as mediation.  

 

2.10.2 Perceived severity  

Perceived severity or seriousness refers to the individual‘s perception and belief 

towards a disease (Rosenstock et al., 1988), in this case food allergy. For instance, 

how do nursery employees perceive the seriousness of food allergy reactions that 

involve discomfort, itchiness, difficulties of breathing, poor quality of life, death, and  
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limited social interactions including limited food intake (Burks, Sampson, Plaut, 

Lack, & Akdis, 2018), and high medical costs and the need for extra care (Goodwin 

et al., 2017). They should be able to protect food allergy sufferers by communicating 

with them and handling them accordingly, avoiding cross contact and practising 

providing an allergen-free and safe environment.  

 

2.10.3 Perceived susceptibility  

Perceived susceptibility refers to an individual‘s own perception of the likelihood of 

experiencing a condition that would harmfully affect one‘s health (Rosenstock et al., 

1988). Different people will have different perceptions about susceptibility towards 

certain diseases. In this study, perceived susceptibility is an individual‘s beliefs that 

one contracted a food reaction from looking at the symptoms (Lum, 2010).  

 

2.10.4 Perceived benefit 

Perceived benefits apply when the person believes that preventing the illness will 

benefit their health or that of others (Rosenstock et al., 1988). For example, if 

nursery employees practise providing allergen-free food and environment this will 

help the food allergy sufferers to avoid allergic reaction. This will boost the 

confidence level of parents of food allergy sufferers in their children‘s safety at 

nursery and reduce their own level of anxiety (Goodwin et al., 2017). 
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2.10.5 Perceived barriers 

Perceived barriers exist when a person feels that an action cannot be implemented 

because of several obstacles. Ajala et al. (2010) identified the barriers as lack of 

knowledge, lack of time especially during busy periods, lack of staff, and lack of 

equipment and utensils, which must be used separately to avoid cross contamination. 

Such barriers will result in the person being reluctant to practise food allergy 

avoidance, through lack of knowledge (Bailey, Albardiaz, Frew and Smith, 2011).  

 

2.10.6 Cue to action  

Cue to action refers to the stimuli that make a person participate in preventing illness 

or diseases.  It can be internal and external. External cues to action include education, 

the internet, social support, flyers, brochures, campaigns and events. Internal cue to 

action refers to the awareness of symptoms. Research on this construct is still lacking 

even though it is also considered as important an important variable in the model 

(Janz & Becker, 1984). In consequence, this study intends to assess this construct; it 

can be events, people or things that spur people to change their behaviour (Orji et al., 

2012), for instance, whether experience predicts food safety behaviour among 

nursery employees. Food allergy experiences include self-experience or that of 

siblings, friends and others. Janz and Becker (1984) stated that cue to action is 

essential to initiate the decision-making process. Encountering food allergy reactions, 

either personally or through others‘ experience, can lead to safe food handling.  
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2.10.7 Self-efficacy  

According to Rosenstock et al. (1988), self-efficacy refers to the belief and ability of 

an individual to perform or execute the behaviour. Here, it focuses on the nursery 

employee‘s ability, beliefs and motivation to protect the food allergy sufferer by 

implementing safe food handling practices.  

 

2.11  Food Allergy Knowledge 

It is crucial to understand how food allergy knowledge relates to health beliefs and 

food safety behaviour. Knowledge, defined as belief, familiarity and awareness of 

the facts, skill and also information, can be increased through education in 

perceiving, learning and analysis. Hunt (2003. p. 101) says that: 

―An individual‘s behaviour and performance depend both on the 

knowledge that has been acquired through learning, practice and 

experience as well as the sensory receptors and the system of 

muscles, organs, etc‖;  

 

The knowledge that people possess significantly affects their effectiveness, safety, 

satisfaction and comfort. The perceptions of an individual depend on the information 

that the person receives through all the senses: eyes, nose, ears, skin, etc. This 

information may be interpreted differently by individuals, resulting in different 

behaviour, performance and beliefs. Thus, the knowledge of nursery employees 

about the needs of food allergy sufferers will vary according to their experience or 

through learning. Nonaka and Takeuchi, (1995) defined knowledge as explicit or 
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tacit. Explicit knowledge can be gained via formal education such as at school or 

university while tacit knowledge is gained through hands-on, on-the-job training. 

Knowledge gained is to be used and practised; it must be used to benefit others 

(Serradell-Lopez et al., 2010). Parents of food allergy sufferers should provide 

nursery employees with the knowledge required to reduce food allergy incidents 

(Behrmann, 2010), that is they must tell them about the foods their children must 

avoid (Greiwe et al., 2014).  

 

Nevertheless, translating food allergy knowledge into food safety behaviour remains 

a challenge (Sharma, 2011). According to Sharma and Romas (2008), knowledge 

alone will not necessarily change a person‘s behaviour. Other variables must be 

present, including beliefs, cue to action, attitude and values (Sharma & Romas, 

2008). Lack of knowledge about food allergies is widespread in many groups of the 

population. Shafie and Azman (2015) discovered that knowledge of food allergy 

among food handlers in Malaysia is low, especially knowledge of its origin, its 

severity and prevention. This is partly because of lack of support from the working 

environment.  

 

Karajeh, Hurlstone, Patel and Sanders (2005) found strong evidence of inadequate 

knowledge among chefs towards food allergy, specifically gluten. Results from a 

Japanese study demonstrated that homes, fast food restaurants and schools have 

become the major sites of occurrences of food allergy reactions (Imamura, 

Kanagawa & Ebisawa, 2008). Abdurrahman et al. (2013) who added that parents 
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with food allergy sufferer are restricted eating out and travel and avoided sending 

their children to school or day-care. Some of them also seek food substitution such as 

hypoallergenic food to stay healthy.  

 

The availability of hypoallergenic food become of the substitute to prepare food for 

food allergy sufferers. Hypoallergenic foods can be defined as food that reduce or 

less contribute the occurrence of allergic reaction (Schenk et al., 2011). However, 

even with the wide range of hypoallergenic food available in the market, not all food 

service establishments use it, or are aware that cross-contamination or cross contact 

by non- hypoallergenic elements during preparation and cooking may still trigger the 

allergic reaction. Thus, parents and food allergy sufferers cannot rely solely on 

hypoallergenic foods.   

 

Even in the medical profession, knowledge may be incomplete. A study by Gupta et 

al. (2010) reported that about 90% of 407 primary care physicians were aware of the 

increasing numbers of food allergy sufferers in the United States; however, only 80% 

were aware that flu vaccine, which contains egg substances, can trigger an allergic 

reaction, and that food allergies cannot be cured. Only 23% reported that dairy 

products such as cheese and yoghurt are not safe for milk allergy sufferers, and some 

physicians were still confused about food allergy signs and symptoms. Again, 

increased knowledge is required even among physicians. 
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In the context of the school environment, one study demonstrated that teachers are 

the first people who will encounter occurrencesof food allergy reaction in school 

(Shah, Parker, & Davis, 2013). If teachers fail to identify food allergy symptoms, the 

reactions may be serious, and they should therefore learn about food allergens, 

symptoms and treatment. They also found that after a PowerPoint presentation which 

included information about epinephrine, reviewed by an expert, the teachers‘ 

knowledge increased from around 70% to 94%.  

 

According to Russell and Huber (2013), as the occurrence of food allergy is on the 

rise, not only clinical teams of doctors and nurses, but also school nurses, nurses, 

doctors and school staff including teachers, cafeteria staff and bus drivers, should 

receive food allergy training. Indeed, all school children should be made aware of the 

problem; Shemesh et al. (2013) reported that 24.7% of 251 participating families 

recognized bullying of food allergy sufferers, such as being threatened with food 

allergens, distressing both the children and their parents. Harassment and bullying 

were also reported by Behrmann (2010) and Muraro et al. (2010).  

 

Karajeh et al. (2005) found strong evidence of inadequate knowledge among chefs 

towards food allergy, specifically gluten. Everything points to uncovering the level 

of knowledge about food allergy, with many studies in food establishments in United 

Kingdom. However, little is known about it in nurseries. This study fills this gap by 

employing FABM to test on the food allergy knowledge as well as the mediation 

effect among the contructs among nursery employees in Malaysia.  
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2.12 Food Safety Behaviour 

As highlighted by Cho et al. (2010), the knowledge possessed by a restaurant 

employee does not directly translate into food safety behaviour. They understand 

food safety behaviour as related to food activities carried out to ensure the food is 

wholesome and safe to consume. Specifically in this study, food safety behaviour is 

conceptualized as protecting food allergy sufferers by serving the right food and 

providing safe environment. The interrelationship of the constructs is discussed 

before each hypothesis is proposed.  

 

2.13 The Relationship between Food Allergy Knowledge and Food Safety 

Behaviour 

Food safety behaviour by individuals protects not only themselves but also others‘ 

health and security (Razmara, Aghamolaei, Madani, Hosseini, & Zare, 2018). 

According to Sharma and Romas (2008) behaviour change tends to depend on basic 

knowledge. For instance in the context of the food industry, if food handlers do not 

understand the needs of food allergy sufferers the food they serve food may not meet 

the food allergy sufferer‘s request. Choi and Rajagopal (2013) found that food 

handlers were unable to identify the big eight major allergens. Lack of food allergy 

knowledge will therefore put allergy sufferers at risk (Madsen et al., 2010), so there 

is a need to create awareness and increase food allergy knowledge.  
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Apart from that, a study undertaken by Bailey et al. (2011) to assess the level of food 

allergy knowledge among chefs, waiters, waitresses and restaurant managers 

similarly found only limited knowledge about food allergy. In a similar study, Bailey 

et al. (2011) found that restaurant staff received little training on food allergy, 

specifically on handling food allergy sufferers, and prepared wrong food that 

increased the incidence of food allergic reaction in the restaurant. 

 

Although these studies revealed a lack of food allergy knowledge among chefs and 

food handlers, Hahn (2014) discovered that parents with higher education 

backgrounds are knowledgeable about food allergy. The older the parents the more 

knowledgeable they are about food allergy. As a consequence, parents are engaged in 

protecting their children from allergic reaction, possibly becoming over-protective. 

These parents are demanding safe environments in schools and food service 

establishments, despite the parents‘ knowledge, their children still risk exposure to 

food allergens when eating outside the home. The problem is magnified by the types 

of common food which contain allergens, including rice, the staple (Hill et al., 1997), 

eggs, milk, bananas, wheat, beef and chocolate (Gendeh et al., 2000). 

 

Allergic reactions themselves range from mild to severe (Wu et al., 2012), but the 

amount of stress, anxiety and fear of the parent and the food allergy sufferer should 

also be taken into consideration (Stjerna et al., 2014). Frequent allergic reactions 

result in a poor quality of life for both, including loss of schooling for the child. In 
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addition, to stress and anxiety, medical costs will be increased. These consequences 

are being ignored by the public due to lack of knowledge.  

 

Kim et al. (2012) studied food allergy knowledge and food safety behaviour in 

Korea. Their survey found that 72 out of 154 schools reported food allergy incidents. 

The researchers established that the foods normally triggering reactions were eggs, 

fish and shellfish, milk, kiwi fruit, apples, bananas, watermelon, grapes and 

chocolate. However, only 4% of the participating schools discontinued menus 

containing the food allergens. In the case of the 4%, the knowledge of the school 

operator was being translated into action, which is excluding the food allergen from 

being served to the children, indicating positive food safety behaviour. Even though 

only a small percentage of schools made amendments to their menus, positive 

attitudes and practices of school administrators will increase confidence among 

parents and food allergy sufferers.  

 

Other evidence from previous research that restaurant staff such as managers, 

waiters, waitresses and chefs in the United Kingdom were reported to having low 

information and under trained pertaining to the preparation and serving of food to 

food allergy customers (Bailey et al., 2011). This will contribute to high cases of 

food allergy incidents in food service establishments. In this case, not only restaurant 

staff should be aware of this, in fact the public including school and nurseries should 

pay extra attention to deal with the existence food allergy sufferer. The food allergy 

sufferers also have the right to be protected especially children because they rely 
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more on the nursery employees to take care of them while their parent are working. 

Thus, based on the evidence from previous studies, the first hypothesis stated as 

follows: 

Hypothesis H1: Food allergy knowledge influences food safety behaviour among 

nursery employees. 

 

2.14 The influence of food allergy knowledge on perceived severity and 

perceived susceptibility 

Perceived threat is a combination of perceived severity and susceptibility 

(Rosenstock et al., 1988), and both variables are assessed in this study. Rosenstock 

(1974) emphasized that a strong component of both depends on knowledge. Hahn 

(2014) hypothesized that knowledge has a strong influence on perceived severity; 

parents of severe food allergy sufferers have greater knowledge than those of 

children with mild allergies.  

 

The reason for this increased knowledge is the risk that their children may be 

exposed to outside their circle or their home; the parents must equip themselves and 

their children to avoid food allergens in order to stay healthy (Hahn, 2014). Cho et al. 

(2010) also concluded that knowledge is significantly related to perceived severity 

and perceived susceptibility. For example, the food safety knowledge of food 

handlers has a relationship with perceived severity and perceived susceptibility. 

Based on these results, the following hypotheses are proposed: 
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Hypothesis H2a: Food allergy knowledge has an influence on perceived severity 

among nursery employees.  

Hypothesis H2b:  Food allergy knowledge has an influence on perceived 

susceptibility among nursery employees. 

 

2.15 The influence of food allergy knowledge on perceived benefits 

Given the absence of studies on the influence of food allergy knowledge on 

perceived benefit, results from similar studies are used here. According to Hochbaum 

(1958), the readiness of an individual to take action is based on their perceived 

susceptibility and perceived benefit. A survey of university foodservice found that 

employees with more than three years of work experience had a higher perception of 

benefits (Bolte, 2013). The researcher measured specific benefits, of implemening 

food safety behaviour, such as reducing and controlling the spread of foodborne 

illness, and work satisfaction.  

 

Bolte (2013) found that, the respondents with more food safety knowledge practised 

good hand hygiene, as they believed in its benefit in preventing an outbreak of 

foodborne illness. Thus, the study implies that the respondents who perceived the 

benefits were more engaged with food safety behaviour. In addition, practising good 

hand hygiene would prevent the food service operator from being sued by the local 

authority. The perceived benefits are therefore not only to the employees themselves 

and to the food allergy sufferers, but also to the company‘s reputation with the local  
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authority, a win-win situation (Bolte, 2013). In line with this study, if nursery 

employees perceive similar benefits, food allergy reactions can be avoided by 

implementing safe food handling, with practical benefits to all parties concerned. 

Therefore, the hypothesis, formulated based on previous studies, is: 

Hypothesis H2c: Food allergy knowledge has an influence on perceived benefit 

among nursery employees. 

 

2.16 The influence of food allergy knowledge on perceived barriers 

According to Rosenstock (1988), a strong perception of the barriers to implementing 

something they will not change behaviour, although other researchers disagree (Janz 

& Becker, 1984). For example, Cho et al.‘s (2010) study of Latino food handlers 

emphasized that those with food safety knowledge have a tendency to perceive fewer 

barriers to implementing food safety behaviour.  

 

Conversely, Ahuja and Sicherer (2007) found that even though restaurant staff had 

the opportunity to implement food allergy practice, insufficient basic knowledge 

prevented them from doing so. The researchers also suggested that food allergy 

training involves two-way communication between sufferers and; the former must 

explain and deliver an accurate message about the food allergens that they must 

avoid (Abbot et al., 2007). Again, even when the staffs are aware of the demand for 

allergen-free food, the barrier to implementing food safety behaviour is the lack of 

food allergy training.  
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The study conducted by Ajala et al. (2010) found that although food handlers mass-

producing 2,000 meals a day similarly had a basic knowledge of food allergy, they 

were given no training in how to prepare and serve allergen-free food. Both results 

indicate the need to improve food allergy knowledge among food handlers through 

training which can be translated into the practice of good food safety behaviour.   

 

Interestingly, in Bolte‘s (2013) study of university food services, although 

experienced employees were aware of the need for preventing foodborne illness or 

practising safe hand washing they did not report their absence as a barrier. Instead, 

the barriers they identified were the sink‘s location, missing soap or paper towels, the 

temperature of the water, skin irritation, time, lack of food safety knowledge and 

inconvenience. Awareness of perceived barriers should encourage managers to 

overcome them, increasing a positive attitude that encouraged food safety habits.  

 

From the food allergy sufferers‘ point of view, a perceived barrier to eating out is 

lack of consistency in knowing that the food served is safe. (Kwon, Sauer, Wen, 

Bisges, & Myers, 2013)  suggested that a lack of knowledge among restaurant staff 

makes the allergy sufferer feel insecure. Further difficulties are the presence of 

unidentified ingredients and cross contact, the principal causes of allergic reaction in 

food service establishments. A menu and allergen information available online, 

consistency of food and a well-trained staff have been identified as the primary 

considerations in selecting restaurants.  
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Poor knowledge among caregivers and parents about anaphylactic shock is also well-

known as a major barrier. If they are unable to recognize the symptoms of food 

allergy reactions they will put the sufferers‘ life at high risk (Abdurrahman et al., 

2013). If nursery employees believe that there are barriers to providing allergen-free 

food and environment, they will not engage in preventative measures. Barriers 

identified include peak time, lack of knowledge and training, equipment and utensils 

and management support (Garayoa, Vitas, Díez-Leturia, & García-Jalón, 2011). 

Based on the literature review, the next hypothesis is formulated as follows: 

Hypothesis H2d: Food allergy knowledge has an influence on perceived barriers 

among nursery employees. 

 

2.17 The influence of food allergy knowledge on cue to action 

Cue to action is the readiness of an individual to take action to protect himself/herself 

or others (Rosenstock et al., 1988); in the context of this study, they include personal 

experience, personal illness or of family members and friends, learning through 

lectures,education, exposure to the information through a variety of media, health 

warning labels, and advice from others  such as internet, television, radio, 

newspapers, magazines, labelling, flyers, brochures, etc. (Meillier et al., 1997; 

Gasparotto, 2007). Before deciding to change their behaviour, an individual first 

need to understand the illness.  

 

 



 

60 

In the context of this study, the nursery employees need to take care of the food 

allergy sufferers by serving safe food to them. Cue to action also involves other 

factors such as media and events. Since there is limited study on the cue to action 

(Montaño & Kasprzyk, 2008), thus, this study attempts to fill the gap by considering 

the influence of knowledge on cue to action in more general situations.   

 

Champion and Skinner (2008) identified that behaviour change is influenced by the 

cue to action, although this predictor is rarely tested. In addition to own experience, 

and mass media, events, training, health warning labels, education, and advice from 

others all act as cues (Gasparotto, 2007). The cue is a stimulus that occurs within the 

context of the environment and the person (Schaefer, 2010). One of the stimuli that 

can enhance food allergy knowledge is education (Shah et al., 2013), including being 

able to identify the symptoms, causes and treatment of food allergy reactions.  

 

Additionally, with the current dramatic increase in food allergy, school nurses and 

administrators are facing tremendous challenges in dealing with sufferers. A study by 

Wahl, Stephens, Ruffo and Jones, (2014) surveyed a sample of 4,818 respondents at 

247 schools participating in food allergy training. The training improved knowledge, 

and staff felt more confident in recognizing and treating allergic reactions and were 

prepared to face them (Wahl et al., 2014).  
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Previous study conducted by Mandabach, Bloomquist, Rande and VanLeeuwen 

(2002) involving hospitality educators showed the need for the subject of food 

allergies to be included in the syllabus of hospitality programmes: Food Service 

Management, Hospitality Law, Food Science, Nutrition, Sanitation, Culinary, 

Catering, Introduction to Hospitality, Food Theory, Menu Planning, Food and 

Culture, Dining Management and Serving the Allergic Guest‖ (Mandabach et al. 

(2002). Nevertheless, the detailed topic on food allergy, and the availability of 

qualified lecturers to conduct the class, remained uncertain (Mandabach et al., 2002). 

In order to improve food allergy knowledge, an intervention through education or 

training is equally important for chefs (Simpson et al., 2011). Cue to action also can 

increase the knowledge.  

 

The cue to action in the context of this study is exposure to social media and gaining 

information through the Internet. Hahn (2014) discovered browsing websites, 

becoming a member of the Food Allergy and Anaphylaxis Network (FAAN) and 

subscribing to emails or receiving alerts to increase food allergy knowledge among 

parents. More direct cues to action that contribute to greater food allergy knowledge 

are the experience of anaphylactic shock, being hospitalized, meeting allergists and 

being under treatment; education and age also contribute (Hahn, 2014). 

 

Meillier et al. (1997) examined the role of the cue to action in a qualitative study 

which established that changing health behaviour depends on several factors: 

attitude, knowledge, social influence, experience and confidence. The experience of 
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visiting the emergency department significantly influenced food allergy knowledge 

because the participants were exposed to more information and advice from doctors 

(Hahn, 2014). Based on prior studies, therefore, the hypothesis is articulated as 

follows: 

Hypothesis H2e: Food allergy knowledge has an influence on cue to action 

among nursery employees. 

 

2.18  The influence of food allergy knowledge on self-efficacy 

Self-efficacy can be defined as the ability, beliefs and self-confidence to execute the 

behaviour (Rosenstock et al., 1988); this study focuses on nursery employees‘ self-

efficacy in protecting food allergy sufferers by implementing safe food handling 

practices. In the absence of studies to measure the influence of food allergy 

knowledge on self-efficacy in nurseries, studies from public health will support the 

hypothesis development.  

 

Riggins (2006) assessed self-efficacy and intention to follow Hazard Analysis 

Critical Control Points (HACCP) among directors and foodservice workers in Child 

Centres in Midwestern states. Cho et al.‘s (2010) examination of the relationship 

between food safety knowledge, self-efficacy and food safety behaviour indicated 

that food safety knowledge influenced neither self-efficacy nor food safety 

behaviour.  
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Lum (2010) identified mothers of young children who had the confidence to practise 

safe food handling at home; their self-efficacy arose, first, from wanting to be role 

models for their children in practising safe food handling; and second, they had 

attended food handling workshops and training. Based on these studies, the following 

hypothesis is stated as follows:   

Hypothesis H2f: Food allergy knowledge has an influence on self-efficacy among 

nursery employees. 

 

2.19 The mediation effect of health beliefs on the relationship between food 

allergy knowledge and food safety behaviour among nursery employees  

Mediation is one of the method that a scholar can describe the progression  by which 

one variable affects one another (MacKinnon, Fairchild, & Fritz, 2007) therefore this 

study assesses whether health belief (perceived severity, perceived susceptibility, 

perceived benefit, perceived barrier, cue to action and self-efficacy) mediate the 

relationship between food allergy knowledge and food safety behaviour.  

 

As the results for the mediation effect of the health beliefs considered above are 

inconsistent, the third objective of this study is to investigate the possibility of a 

mediation effect of health beliefs on the relationship between food allergy knowledge 

and food safety behaviour among nursery employees. 
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Orji et al. (2012) stated that lack of clarity about the relationship suggested 

investigation of the possible mediating effect among the constructs within a specific 

context. Their study concluded that perceived severity, susceptibility, benefit and 

barriers mediate the relationship between self-identity and future consequences of 

healthy eating behaviour among Internet users. Given the lack of literature on the 

constructs in the context of this study, related issues in public health were 

considered, and the third group of hypotheses was developed as follows.  

 

2.20 Perceived severity mediates the relationship between food allergies 

knowledge and food safety behaviour among nursery employees  

Orji et al. (2012) explored the relationship of the six health belief constructs on 

healthy eating behaviour among adults recruited via the Internet. They found that the 

relationship between perceived severity and health behaviour is weak, and that an 

individual will take action only if he/she believes that there are negative 

consequences such as eating unhealthy food being associated with chronic diseases 

like cardiovascular illness and cancer, possibly leading to death, or a financial burden 

and lowering the quality of life. That is, they will only perform healthy behaviour if 

they perceive that unhealthy behaviour will have a negative impact on their life.  

 

Iranagh et al. (2016) examined the relationship between nutritional knowledge and 

healthy food behaviour among elderly women, before the intervention, and three and 

six months after intervention. The intervention took the form of two 120-minute 

classes a week, supported by nutritional information brochures. They found that 
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perceived severity did not influence healthy food consumption at any stage. Since 

there are no predictable results from previous studies, the hypothesis is formulated as 

follows:   

Hypothesis H3a: Perceived severity mediates the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. 

 

2.21 Perceived susceptibility mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. 

Many researchers worldwide have investigated behavioural change with relation to 

disease. Rosenstock (1974) found a negative association between susceptibility and 

behavioural change caused by lower perception of the susceptibility to disease. On 

the other hand, Hochbaum (1958) had discovered that the readiness of an individual 

to take action was based on their perceived susceptibility and perceived benefit. 

Again, assessment of the mediation effect of perceived susceptibility is based on the 

public health literature.  

 

Iranagh et al. (2016) tested the association between perceived susceptibility and 

nutritional behaviour in elderly women following healthy food consumption 

workshops, again with a result that was not statistically significant to establish that 

perceived susceptibility can lead to behavioural change in choosing healthy food and 

performing regular exercise. Burke et al. (2008) conducted a study on healthy 

behaviour focusing on weight loss, diet and exercise among hypertension patients.  
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Neither perceived susceptibility nor perceived benefits affected health behaviour. 

Again, since there are no predictable results from previous studies in the context of 

food allergy, the hypothesis was developed as follows: 

Hypothesis H3b: Perceived susceptibility mediates the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. 

 

2.22 Perceived benefits mediate the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. 

As mentioned previously, Burke et al. (2008) conducted a study to determine 

mediating behavioural change among hypertension patients; perceived benefits were 

not found to affect health behaviour. Similarly, Iranagh et al. (2016) found that 

perceived benefits are not correlated significantly with healthy food behaviour 

among hypertension patients. Interventions such as nutritional classes were 

conducted and the result evaluated before the intervention, after three months and 

after six months of the intervention. The result revealed that the relationship between 

perceived benefits and healthy food behaviour was only significant six months after 

the intervention.  

 

On the other hand, Razmara et al. (2018) conducted a study to examine safe driving 

behaviour among taxi drivers in Iran, using cues to action, perceived barriers and 

perceived benefits. Cues to action and perceived benefits were shown to be positively 

correlated with safe driving behaviours. Cho et al. (2010) also found that perceived 
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benefit is statistically associated with food safety behaviour. Since the results from 

these studies are inconsistent, the next hypothesis is proposes as follows: 

Hypothesis H3c: Perceived benefit mediates the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. 

 

2.23 Perceived barriers mediate the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. 

According to  Razmara et al. (2018), perceived barriers have an uncertain 

relationship with behaviour change. Even if an individual identifies a health 

condition as threatening and believes that a particular action will efficiently reduce 

the threat, barriers may prevent engagement in the health-promoting behaviour. 

Garayoa et al. (2011) identified lack of well-trained staff, financial support and 

facilities as barriers to successful HACCP in catering outlets.  

 

Burke et al. (2008) measured healthy eating behaviour such as low sodium intake, 

reduced saturated fat intake and increased physical activity among hypertension 

patients, investigating perceived barriers as a potential mediator in implementing 

healthy behaviour. They found that perceived barriers appeared not to mediate in 

dietary programmes or physical activities, and concluded that there was no clear 

mediation relationship. Similarly, lack of supervisor support, food safety training and 

formal food guidelines for reference are barriers for food handlers (Aziz & Dahan, 

2013).  
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Orji et al. (2012) stated that perceived benefit mediated the relationship between self-

efficacy, self-identity and consideration for future for healthy eating behaviour 

among adults. Despite the combination of constructs and the different field of study, 

perceived barriers should be tested as a mediator in this study. Thus, the hypothesis 

is as follows:  

Hypothesis H3d: Perceived barriers mediate the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. 

 

2.24 Cue to action mediates the relationship between food allergy knowledge 

and food safety behaviour among nursery employees                                                                                                                                                     

Cues to action can act as a stimulus of behavioural change. According to Gasparotto 

(2007), this neglected construct will motivate changed perception and behaviour 

towards illness. The conceptualisation of the cue to action in this study is the specific 

stimuli includes personal experience, mass media, education and advice from others 

(Gasparotto, 2007). According to Cavill and Bauman (2004), a mass media 

information campaign is borderless and reachable. The availability of websites and 

information regarding food allergy catches the attention of food allergy sufferers and 

their parents, on websites such as the Food Allergy Anaphylaxis Network (FAAN). 

Social media such as Facebook also allow them to gain more knowledge and interact 

with others worldwide. Mattson (1999) considered media, information and 

experience as cues to action that can stimulate people‘s perception of illness and 

change their health behaviour. 

 



 

69 

Odhav et al. (2018) also emphasized that parents of food allergy sufferers can reduce 

their anxiety level by learning about and understanding food allergy. Thus, cue to 

action has an influence on perceptions and food safety behaviour. Cho et al. (2010) 

indicated that food safety knowledge among foodservice workers predicts perceived 

susceptibility, perceived severity and perceived barriers, while perceived benefit and 

cue to action influence food safety behaviour.  

 

As already explained Abdurrahman et al. (2013) found that parents of food allergy 

sufferers avoid eating away from home and limit their vacations, under the influence 

of perceived susceptibility, severity, benefit and barriers. According to Stjerna et al. 

(2014) there is no mechanism to envisage the severity of the food allergy reaction 

once it is triggered, so parents take full responsibility for protecting their children, 

possibly reducing their quality of life (Madsen et al., 2010). Thus, these studies 

revealed that the experience predicted by health beliefs and their consequences lead 

to behaviour change. Experience also provides valuable information that modifies 

perceptions of health behaviour such as barriers, costs and benefits (Weinstein, 

2007). 

 

When people  are exposed to cues to action such as experience of foodborne illness, 

they tend to perform better food safety behaviour (Faradillah et al., 2014; Cho et. al., 

2010). Thus, the following hypothesis is proposed: 

Hypothesis H3e: Cue to action mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. 
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2.25 Self-efficacy mediates the relationship between food allergy knowledge 

and food safety behaviour among nursery employees 

Again, since the use of the health belief constructs in the context of preventing food 

allergy reactions is limited, the literature on the mediating effect of health belief 

constructs in public health is referred to. For example, Burke et al. (2008) identified 

self-efficacy as a mediator; eduction in fat, sodium and energy intake resulted in 

weight loss, and self-efficacy was identified as an important mediator (Burke et al., 

2008). Since the result is unknown in the context of food allergy, the hypothesis is 

formulated as follows: 

Hypothesis H3f: Self-efficacy mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees 

 

2.26 Summary of the Hypotheses 

Following the discussion on the interrelationship between food allergy knowledge, 

health beliefs and food safety behaviour, the three groups of hypotheses are as 

follows: 

H1: Food allergy knowledge influences food safety behaviour among 
nursery employees. 

H2a: Food allergy knowledge has an influence on perceived severity among 
nursery employees. 

H2b: Food allergy knowledge has an influence on perceived susceptibility 
among nursery employees. 
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H2c: Food allergy knowledge has an influence on perceived benefit among 
nursery employees.  

H2d:   Food allergy knowledge has an influence on the perceived barriers 
among nursery employees. 

H2e: Food allergy knowledge has an influence on the cue to action among 
nursery employees. 

H2f: Food allergy knowledge has an influence on self-efficacy among 
nursery employees.   

H3a:  Perceived severity mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees. 

 
H3b:  Perceived susceptibility mediates the relationship between food 

allergy knowledge and food safety behaviour among nursery 
employees  

H3c: Perceived benefit mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees  

H3d : Perceived barriers mediate the relationship between food allergy 
knowledge and food safety behaviour among nursery employees 

H3e: Cue to action mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees  

H3f :  Self-efficacy mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees.  

 

 

2.27 Conclusion  

The literature review covered numerous aspects of food allergy, health beliefs and 

food safety behaviour, and the theory underpinning the study. Based on the literature 

review, the hypotheses were developed. The next chapter reviews the research 

methodology. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

 

3.1 Introduction 

The main aim of this chapter is to determine the research paradigm for the study, by 

discussing the research design, population, choice of the appropriate sample size, and 

development of the research instruments. Details pertaining to the procedure for data 

collection and analysis are presented. 

 

3.2 Research Paradigm 

The research paradigm widely used in the field of social science (Saunders et al., 

2009), is a well-defined set of beliefs that monitor the researcher in accomplishing 

the investigation (Guba & Lincoln, 1994). Saunders et al. (2009) defined it as a 

technique to assess, understand, interpret and explain social phenomena, while Guba 

and Lincoln (1994) added the ontological question, i.e. what is the form and nature of 

reality? the epistemological question, i.e. what is the basic belief about knowledge 

(i.e. what can be known?) and the methodological question, i.e. how can the 

researcher go about finding out whatever s/he believes can be known? (Guba & 

Lincoln, 1994). Others have defined it as a comprehensive framework that 

encompasses understanding, perception and beliefs of various theories and practices 
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in conducting research (Cohen, Manion & Morrison, 2000), while in 1994 Guba and 

Lincoln established that there are three classes of research paradigm, namely 

positivism, constructivism and critical theory, as shown in table 3.1. 

Table 3.1 

Summary of differences in terms of the research paradigm 

Criteria 

 

Positivism 

 

Constructivism 

 

Critical Theory 

 Theory 
building 
or 
Theory 
testing 

 

Propose theories that 
can be verified in 
order to confirm or 
reject 

 

Test theories in a 
controlled setting, 
empirically supportive 
or falsifying 
hypotheses through a 
process of 
experimentation. 

 

Theories are created 
from multiple 
realities. 

 

 

Theory is formed by 
social and cultural 
contexts. 

 

Theories are 
constructed from 
analysing power 
relationships 
(deconstructing the 
world). 

 

 

Role of 
researcher 

 

Discover reality 

Scientifically explain, 
describe and forecast 
phenomena 

 

 

Study social, 
cultural and mental 
phenomena to reveal 
why people work in 
certain ways 

 

Describe the several 
realities 

 

 

Political freedom  and 
increasing critical 
awareness 

 

Nature of 
reality 

 

 

 

 

Objective, true reality 
exists by the fixed 
natural cause-effect 
laws 

 

Reality is generalized 

 

Researchers and 
reality are independent 

 

Reality is created, 
interpreted and 
experienced  by people 
in  their interactions           
with each other and 
wider social systems 

 

Reality is shaped by 
social political, 
cultural, economic, 
ethnic and gender 
values 
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Criteria 

 

Positivism 

 

Constructivism 

 

Critical Theory 

 Nature of 
knowledge 

 

Knowledge is based 
on verified hypotheses 

 

Knowledge is based 
on subjective beliefs, 
reasons, values and 
understanding 

 

Knowledge is 
established by the live 
experience and the 
social relations that 
structure these 
experiences 

 
Source: Adapted from: Bryman and Bell (2007) and Guba and Lincoln (1994. p. 105-

117). 

 

On this basis, Creswell (2009) indicated that the positivist research paradigm is 

typically associated with a quantitative research approach that understands that there 

is one true reality that can be revealed by means of rigorous empirical study. Within 

the positivist paradigm, researchers are neutral observers and the outcome of the 

research is not influenced by their beliefs, values or biases (Guba & Lincoln, 1994). 

Consequently, researchers distance themselves from the research subject in order to 

ensure objectivity during the data gathering and analysis phases (Bryman & Bell, 

2007). 

 

The constructivist paradigm allows researchers to encourage subjective meaning 

from individuals‘ experiences towards certain subjects in order to understand a 

certain phenomenon (Creswell, 2009). This paradigm is linked with the qualitative 

research approach, in which researchers co-operate directly with the subjects in order 

to identify their understanding of the phenomenon.  
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Finally, the critical theory research paradigm assumes that reality is shaped by social, 

political, economic, cultural, ethnic and gender values (Guba & Lincoln, 1994). This 

allows the researcher to acquire a single reality, shaped by social values as well as 

influences from other forces. 

 

This adopts the positivist paradigm, associated with a quantitative approach and the 

validation of hypotheses based on real phenomena. It employs a theory or model to 

test the hypotheses proposed in the previous chapter. 

 

3.3  Research Design 

This study explores the relationship between food allergy knowledge and food safety 

behaviour, and the mediation effect of health beliefs on this relationship. It adapts 

Cho et al.‘s (2010) Food Safety Belief Model to explore how individual performs 

food safety within the context of preventing foodborne illness.  

 

The quantitative approach has advantages in time, cost and the contextual setting; 

Kumar, Talib and Ramayah (2013) also claim that the results are more generalizable 

than those from qualitative studies. According to Sekaran (2003), there are two types 

of research design based on the time horizon of the study: cross-sectional and 

longitudinal. From the methods reviewed, the cross-sectional method was chosen, as 

the researcher has time only to collect the data once over a limited period (Sekaran, 

2003).  
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The cost is reduced by gathering data through a questionaire survey distributed 

online.  This is also based on the suitability of the topic to gather the information 

about the food allergy knowledge, health beliefs and food safety behaviour among 

nursery employees. Whereby the questionaire survey was distributed via online. 

Based on the information, data was exracted and analyzed to understand the current 

situation happen at the nurseries. 

 

3.4  Sample and Population 

One of the crucial parts in research design is identifying the right sample. Sekaran 

(2003) defined sample as a subgroup of the population, while Hair et al. (2017) 

stated that the sample comprises elements or people selected from a huge population. 

The population is the total of people, things, events or other relevant items that are to 

be scrutinized (Sekaran, 2003), and is usually too large for the researcher to handle. 

According to Sekaran (2003) the selection of an adequate number of elements or 

individuals from the population is known as sampling and is closely related to the 

types of data analysis as well as the statistical software to be used.  

 

Figure 3.1 shows the process of choosing a sampling design (Sekaran, 2003, p.281), 

as there are advantages and disadvantages in each technique. This study chooses 

probability sampling as a comprehensive and convenient technique (Sekaran, 2003). 

The population of nurseries in Malaysia is large, therefore, those located in Penang 

were chosen.  
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It is based on the data provided by Department of Statistic Malaysia (2015), 

among the foremost density states in Northern region is Penang and the level of 

urbanisation is high in this states. The population is further reduced by focusing on 

nurseries operated under the Ministry of Rural Development or Jabatan Kemajuan 

Masyarakat (KEMAS) in Penang, for several reasons which make these nurseries 

attract more children the the private nurseries.  

 

This nursery is cheaper rate for education as compared to private nurseries and for 

that reason; parent will choose to send their children. The location of the nurseries 

widely distributed and therefore it more likely to be located conveniently nears the 

parent‘s workplace. Besides that, the government‘s nurseries are approachable and 

give cooperation as compared to private nurseries in collecting the data. Due to that, 

these nurseries have more students which are become a popular place to send their 

children. Taken into consideration off all the factors as mentioned above, therefore 

the justification for choosing these nurseries are justified.  
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Figure 3.1 Choice Points of Sampling Design 

Source: Sekaran (2003. p. 281) 

 

This study was conducted specifically in Penang as a case study. A case study 

involves:   

―Detailed examination of a single example of a class of phenomena. 

It is often useful in the preliminary stages of an investigation since it 

provides hypotheses which may be tested systematically with a 

larger number of cases. Case studies are frequently used in 

Is REPRESENTATIVENESS of sample critical for 
the study? 

Yes No 

Choose one of the PROBABILITY 
sampling designs. 

Choose one of the 
NONPROBABILITY sampling 

designs. 

 

Generalizability Assessing 
differential 
parameters 

in 
subgroups 

Gathering 
more 
information 
from a 
subset of the 
sample. 

 Choose 
convenience 
sampling 

To obtain 
quick, even 
if unreliable 
information. 

Collecting 
information 
in a localized 
area. 

Choose 
simple 
random 

sampling 

Choose 
systematic 
sampling 

Choose 
cluster 
sampling 
if not 
enough 
money 

Choose 
area 

sampling 
Choose 
double 
sampling 

If purpose of study mainly is for: If purpose of study mainly is for: 

To obtain 
informa- tion 
relevant to and 
available only 
with certain 
groups. 
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sociological research, sometimes as the preliminary to more 

extensive investigation‖ (Gomm, Hammersley, & Foster, 2009). 

―While it is possible for case study work to have general relevance 

without empirical generalization across cases, through reliance on 

theoretical inference, there is one respect in which all case study 

research tends to involve empirical generalization: cases are often so 

large that it is not possible to collect data about them as a whole. 

Instead, parts of them are investigated and the findings generalized 

to the whole case‖ (Gomm et al. 2009, p.7).  

 

As an example of area sampling, all districts in Penang (Northern Penang Island, 

Southwest Penang Island, North Seberang Perai, Central Seberang Perai and South 

Seberang Perai) were chosen as the case study. This is because this study explores 

the situation in a specific area (area sampling) as well as to understand and explore 

the phenomena at the nurseries (see Appendix 4 -lists the actual nurseries).  

 

3.5  Unit of Analysis and Sample Size 

Another critical part of the research methodology is choosing the unit of analysis and 

confirming the sample size. The unit of analysis is defined as what and who is to be 

examined (Sekaran, 2003); in the current study it is employees from government 

nurseries, working with children aged 2 to 6, located in Penang. The ages of 2 to 6 

correspond to the criteria in the government‘s Early Childhood Education 

Programme, together classed here as nurseries: 

i. Nursery children aged 2-4 years old (Taman Asuhan Kanak-Kanak: 

TADIKA) 
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ii. Preschool children aged 4-6 years old (Taman Bimbingan Kanak-Kanak 

:TABIKA).  

 

The programme is implemented by the Early Childhood Education Division in 

conformance with the National Pre-School Standard Curriculum (Kurikulum 

Standard Prasekolah Kebangsaan: (KSPK) under the Ministry of Education Malaysia 

(MOE) and Social Welfare Department (SWD) and under the Child Care Act 1984 

and Development Policy (Dasar Asuhan dan Didikan Awal Kanak-Kanak). 

 

There are approximately 600 nursery employees in Penang, according to the Ministry 

of Rural Development. The criteria for inclusion in this study are that an individual is 

working in a government nursery, and has knowledge of food allergy. Screening 

questions are set at the beginning of the survey in order to determine whether the 

respondents have certain characteristics that make them eligible to take part in a 

study. However, given the large number of potential respondents, the sample size is 

determined as follows:   

 Based on a population of 600, the required sample is 234 (Krejcie & Morgan, 

1970).  

 Other than that, there is another method to calculate the sample size 

such as using G*Power software. Therefore based on this software 

calculates the sample size required for this study as 153.  

 From the total population of 600 nursery employees, only 297 nurseries 

participated in this study. Therefore only 250 valid responses were used 
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in the PLS-SEM for data analysis. This is because the objective of this 

study is to assess on food allergy knowledge. Only 250 nursery 

employees reported to have food allergy knowledge was analysed.  

 

The reason for choosing nurseries is because the children with food allergy are 

dependent on the parents about what food to be consumed daily. While in nurseries, 

they rely more on nursery employees to feed and take care of them while their 

parents working. Children between 0-5 and 6-10 years old are at a higher risk of 

having a food allergy (Namork et al., 2011) as mentioned in the previous chapter. 

Therefore, the rationalisations for choosing the nursery employees and the location to 

be distributed the survey are justified. Research instrument used to collect the data 

for this study is based on the prior studies and newly developed to suit with the 

context of this study. Thus, the following paragraph will be explained about 

instrument design.  

 

3.6  Research Instrument Design 

The questions used in this study were adapted from Cho et al. (2010), Hahn (2014), 

Wen (2015), Choi (2012), Bolte (2013), Riggins (2006), Gupta et al. (2009) and 

Sharma (2011), as depicted in table 3.2. They were checked to ensure their relevance 

to this study, and modifications were made for reliability and ease of understanding 

by the respondents. The advantages of using existing questionnaires are their 

established quality (Bell & Bryman, 2007), already tested for reliability and validity.  
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In order to get the accuracy of the translation in a cross-cultural survey, therefore 

back translation is one of the procedures need to be followed (Brislin, 1970 & 1980). 

The valid set of questionnaire with the new items developed was translated from 

English to Bahasa Melayu by English lecturer and Senior Lecturer. Upon satisfactory 

review, then, it was checked by Bahasa Melayu's teacher. Bahasa Melayu is the 

official and national language of Malaysia. The final set of questionnaire was 

checked by Senior Lecturer from the Hospitality department. The validity of the 

translation process was checked and compared to the original set of questionnaires. 

Only minor variation was detected, however, it did not alter the meaning. A field test 

was conducted to ensure comprehension of all items. Generally, the respondent‘s 

feedback is that the questionnaire was clear and easy to complete.  

Table 3.2 

Sources questionnaire items 

Questions 
(Q) 

Instruments Number 
of items 

Sources 

 PART A DEMOGRAPHIC PROFILE  Researcher 

1 Name of the nursery and location– open 
ended question 

1 (Q1-13) 

 

 

 

 

 

 

 

 

2 Do you know about food allergy? – open 
ended question 

1 

3 Demographic profile –gender, race, age, 
education level, position and working 
experience.  

6 

4 The existence of food allergy sufferers at 
nurseries 

1 

5 Number of food allergy sufferers at 
nurseries –open ended question 

1 
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Questions 
(Q) 

Instruments Number 
of items 

Sources 

6 Student‘s food allergen – open ended 
question  

1  

Researcher (Q1-
13) 

 

 

7 Food allergy among nursery employees  1 

8 Nursery employee‘s food allergen –open 
ended question  

1 

9 Person who diagnose food allergy  1 

10 Other persons affected by the food 
allergy  

1 

11 Other food allergens – open ended 
question  

1 

 

12 Food handler certificate  1 

13 Types of intervention  1 

 PART B FOOD ALLERGY 
KNOWLEDGE  

  

1 Food allergy is a serious health problem 
unknown by public 

1 Gupta et al. 
(2009) 

 

Researcher (Q2-
10) 

 

 

 

 

 

2 Allergen can cause negative effect on the 
body such as itchy on skin, nose and eye. 

1 

3 Food allergy can be harmful 1 

4 Food allergen avoidance 1 

5 Children with asthma are at risk of food 
allergy (for example prawn) 

1 

6 Children with eczema are at risk of food 
allergy 

1 

7 Food allergy can cause itchiness   1 

8 Food allergy can distract breathing  1 

9 Food allergy can cause redness in the eye 1  

10 Food allergy can cause stomach ache   1 Researcher & 
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Questions 
(Q) 

Instruments Number 
of items 

Sources 

11 Avoid using food allergen  1 Adapted from 
Choi (2012) 

(Q11-14) 

12 

13 

Avoid recycled oil 

Separation of ingredients   

1 

1 

 

14 Avoid cross contact with the utensils 1  

15 Seafood can cause food allergy reaction  1 Researcher and  

16 Milk and dairy product can cause food 
allergy reaction. 

1 Adapted from 
Wen (2015) and 

Gupta et al. 
(2009) (Q16-18) 

17 Eggs can cause food allergy reaction 1  

18 Nuts can cause food allergy reaction. 1 
 

19 Wheat can cause food allergy reaction 1 Sharma (2011) 

20 Monosodium Glutamate can cause food 
allergy reaction  

1 Researcher (Q20-
22) 

 

 

21 Chicken can cause food allergy reaction 1 

22 Shrimp paste (belacan) can cause food 
allergy reaction 

1 

23 General knowledge about food allergy  1 Choi (2012) 
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Questions 
(Q) 

Instruments Number 
of items 

Sources 

PART C  HEALTH BELIEFS 

 PERCEIVED SUSCEPTIBILITY   

1 Children is high risk to get food allergy 1 Researcher and 
adapted from 
Choi (2012) 

2 Food allergy population in children is 
increasing  

1 Researcher  

3 Concern about food allergy among 
children 

1 Researcher and 
adapted from 
Choi (2012) 

  

PERCEIVED SEVERITY 

  

1 Danger of food allergy  1  Researcher (Q1-
7) 

 

 

2 Comparison of seriousness of food 
allergy between adults and children 

1 

3 Food allergy reaction 1 

4 Low quality of life  1 

5 Increased medical cost 1 

6 Increased stress 1 

7 Absenteeism  1 

8 Need protection 1 Adapted from 
Riggins (2006) 

  

 

 

 

 

  



 

86 

Questions 
(Q) 

Instruments Number 
of items 

Sources 

PERCEIVED BENEFIT 

1 The need for information about food 
allergy  

1 Researcher 

and adapted from 
Choi (2012) 

2 Knowledgeable  1 

 

Researcher 

and adapted from 
Choi (2012) 

3 Avoid food allergy reactions 1 Researcher 

and adapted from 
Choi (2012) 

4 Need information from parents 1 Researcher 

5 Good practice   Researcher 

 

   

1 

 

PERCEIVED BARRIERS 

Exposure to food allergy  

Lack of time 

 

 

     1  

1     

 

 

Researcher (Q1-
6) 

2 Lack of utensils 1 

 

3 Lack of staff 1 

4 Lack of information 1 

5 Lack of knowledge 1 

6 Open ended question about barriers to 
implementing food safety behaviour  

1  

 SELF EFFICACY   

1 Ready to increase food allergy 
knowledge  

1 Adapted from 
Choi (2012) 

2 Can handle emergency case  1 Researcher 
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Questions 
(Q) 

Instruments Number 
of items 

Sources 

3 Prepare safe food  2 Adapted from 
Choi (2012) 

4 Can recognize the food allergy sufferers   1 Researcher (Q4-
8) 

 

5 Confident when parent talk about food 
allergens 

1  

 

 

 

 

6 Information about food allergy helps to 
avoid food allergy reaction 

1 

7 Food safety behaviour is important 1 

8 Practise food safety behaviour  1 

  

CUE TO ACTION  

  

1 Experience  1 Researcher (Q1-
9) 

 

 

 

 

 

2 Extra precaution 1 

3 Knowledge 1 

4 Information from social media 1 

5 Information from printed media 1 

6 Information from campaign 1 

7 Information from parents 1 

8 Food allergy labelling 1 

9 Symptoms indicator 1 

 PART D FOOD SAFETY 
BEHAVIOUR 

  

1 Food preparation  4 Researcher, 
adapted from 
Choi (2012) and 
Cho et al. (2010) 
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Questions 
(Q) 

Instruments Number 
of items 

Sources 

 

2 

 

Serving food  

 

4 

 

Researcher and 
adapted from 
Choi (2012) 

3 Allergy prevention 2 Researcher and 
adapted from 
Choi (2012) 

 Source: Developed by researcher 

 

3.7 Measurement Scale 

The questionnaire was divided into four sections: Part A on the demographic profile; 

Part B on food allergy knowledge; Part C on health beliefs; and Part D on food safety 

behaviour. Knowledge constructs were measured using a 5-point Likert scale, from 1 

= totally unsure to 5= totally sure; and health belief on a 5-point scale from 1 = 

totally disagree to 5 = totally agree. Before the questionnaire was distributed, a pilot 

test was conducted to ensure its validity and reliability. A 5-point scale was chosen 

because it was used by other researchers and makes for easier comparison as used by 

Cho et al. (2010).  

 

Most of the studies measured the level of food allergy knowledge used a nominal 

scale of true, false or don‘t know (Gupta, et al., 2010; Common et al., 2013). 

Traditionally, the ―true‖ answer indicates that the respondents understand the 

statement or question being asked and are able to choose the correct answer. ―False‖ 

indicates that the respondents fully understand the statement or question but disagree 

with it. ―Don‘t know‖ indicates that the respondent has not understood the question, 
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or is unable to decide whether the statement is right or wrong. A similar technique is 

used for multiple choice answers (Choi & Rajagopal, 2013; Shafie & Azman, 2015; 

Din, Rashid, & Ramli, 2015). However, Hunt (2003, p.100) emphasized that:  

―Such methods of measurement have serious deficiencies that can 

be alleviated by expanding the definition of knowledge to include 

the test-taker‘s certainty. The person‘s certainty about the answers 

on a test captures important, but now neglected, dimensions of 

knowledge. Failure to do so prevents the formulation of precise 

questions about the full process by which individuals and 

organizations acquire, retain and manage knowledge to perform 

tasks safely, effectively and at a high quality level‖. 

 

Hunt (2003), stated that a Likert scale ranging from 1 to 5 was used, with 1 

indicating ―totally unsure‖ of the answer and 5 ―totally sure‖. Hunt (2003) added that 

individuals will alter their behaviour and performance not only according to their 

knowledge and practice, but also to what they perceive and anticipate and how they 

react to a variety of needs, desires and purpose. He concludes that the widely used 

Likert scale is a practical way of measuring knowledge and it is.  

 

3.8 Procedure for Data Collection 

Approval was gained from the Director of Rural Development. or Jabatan Kemajuan 

Masyarakat (KEMAS). One supervisor was assigned by the Department of 

Community Development to supervise for each of the five districts namely Northern 

Penang Island, Southwest Penang Island, North Seberang Perai, Central Seberang 

Perai and South Seberang Perai. The total number of nurseries in Penang is 244 (see 

appendix 4). The supervisors from each location were contacted for their their 
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consent, and the Google Doc web survey was submitted to them. The supervisors 

disseminated the survey to the nursery employees online. Data was collected from 

late February to April 2017, as suggested by the Director of Rural Development.  

 

The use of a web survey has become popular for several reasons: it is reasonable, 

with an attractive format; it results in fewer unanswered questions (designed to avoid 

respondents skipping questions); it is faster; and it can attain a higher response rate 

than by manual distribution (Hair, Babin, Money & Samouel, 2003). It also saves 

time in keying in the raw data. Despite these advantages, web surveys face the 

problem of multiple submissions, although there is a setting which allows only one 

response per person. Besides that, there is also another problem encounter during the 

data collection such as it take long time to get the consent from the Headquarter of 

Ministry of Rural Development because the Director of Rural Development in 

Penang was assigned to another state  and waiting for new director to be replaced.  

 

Only nursery employees with food allergy knowledge were selected as respondents, 

as only they can provide the required information. After the data were gathered, then 

data analyses were conducted to answer the research objectives and hypotheses that 

have been developed. 

 

3.9 Procedure for Data Analysis 

After finalising the focus of the study, establishing the research methodology and 

data collection, the next step is data analysis. Data analysis is a crucial part of 
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research as it is designed to give the answers to the research questions and 

objectives, and to test the hypotheses. Partial Least Square Structural Equation 

Modelling (PLS-SEM) was used here for analysis (Hair, Hult, Ringle & Sarstedt, 

2017).  

 

3.10 The Use of Software for Data Analysis 

The research objectives, questions and hypotheses determine the type of software 

used for the data analyses, in this case: 

i. Statistical Software Package for Social Sciences (SPSS) version 22 

ii. SmartPLS software version 3.0. (PLS-SEM) 

SPSS was used to analyze the demographic data and SmartPLS software to visually 

show the associations of variables and hypotheses, as well as to draw the conclusion.  

 

3.11  Advantages of PLS-SEM 

Data analysis involves descriptive statistics for the demographic information and 

inference statistics to test the hypotheses, specifically second-generation multivariate 

analysis. PLS-SEM is considered the most influential statistical technique and is used 

here to explain the variance of the dependent variable (Hair et al., 2017).  Its 

advantages over the first-generation multiple regressions method are: 

a. A smaller sample size can be used.  
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b. PLS-SEM does not require the data to be in a normal distribution, and it 

provides an alternative for analysis of nonparametric data, essential to 

overcome the weaknesses of the previous version.  

c. PLS-SEM can measure a greater numbers of variables. Covariance-based 

SEM is able to handle more than 50 items.  

d. PLS-SEM is used to assess complex models. 

 

According to Hair et al. (2011), the PLS-SEM functions are almost identical to 

multiple regressions but more vigorous, and offering results visually. For the reasons 

listed above, it was chosen as fitting the purpose of this study. 

 

3.12 Pilot Testing 

Lewis, Templeton and Byrd (2005) suggest conducting a pilot test to detect any 

problems with the instrument before proceeding to the actual data collection. The 

pilot testing for this study was conducted after receiving approval from the Ghazali 

Graduate School of Government, Universiti Utara Malaysia (see Appendix 1), the 

headquarters of KEMAS, Putrajaya, and the Department of Rural Development, 

Penang (see Appendix 2). It surveyed five nurseries and took place between October 

and December 2016. These nurseries were excluded from the actual survey. A total 

of 30 employees participated and the results are shown in table 3.3. 
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Table 3.3 
Demographic Information of the Respondents in the pilot test 

 

Table 3.3 shows the demographic of the respondents from the pilot survey. All 

respondents from the pilot survey were female; and all were Malay. Most were in the 

age groups 18-25 (40%) and 26-35 (40%). For education level, most were Sijil 

Peperiksaan Malaysia holders (70%) followed by Diploma (16.7%). Most worked as 

Demographic 

 

Frequency (n=30) 

 

Percentage 

(%) 

 

Gender 

 

  
Female 

 

30 100 
Male 

 

0 0 
   
Ethnicity 

 

  
Malay 30 100 
Chinese 0 0 
Indian 0 0 
Others 0 0 
   
Age   
18-25 12 40 
26-35 12 40 
36-45 4 13.3 
46-55 2 6.7 
55 and above 0 0 
Education level   
PMR/SRP 1 3.3 
SPM 21 70 
STPM 1 3.3 
Diploma 5 16.7 
Degree 1 3.3 
Others: 1 (Master) 3.3 
Occupation   
Supervisor 0 0 
Teacher 22 73.3 
Cook 6 20 
Nanny 2 6.7 
Teacher‘s  assistant 0 0 
Others 0 0 
Working experience   
6 months and below 7 23.3 
1-2 years 8 26.7 
3-4 years 8 26.7 

 

5 years and above 7 23.3 
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teachers (77.3%), followed by cooks (20%) and nannies (6.7%). Their working 

experience was divided almost among the four groups specified.  

 

3.13 Assessment of the Measurement Models 

Before reporting the composite reliability and Cronbach alpha results, it is important 

to explain about model assessment. Model assessment provides empirical measures 

of the relationships between the indicators and the constructs; this is the 

measurement model. It also provides empirical measures between the constructs; this 

is the structural model. The empirical measures allow comparison of the theoretically 

established measurement and structural models with actuality, as characterized by 

the sample data. Conversely, they determine whether the model or theory fits the 

data.  

 

The measurement model is used to assess the relationship between the indicators and 

construct (Hair, et al., 2014, 2017),  and based on two steps: 

i. assessment of the measurement model. 

ii. assessment of the structural model.  

Under the measurement model, there are two further criteria to be examined: 

i. reflective measurement models and  

ii. formative measurement models.  
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3.14  Reflective Measurement Models 

The guidelines for assessment of the reflective measurement model for this study are 

summarized in Table 3.4. All the criteria are explained in Chapter 4 under sections 

4.10-4.12. 

Table 3.4  

Assessment of the measurement model  

No Assessment 

 

Criterion 

 

Guidelines 

 1.  

 

Internal 
consistency 

 

Composite 
Reliability 
(CR) 

 

CR > 0.7 (for exploratory 
study) CR > 0.8 (advanced 
research), CR < 0.6—lack of 
reliability (Nunnally & 
Berstein, 1994). 

 2.  

 

Indicator 
reliability 

 

Indicator 
loadings 

 

Item‘s loading > 0.7 and 
significant at least at the 
0.05 level. Loading 0.708 or 
greater (Hair, Black, Babin 
& Anderson, 2017) is 
recommended but loadings 
>0.4, (Hulland, 1999) 0.5 
(Bryne, 2016), 0.6 (Bryne, 
2016) or 0.7 (Hair et al., 
2010) is acceptable if other 
items have higher score of 
loadings to complement 
AVE and CR. 

 3.   

 

Convergent 
validity  

Average 
Variance 

Extracted 
(AVE)  

 

 

AVE > 0.50 
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No Assessment 

 

Criterion 

 

Guidelines 

 4.  Discriminant 
validity 

Cross 
Loading 

 

Fornell & 
Larcker 
criterion 

 

 

 

HTMT 
criterion 

 

 

 

 

 

Item‘s loading of each 
indicator is highest for its 
selected construct. 

 

The square root of the 
AVE of a construct should 
be superior to the 
correlations between the 
construct and other 
constructs in the model. 
(Fornell & Larcker, 1981). 

HTMT 0.85 (Kline, 2011) & 
0.90 (Gold, Malhotra and 
Segars (2001). 

 

 

 

 

 

 

 

Source:  Ramayah, Cheah, Chuah, Ting, & Memon, 2018) 

 

3.14.1 Internal consistency reliability 

According to Hair et al. (2014, 2017) the first criterion to evaluate is internal 

consistency. In PLS-SEM, acceptable values for composite reliability are at least 

0.70 in the early stage and 0.8 and above for established research. A value of 0.60 

is considered as low reliability (Nunnally & Berstein, 1994). Reliability as define 

by Hair et al. (2010) is the ―extent to which a variable or set of variables is 

consistent in what it is intended to measure‖ (p.93).  

 

3.14.2 Indicator reliability (outer loadings) 

This assesses the extent to which an indicator(s) is consistent with what is measured 

in the study (Urbach & Ahlemann, 2010). Chin (1998) emphasized that the indicator 

loading at the 0.05 level of significance must be larger than 0.7. However, a loading 

value equal to and larger than 0.4 is acceptable when the summation of loadings 
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results is high; this can contribute to AVE values greater than 0.5 (Hulland, 1999). 

Any indicators that have low reliability are eliminated.  

 

3.14.3 Convergent validity 

Convergent validity is the extent to which a measure correlates positively with 

alternative measures of the same construct (Hair et al., 2014, p. 102). It is measured 

by average variance extracted value (AVE). AVE is the degree of a latent construct 

or construct that explains the variance of its items or indicator (Hair et al., 2014, 

2017). The AVE value must be at least 0.5 (Fornell & Larcker, 1981; Hair et al., 

2017).  

 

3.14.4 Discriminant validity 

Discriminant validity identifies items that are not supposed to be associated or are 

overlapping. In PLS-SEM, there are two types of discriminant validity: cross loading 

(Chin, 1998) and Fornell and Larcker‘s criterion (Fornell & Larcker, 1981). The 

AVE of latent variables must be larger than correlations between other constructs. As 

suggested by Henseler, Ringle & Sarstedt (2015) heterotrait-monotrait (HTMT) is 

also used to assess discriminant validity. HTMT values should be greater than 0.85 

(Kline, 2011). However, Gold et al. (2001) suggested an HTMT value above 0.90 

indicates a problem in discriminant validity.  
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The result of the outer loading is gauged from the default report algorithm. After the 

reflective measurement model indicators have been assessed and found to meet the 

required criteria, the next step is to assess the formative measurement model. 

 

3.15  Formative Measurement Models 

According to Hair et al. (2014, 2017), the rule of thumb in assessing the formative 

measurement model is to check the correlation between constructs; it should be 

higher than 0.70. They also stated that for the collinearity indicator, the value of the 

Variance Inflation Factor (VIF) must be greater than 0.20 and lower than 5. 

Collinearity will be an issue if the indicator is extremely correlated.  

 

A VIF value ≥ 5 shows a potential collinearity problem (Hair, Ringle & Sarstedt, 

2011). The bootstrap procedure was performed to find if the weight of an indicator is 

significant, in which case the indicator is retained. If the weight is not significant but 

the corresponding item loading is reasonably high, for instance more than 0.50, the 

indicator can still be retained. However, where both the outer loading and outer 

weight are not significant and there is no empirical data to support the indicator, it 

must be deleted from the model. The formative measurement model‘s criteria are 

summarized in figure 3.2. 
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Figure 3.2 The Formative Measurement Model’s Criteria 

Source: Hair et al. (2014, 2017) 

 

 

3.16 Composite Reliability (CR) and Cronbach’s Alpha (CA)  

The pilot study results for CR and CA are depicted in table 3.5. The CR values range 

from 0.839 to 0.964 and the CA values from 0.723 to 0.959. Therefore, the model 

meets the reliability criteria.  
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formative measurement models 

Step 2 : Assess formative measurement 
models  for collinearity issues 

Step 3: Assess the significance and 
relevance of the formative indicators 
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Table 3.5 

Composite Reliability and Cronbach’s Alpha Values for Pilot Test 

 Constructs Cronbach’s 
Alpha 

Composite 
Reliability 

1 Cue to action (C2A) 0.942 0.952 

2 Food safety behaviour (FSB) 0.959 0.964 

3 Food Allergy Knowledge (K) 0.916 0.926 

4 Perceived Benefit (PBN) 0.921 0.940 

5 Perceived Barrier (PBR) 0.843 0.880 

6 Perceived Susceptibility (PSC) 0.723 0.839 

7 Perceived Severity (PSV) 0.907 0.925 

8 Self-efficacy (SE) 0.882 0.927 

 

 

3.17 The Research Process 

The research process followed in this study is based on that of Saunders, Lewis, and 

Thornhill (2009) approach. The first five stages have already been completed and the 

sixth proposed, and the remaining stages are described in Chapters 4 and 5.  It starts 

with defining the research problem; this study is an exploratory study to assess the 

nursery employee‘s food allergy knowledge, health beliefs and food safety 

behaviour. In addition, the cross sectional and area sampling was employed in this 

study. With the advancement of the technology therefore the online survey was used. 

A 5 points likert scale was used in this study. The research process of this study is 

illustrated in figure 3.3. 
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8. Disseminating and Evaluating  
the research 

 Sharing the research with  
audience-publication 

 Having the study‘s process  
assessed by audiences 
 
         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 The research process 

Source: Saunders et al. (2009) 

 

 

 

1. Identification research problem.  
 Identify a problem 
 Justification its importance 
 Arguing for the need to 

study it for audience 

3. Specifying a purpose 

 Stating the study‘s intent 
and focus 

 Narrowing the purpose to 
research question or 
hypotheses 

2. Reviewing the Literature 

 Selecting sources about the 
problem. 

 Summarizing the sources 
 Critically evaluating the 

sources 
 

4. Choosing a research design 

 Selecting an overall 
approach for the study 

 Planning the study‘s 
methods 

 

5. Selecting participant and data 
collection 

 Selecting site and 
individuals to study 

 Obtaining permissions 
 Gathering information 

 

6. Analysing Data and Reporting 
Results 

 Breaking down the data 
 Making sense of the data 
 Representing the data 

7. Drawing conclusions 

 Relating the study result 
to the literature 

 Identifying limitations of 
the study 

 Suggesting implications 
for practice and future 
research 
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After the data was gathered, PLS-SEM with SmartPLS 3.0 software was used to 

produce the results and answer the research objectives, question and hypotheses. For 

ease of reference, the research model is shown again in figure 3.4. 

 

 

Figure 3.4   Proposed Research Model of the Study, the Food Allergy Belief Model 

Source: Developed by researcher 
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The data analysis and results are discussed in Chapter 4. Implications and limitations 

of the study are explained in Chapter 5, with suggestions for future research. The 

results of the study are disseminated through a conference presentation and published 

in selected journals to enhance the body of knowledge (see Appendix 3 – list of 

publications).   

 

3.18 Conclusion 

This chapter discussed the research methodology, encompassing the research design, 

sample and population, research instrument, and the procedures for data collection, 

analysis and the pilot test. The instruments adopted and adapted from previous 

studies were described. Selection of PLS-SEM for data analysis was justified. 
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CHAPTER FOUR 

DATA ANALYSIS AND RESULTS 

 

4.1 Introduction  

This chapter describes the empirical results from the full survey, using the 

procedures outlined in the previous chapter. First, missing data are checked for, and 

then application of the procedures for data analysis suggested by reputable scholars 

in the field is begun. The measurement model is assessed by analysing its validity 

and reliability, and condensed as a hierarchical component model. The structural 

model is then confirmed, and the hypotheses tested. The results of the analysis are 

presented.  

 

4.2 Missing Data 

In social sciences research, one of the major problems in conducting a survey is 

missing data (Hair et al., 2017), resulting from respondents purposely or 

unintentionally failing to answer one or more questions. If the proportion of 

unanswered questions in a single return exceeds 15%, that questionnaire is 

eliminated from the survey.  
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An advantage of using an online survey, as in this study, is that the system 

automatically checks for unanswered responses; only if the respondent has answered 

all the questions is the completed survey accepted and downloaded for further 

analysis, eliminating the missing data problem. General knowledge and demographic 

data present in the next paragraph. 

 

4.3 Respondents’ Profiles 

The demographic details and experience of food allergies collected from the nursery 

employees are described in the following sub-sections.  

i. Gender 

ii. Ethnicity  

iii. Age  

iv. Education level 

v. Occupation or position in the nursery  

vi. Working experience 

vii. Presence of food allergy students 

viii. Numbers of food allergy students and their food allergens 

ix. Own experience of food allergy and food allergens 

x. Person who diagnosed the food allergy 

xi. Family or friends with food allergy 

xii. Food handler certificate 

xiii. Types of intervention 

xiv. Barriers to implementing food safety behaviour  
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4.3.1 General knowledge of food allergy 

The 16% of respondents who claimed to have no general knowledge about food 

allergy were eliminated from the sample; see figure 4.1.   

 

Figure 4. 1 General knowledge of food allergy 

 

4.3.2 Gender 

100% of the remaining 250 respondents were female, unsurprising given the nature 

of the job. This isbecause this job is suitable for the female as compared to male. 

Therefore, it monopolized by a female rather than male.  

 

4.3.3 Race 

The respondents also were asked in relation to their race. All of the respondents are 

Malays that is accounted for 250 nursery employees which is 100% of the total 

sample. 
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4.3.4 Age 

In order to gather the information regarding to the demographic profile of the 

respondents it is therefore, crucial to collect the data about the age of the 

respondents. Thus, figure 4.2 depicts the age frequency. The largest single group 

(37%) is 26-35, followed by 46-55 (25%) and 36-45 (23%).  

 

Figure 4. 2 Age of the nursery employees 

 

4.3.5 Education level  

The education levels of respondents are presented in figure 4.3. Over half (54%) are 

diploma holders, and a third (33%) possesses the Malaysia Certificate of Education 

(Sijil Pelajaran Malaysia: SPM). Note that one person (0.4%) has no paper 

qualification.  
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Figure 4.3 Education levels of the nursery employees 

 

4.3.6 Occupation or position in the nursery 

As respondents are all from government nurserys, to be selected as supervisor or 

teacher they must possess at least a diploma. Cooks and assistant cooks possess at 

least STPM, the lowest education level. Figure 4.4 shows that most of the 

respondents are teachers (76.4%), followed by cooks (19.2%). Only 5 (2%) 

respondents work as supervisors. All the respondents are directly or indirectly 

involved in menu selection, preparation and serving food.  

6.8% 

33% 

2.8% 

54% 

3% 0.4% 
0

20
40
60
80

100
120
140
160

SRP/PMR SPM STPM
Diploma Bachelor Degree Others



 

109 

 

Figure 4.4 Position of the nursery employees. 

 

4.3.7 Working experience 

The length of working experience may reflect the number of food allergy sufferers 

the employee has encountered, and how she manages food allergy sufferers. As 

depicted in figure 4.5, three-quarters of respondents (74.4%) have more than five 

years of working experience in a nursery.  

 

 Figure 4.5 Working experiences of the nursery employees 

76.4% 

19.2% 

2.4% 2% 
0

50

100

150

200

250

Teacher Cook Assistant nursery Supervisor

11% 7.2% 7.2% 

74.4% 

0

50

100

150

200

Below 6 months 1-2 years 3-4 years 5 years and above



 

110 

4.3.8 The presence of food allergy sufferers  

The respondents were asked whether they were aware of the existence of any food 

allergy student in their nursery 55% reported positively. The remainder either did not 

know or were unsure. Figure 4.6 depicts this information. 

 

Figure 4.6 The presence of food allergy sufferers 

 

4.3.9 Numbers of food allergy sufferers  

The respondents were next asked about the number of food allergy children in their 

nursery. A large proportion of respondents (44.4%) were unsure about this. 73 

(29.2%) reported one, 44 (18%) reported two, 21 (8%) reported three, and only one 

(0.4%) reported four (see figure 4.7). 
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Figure 4.7 Number of food allergy sufferers at nurseries 

 

4.3.10 Students’ food allergens 

The information on food allergens is shown in table 4.1. There is 45.2% of the 

sample reported that there were no food allergy sufferers at their nursery. 20.8% 

named seafood as an allergen and another 12% nuts. In addition, 8.8% of 

respondents reported that their sufferers were allergic to seafood and nuts. Four 

(1.6%) respondents cited multiple food allergies, like seafood, nuts, egg and fruit. In 

addition, 3 (1.2%) respondents informed that they allergic to chicken, nut and milk as 

well as seafood and egg.  Only 2 (0.8%) respondents informed that the food allergens 

of their students are eggs, seafood, milk, chicken, soy beans, fruits like watermelon 

and rambutans. The minority of the food allergy sufferers also allergic to meat, milk, 

nut, eggs, seafood and chicken as reported by 1 (0.4%) of the respondents. 
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Table 4. 1  

Food allergen of the student  

Food allergen Frequency  Percentage (%) 
Chicken 3 1.2 
Egg 2 0.8 
Meat 1 0.4 
Meat and milk 1 0.4 
None 113 45.2 
Nut 30 12 
Nut & egg 1 0.4 
Nut & meat 1 0.4 
Nut & milk 3 1.2 
Seafood 52 20.8 
Seafood & chicken 2 0.8 
Seafood & egg 3 1.2 
Seafood & meat 1 0.4 
Seafood & milk 2 0.8 
Seafood & nut 22 8.8 
Seafood, nut & egg 4 1.6 
Seafood, nut & fruits 4 1.6 

   Seafood, chicken, egg      
& meat 1 0.4 

Soya bean 2 0.8 
Watermelon &   
rambutan 2 0.8 

Total 250 100 
 

 

4.3.11 Food allergy among nursery employees 

The respondents were also asked about their own food allergies. This information is 

crucial because it means that these nursery employees are in a better position to 

understand the needs of the food allergy sufferers. Figure 4.8 shows that only 35 

(14%) of the 250 respondents reported that they were themselves affected by food 

allergy. 



 

113 

 

Figure 4.8 Food allergy among nursery employees 

 

4.3.12 Nursery employees’ food allergens 

Of the 250 respondents, 25 (10%) reported an allergy to seafood or seafood products, 

with five people allergic to nuts and only one chicken, seafood and nuts. This 

information summarized in table 4.2. 

Table 4. 2  

Nursery employees’ food allergens  

Food allergen Frequency Percent (%) 

Chicken 1 .4 

No 217 86.8 

Nut 5 2.0 

Seafood 25 10.0 

Seafood & chicken 1 .4 

Seafood & Nut 1 .4 

Total 250 100.0 
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4.3.13 Person who diagnosed the food allergy 

The respondents were also asked who had diagnosed their food allergy; ignoring the 

79% who have no food allergy, 29 (12%) respondents reported self-observation and 

24 (9%) diagnosis by a doctor  shown in figure 4.9. 

  

Figure 4.9 Diagnoses of respondents‘ food allergy 

 

4.3.14 Other people affected by food allergy  

The respondents were next asked about other people who they knew were affected 

by food allergy; figure 4.10 illustrates the feedback Over two-thirds (70.4%) did not 

know anyone with a food allergy. A fifth (21.2 %) had family members affected by 

food allergy, and 7% had friends.  
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Figure 4.10 Other people affected by food allergy 

4.3.15 Food allergens of other persons that affected by food allergy  

Table 4.3 details the food allergens of these other people; in short, the majority are 

allergic to seafood, followed by nuts. 

 

Table 4. 3  

Others’ food allergen 

Food allergen Frequency Percent 

Broad bean 1 0.4 

Chicken 1 0.4 

Egg 1 0.4 

Meat 2 0.8 

Milk 1 0.4 

No 152 60.8 

70.4% 

21.2% 

7% 1.2% 
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Food allergen Frequency Percent 

Not Sure 22 8.8 

Nut 13 5.2 

Continued 

Seafood 
51 20.4 

Seafood & chicken 2 0.8 

Seafood & egg 1 0.4 

Seafood & nut 1 0.4 

Seafood, nut & egg 1 0.4 

Total 250 100 

   

 

4.3.16 Food handler certificate 

In assessing the information related to food safety behaviour, it is important to know 

the number of nursery employees who had received food safety training and had 

been given a food handler certificate for attendance. Figure 4.11 shows that a large 

majority of the total sample (87%) had a food handler certificate.  

 

Figure 4.11 Food handler certification. 
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4.3.17 The types of intervention 

The respondents were asked to choose which types of intervention they would prefer 

in order to increase their of food allergy. A third (34%) voted for a food allergy and 

prevention brochure and slightly fewer (27%) for food allergy training. Campaigns 

and posters were less popular, and only (7%) respondents would have liked to have a 

food allergy management plan for their nursery. These results are shown in figure 

4.12.  

 

 

Figure 4.12 The types of intervention. 

 

4.3.18 Barriers to implementing food safety behaviour  

In order to gain a full understanding about the barriers to implementing food safety 

behaviour, the respondents were asked open-ended questions. This would capture the 

nursery employees‘ perspective and indicate the real obstacles that prevented them 
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from practising food safety behaviour in their nursery. The full list of answers is 

given in table 4.4, but most popular were the need for cooperation from the parents 

(27.6%), and their own lack of knowledge (14.4%). However, 36.8% claimed that no 

barrier existed. 

Table 4. 4  

The barriers to implementing food safety behaviour 

Perceived barriers Frequency Percent 

Lack of knowledge 36 14.4 

Lack of supervision 1 0.4 

Lack of time to prepare allergen free food 5 2.0 

Need cooperation from the parent 69 27.6 

Need to prepare specific food for food allergy 
sufferer 1 0.4 

No substitute ingredients 1 0.4 

No barriers 92 36.8 

Not sure 13 5.2 

Separation of food 17 6.8 

The student like to try the food with friends 7 2.8 

Time consuming 8 3.2 

Total 250 100 

 

Following discussion of the descriptive data, the second part of the data analysis 

focuses on evaluation of the measurement and structural models by SmartPLS. 
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4.4  Data analysis using SmartPLS 

Hair et al. (2014, 2017) suggested logical steps in analyzing the data, as follows: 

i. Step 1: Stipulating the structural model 

ii. Step 2: Stipulating the measurement model 

iii. Step 3: Data collection and examination 

iv. Step 4: PLS path model estimation or evaluation 

v. Step 5a: Assessment of the results for the reflective measurement model 

vi. Step 5b: Assessment of the results for the formative measurement model 

vii. Step 6: Assessment of the results for the structural model 

viii. Step 7: Higher-order or hierarchical components model 

ix. Step 8: Interpretation of results and drawing conclusions.  

 

 

4.5  Application Step 1: Stipulating the structural model 

The first step in dealing with the structural equation model is to prepare a diagram 

that illustrates the associations of the variables and research hypotheses. The 

resulting model was named the Food Allergy Belief Model (FABM); the components 

and relationships are shown in figure 4.13. 
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Figure 4. 13 Food Allergy Beliefs Model 

Source: Developed by researcher. 

 

4.6  Application Step 2: Stipulating the measurement model 

The FABM has eight constructs: 

i. Food allergy knowledge (FAK) 

ii. Perceived severity (PSV) 

iii. Perceived susceptibility (PSC) 

iv. Perceived benefit (PBN) 

v. Perceived barrier (PBR) 

vi. Cue to action (C2A) 
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vii. Self-efficacy (SE)  

viii. Food safety behaviour (FSB).   

 

The food allergy knowledge constructs are measured on a 5-point Likert scale, from 

1 = totally unsure to 5 = totally sure. All constructs are measured on a similar 5-point 

scale ranging from 1 =totally disagree, to 5 = totally agree. The food allergy 

knowledge constructs are measured by five dimensions such as: 

i. General Knowledge (GK) 

ii. Allergen (A) 

iii. Symptom (S) 

iv. Disease (D) 

v. Preparation (P) 

 

Food allergy knowledge was identified as the formative construct, in this case. There 

is no clear cut to build the formative construct (Hair et al., 2014); however food 

allergy knowledge was form by several dimensions as mentioned previously. These 

dimensions have several indicators that represent the food allergy knowledge as 

higher order constructs (Hair et al., 2014). This construct were assessed later in this 

chapter in section assessment of the first order construct until assessment of 

significance and relevant indicator weight. 
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4.7 Application Step 3: Data collection and examination 

The 250 usable questionnaires received from respondents were used in testing the 

associations among the variables and the hypotheses. To evaluate the food allergy 

belief model in SmartPLS, the data was imported into a CSV file. Indicators were 

added to the model, connecting the constructs, and the constructs were named as 

depicted in Figure 4.14.  

 

Figure 4.14 The Structural Model 

Note: General Knowledge (GK), Allergen (A), Symptom (S), Diseases (D) and 
Preparation (P) are the first order construct for food allergy knowledge (second order 
construct). C2A =Cue to action, FSB=Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier, PSC= perceived susceptibility, PSV= 
perceived severity and SE= Self-efficacy,  
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4.7.1 Missing values 

When dealing with missing data, the number of unanswered questions must not go 

beyond 15% (Hair et al., 2014, 2017).  Since this study used an online survey, 

therefore, this approach has decreased the missing data Hair et al. (2014). 

 

4.8 Application Step 4: PLS path model estimation or evaluation 

The algorithm was run to evaluate FABM in SmartPLS; the outer loadings and outer 

weights are assessed based on the following criteria: 

i. The interpretation for reflective measurement is based on the outer loading 

results.  

ii. For the formative measurement model, the outer weights results are 

interpreted.  

iii. The path coefficients for the structural model are also assessed, with the R2 

value for the endogenous construct (food safety behaviour).  

 

 

4.9 Application Step 5: Assessment of the measurement models 

It is important to differentiate between the reflective and formative measurement 

models, as explained before; they are assessed separately in steps 5a and 5b.  
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4.10 Application Step 5a: Assessment of the the Reflective Measurement Model 

This assessment is to confirm the validity and reliability of the construct measures: 

perceived severity, susceptibility, benefit, and barriers, and cue to action, self-

efficacy and food safety behaviour. The key criteria are: 

i. Internal consistency reliability 

ii. Indicators reliability 

iii. Convergent validity 

iv. Discriminant validity 

 

4.10.1 Internal consistency  

According to Hair et. al. (2014), the first criterion to evaluate is internal 

consistency. In PLS-SEM, the CR value is reported and becomes a priority (Hair 

et al., 2014. p.101), because it measures the reliability of individual indicators, 

unlike CA which measures the construct reliability. CR, ranging from 0.839 to 

0.964, was found acceptable (Nunnally & Berstein, 1994). CA and CR values are 

depicted in Table 4.5. 
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Table 4.5  

Cronbach Alpha and Composite Reliability Values 

Constructs Cronbach's Alpha Composite 
Reliability 

C2A 0.942 0.952 

FSB 0.959 0.964 

K 0.916 0.926 

PBN 0.921 0.940 

PBR 0.843 0.880 

PSC 0.723 0.839 

PSV 0.907 0.925 

SE 0.882 0.927 

 

4.10.2 Indicator reliability (outer loading) 

Evaluating indicator reliability measures the extent to which the indicators are 

consistent and reliable with the constructs they are intended to measure (Urbach & 

Ahlemann, 2010). The rules of thumb for acceptable values are as follows: 

 A cross-loading value equal to or greater than 0.4 is acceptable, if the 

summation of loading results in high loading scores that contribute to an 

AVE score above 0.5 (Hulland, 1999). 

 The indicator reliability as suggested by Hair et al. (2014) should be 

larger than 0.708. Taking into consideration the cross-loading values 

ranging from 0.606 to 0.927, all the indicators in this study meet the 

criteria (See Appendix 5 – Cross Loading).  
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4.10.3 Convergent validity  

Two criteria need to be assessed for convergent validity in the reflective model (Hair 

et al., 2014): indicator reliability (outer loadings) and Average Variance Extracted 

(AVE). The indicator reliability ranges from 0.606 to 0.927. AVE is also used to 

establish CR for the construct level, and here it ranges from 0.551 to 0.809, as shown 

in Table 4.6, meeting the criterion suggested by Fornell and Larcker (1981) that 

AVE must be at least 0.5.  

 

Table 4.6  

The Average Extracted Variance (AVE) Value   

Constructs 

 

Average Variance 
Extracted (AVE) 

C2A 0.690 

FSB 0.730 

PBN 0.759 

PBR 0.551 

PSC 0.635 

PSV 0.606 

SE 0.809 
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4.10.4  Discriminant validity 

Discriminant validity refers to the extent to which the constructs are truly distinct 

from one another (Hair et al., 2017). Traditionally, cross-loading (Chin 1998) and 

Fornell and Larcker‘s criterion (1981) are used to assess discriminant validity. Table 

4.7  shows that the Fornell and Larcker criteria have been established. The constructs 

of knowledge were not assessed using this method because knowledge is a higher-

order formative construct (HOFC). 

 

Table 4. 7   

Fornell and Larcker criterion to assess discriminant validity 

 

 
 

Henseler, Ringle and Sarstedt, (2015) proposed that the heterotrait-monotrait ratio of 

correlations (HTMT) also be assessed for discriminant validity. This assessment is a 

commonly accepted prerequisite for investigating the association among the latent 

  C2A FSB K PBN PBR PSC PSV SE A G P S 
C2A 0.830            
FSB 0.829 0.854 

HOF
C          

K 0.637 0.596 0.646          
PBN 0.720 0.690 0.662 0.871         
PBR 0.701 0.667 0.613 0.740 0.743        
PSC 0.594 0.535 0.663 0.542 0.557 0.797       
PSV 0.666 0.602 0.730 0.758 0.66 0.706 0.779      
SE 0.815 0.755 0.684 0.765 0.656 0.548 0.669 0.90     
A 0.431 0.411 0.841 0.464 0.467 0.544 0.576 0.46 0.714    
G 0.635 0.562 0.847 0.674 0.564 0.59 0.681 0.69 0.588 0.768   
P 0.514 0.492 0.803 0.499 0.491 0.532 0.544 0.55 0.619 0.563 0.745  
S 0.574 0.509 0.922 0.584 0.558 0.613 0.667 0.61 0.679 0.727 0.683 0.75 
Note: C2A =Cue to action, FSB=Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier,  PSC= perceived susceptibility, perceived 
severity, perceived benefit and perceived barrier, PSV= perceived severity, C2A=cue 
to action, SE= Self-efficacy, A= Allergen, G= General Knowledge, P=Preparation 
and S=Symptom. 
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variables. HTMT refers to the ratio of correlations within the constructs and 

correlations between the constructs. It estimates the true correlation between the two 

constructs if the construct is perfectly measured (Ramayah et al., 2018).  As shown 

in table 4.8, the HTMT value for this study is below the 0.90 suggested by Gold et al. 

(2001).Therefore; discriminant validity for this model is established.   

 

Table 4.8  

Heterotrait-Monotrait (HTMT) to assess discriminant validity 

  C2A FSB K PBN PBR PSC PSV SE 

C2A         

FSB 0.862        

K 0.652 0.595       

PBN 0.766 0.730 0.697      

PBR 0.752 0.685 0.672 0.779     

PSC 0.683 0.587 0.804 0.616 0.703    

PSV 0.697 0.625 0.778 0.816 0.733 0.828   

SE 0.892 0.818 0.724 0.850 0.710 0.646 0.727   

Note: C2A =Cue to action, FSB= Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier,  PSC= perceived susceptibility, perceived 
severity, perceived benefit and perceived barrier, PSV= perceived severity, SE= Self-
efficacy, A= Allergen, G= General Knowledge, P=Preparation and S=Symptom. 
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All the criteria suggested by Hair et. al. (2014, 2017) were met, summarized in Table 

4.9.  

Table 4. 9  

Summary for Reflective Model of the study (n=250) 

Constructs Items Loading Composite 

Reliability 

Average 
Extracted 
Variance 

(AVE) 

Convergent 
Validity 

AVE > 0.5 

Cue to action CA1 0.785 0.952 0.690 Yes 

 CA2 0.805    

 CA3 0.900    

 CA4 0.869    

 CA5 0.913    

 CA6 0.927    

 CA7 0.798    

 CA8 0.606    

 CA9 0.824    

Food Safety 
Behaviour 

 

FSB1 0.869 

 

0.964 

 

0.730            

 

Yes 

 FSB10 0.775    

 FSB3 0.881    

 FSB4 0.892    

 FSB5 0.898    

 FSB6 0.868    

 FSB7 0.797    

 FSB8 0.857    
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Constructs Items Loading Composite 

Reliability 

Average 
Extracted 
Variance 

(AVE) 

Convergent 
Validity 

AVE > 0.5 

 FSB9 0.849    

      

Perceived 
Benefit PBN1 0.897 0.940 0.759 Yes 

 PBN2 0.895    

 PBN3 0.862    

 PBN4 0.867    

 PBN5 0.835    

Perceived 
Barriers 

PBR1 0.702 0.880 0.551         Yes 

 PBR2 0.711    

 PBR3 0.678    

 PBR4 0.706    

 PBR5 0.838    

 PBR6 0.803    

 

Perceived 
Susceptibility 

PSC1 0.770 0.839 0.635 Yes 

 PSC2 0.812    

 PSC3 0.808    

Perceived 
Severity PSV1 0.817 0.925 

 

0.606 

             

Yes 

 PSV2 0.806    
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Constructs Items Loading Composite 

Reliability 

Average 
Extracted 
Variance 

(AVE) 

Convergent 
Validity 

AVE > 0.5 

 PSV3 0.840    

 PSV4 0.795    

 PSV5 0.745    

 PSV7 0.777    

 PSV8 0.758    

Self-efficacy SEF5 0.902 0.927 0.809 Yes 

 SEF6 0.924    

 SEF7 0.871      

 

 

4.11 Application Step 5b: Assessment of the formative model 

The criteria for assessing the formative model are evaluated below: 

i. convergent validity 

ii. collinearity between indicators 

iii. significance and relevance of the indicator weight.  

 

The convergent validity (criteria-redundancy analysis) of the formative constructs in 

this study is 0.610, which is acceptable according to Hair et al. (2017 and the rules of 

thumb for the redundancy analysis result of path coefficient are 0.8 and above 

consider above satisfactory level (Chin, 1988), 0.7 consider satisfactory level and 0.6 

and above is acceptable for the exploratory study (Hair et al., 2017).  
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Since this study is exploratory thus, it met the requirement for the convergent 

validity. Another approach, Higher Order Models or Hierarchical Components 

Models (HCM), is discussed next. 

 

4.12 Assessment of Hierarchical Components Models   

The terms hierarchical components model (HCM), hierarchical latent variable model, 

higher-order and second-order constructs are synonyms (Becker, Klein and Wetzel, 

2012; Chin, 1998). In this study, the food allergy knowledge was operationalized at 

the greater level of abstraction. Of the four different types of HCM, it uses type II, 

the reflective-formative model (Hair et al., 2014, 2017).The lower-order constructs 

are general knowledge of food allergy (GK), Allergen (A), Symptom (S), Disease 

(D) and Preparation (P); the higher-order construct is food allergy knowledge, as 

shown in Figure 4.15, using the repeated indicator approach.  

 

The repeated indicator approach assigns all the indicators from the first-order or 

lower-order constructs to the second-order or higher-order construct (K). According 

to Becker et al. (2012), the repeated indicator approachit is used to estimate the Type 

II second-order construct that is reflective-formative, which in turn is used to 

estimate all the indicators and constructs concurrently, avoiding interpretational 

misunderstanding.  
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Note: General Knowledge (GK), Allergen (A), Symptom (S), Diseases (D) and 

Preparation (P) are dimensions of Knowledge (K) or Food allergy knowledge (FAK) 

Figure 4.15 Food Allergy Knowledge using the repeated indicator approach 

 

4.12.1 Assessment of first-order constructs  

Table 4.10 lists all the items for the food allergy knowledge construct, whose 

loadings range from 0.606 to 0.935. The convergent validity and composite 

reliability threshold values were met (Hair et al., 2017). 
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Table 4.10  

Quality Criteria for Formative First-Order Construct of Knowledge 

Constructs Items Loading Composite 

Reliability 

Average 
Extracted 
Variance 

(AVE) 

Convergent 
Validity 

(Redundancy 
analysis) 

Allergen K15 0.624 0.877 0.508 0.610 

 K16 0.737    

  K17 0.775    

 K18 0.711    

 K19 0.606    

 K21 0.769    

 K22 0.746    

      

      

Diseases K5 0.769 0.800 0.668  

 K6 0.863    

      

General 
Knowledge K2 0.826 0.890 

 

0.730  

  K3 0.851    

 K4 0.885    

      

Preparation K11 0.810 0.848 0.650  

  K12 0.842    

 K13 0.766    
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Constructs Items Loading Composite 

Reliability 

Average 
Extracted 
Variance 

(AVE) 

Convergent 
Validity 

(Redundancy 
analysis) 

      

Symptoms K7 0.871 0.920 0.794  

 K8 0.935    

 K9 0.865    

Criteria Composite Reliability > 0.708 (Hair et al; 2010), (Hair et al; 2014), AVE > 
0.5 (Hair et al; 2010),(Hair et al; 2014).  

 

4.12.2 Assessment of second-order constructs  

The method used here is the two-stage approach to assess the Hierarchical Latent 

Variable Model (Becker et al., 2012). The next step is assessing the second-order 

constructs. The evaluation of collinearity for the food allergy knowledge indicators is 

summarized in Table 4.11. 

 

Table 4. 11  

The evaluation of collinearity 

First-order constructs/ 
dimensions 

Second-order 
construct Measure 

t-
value VIF 

Allergen Knowledge Formative 11.301 1.929 

Diseases   10.355 1.789 

General Knowledge   11.506 1.970 

Preparation   14.432 2.073 

Symptoms    15.722 2.758 
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Table 4.11 displays the VIF results of the Variance Inflation Factor (VIF) for the first 

order construct and second order construct of the model. High correlations between 

the indicators for the formative measurement model must be avoided if collinearity is 

not to be a problem.  

 

The VIF values are more than 1.50, below the cut-off point of 3.33 recommended by 

Diamontopoulous and Siguaw (2006); the range is 1.789 to 2.758. Hair et al. (2014; 

2017) confirmed that a VIF value below 5 shows no collinearity. That is, there is no 

collinearity issue in this model.  

 

4.12.3 Assessment of significance and relevance of indicator weight  

In order to evaluate the significance and relevance of indicator weight, the 

bootstrapping procedure was performed and the results are shown in table 4.12. 
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Table 4.12  

Assessment of Significance and relevance of Indicator Weight 

First-order 
construct  

Second-
order 
construct  

Confidence 
Interval  

P 
value  

t  

Statistics  

 

Significan
t 

allergen -> 
K 

Food allergy 
knowledge (K) (0.262, 0.383) 0.000 10.776 

       Yes 

diseases -> 
K  (0.088, 0.129) 0.000 10.491        Yes 

general 
knowledge > 
K 

 
 

(0.224, 0.311) 

 

0.000 

 

11.561 

 

      Yes 

preparation -
> K  (0.182, 0.240) 0.000 14.173          Yes 

symptom -> 
K  (0.264, 0.339) 0.000 15.975 

         Yes 

Note : K= Food allergy knowledge and Significance level p ≤  0.05.  

 

 

4.13 Step 6 : Assessment of the results for the structural model  

The next step is to validate the structural model, following the steps recommended 

by Hair et al. (2014, 2017) and presented in figure 4.16. 
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Figure 4. 16 Five-step Technique for Structural Model‘s Assessment 

Source: Hair et al. (2014, 2017) 

 

4.13.1  Step 1: Assessment of collinearity issues 

The first step is to assess collinearity issues. According to Hair et al. (2014), 

collinearity happens when two indicators are closely correlated, and multicollinearity 

when more than two indicators are closely correlated. Collinearity must be avoided 

because: 

i. High collinearity will increase the standard errors and decrease the ability to 

estimate weights that are significantly different from 0.  

ii. It can affect the result of the weights by false estimates or their signs being 

reversed.  

Step 1: Collinearity Issues 

 Step 4: Assessment of f 2 

Step 3:  Assessment of R2 level 

Step 2: Path Coefficient 

Step 5: Assessment of predictive 
relevance Q2 
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The VIF values for this study were established as 1.789 to 3.975 (see Table 4.13), 

indicating that there are no collinearity issues based on the the cutoff point already 

suggested (Hair et al., 2014, 2017).  

Table 4.13  

The Collinearity assessment  

Constructs VIF  
FSB 

VIF for HOFC 
K 

C2A 3.658  

FSB   

K 2.833  

PBN 3.913  

PBR 2.665  

PSC 2.334  

PSV 3.610  

SE 3.975  

A  1.929 
D  1.789 
GK  1.970 
P  2.073 
S   2.758 
 Note: HOFC =Higher order formative construct, C2A =Cue to action, FSB=Food 
safety behaviour, K= knowledge, PBN= perceived benefit, PBR= perceived barrier,  
PSC= perceived susceptibility, perceived severity, perceived benefit and perceived 
barrier, PSV= perceived severity, SE= Self-efficacy, A= Allergen, G= General 
Knowledge, P=Preparation and S=Symptom. 

 

4.13.2  Step 2: Assessment of path coefficient and mediation effect 

The significance and relevance of the structural model were assessed. The 

assessment of the path coefficient for each variable is used to evaluate the 

hypothesized relationship among constructs, as shown in table 4.14. 
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Table 4.14 

Path Coefficient assessment (n = 250)  

Hypotheses Constructs 
Std 
Beta 

Β 
t-value p-values 

 
Result 

H1 

Knowledge -> 
Food Safety 
Behaviour  

0.014 0.217 0.828 
Not 

Significant 

 
H2a 

 

Knowledge-> 
Perceived 
severity 

0.736 25.226* 0.000* 
 

Significant 

H2b 
 

Knowledge -> 
Perceived 
susceptibility 

0.662 19.187* 0.000* 
 

Significant 

H2c 
 

Knowledge -> 
Perceived 
Benefits 

0.687 19.562* 0.000* 
 

Significant 

H2d 

Knowledge -> 
Perceived 
barrriers 

0.624 15.513* 0.000* 
 

Significant 

 
H2e 

 

Knowledge -> 
Cue to action 0.641 15.876* 0.000* 

 
Significant 

H2f 
 

Knowledge -> 
Self efficacy 0.698 18.851* 0.000* Significant 

Note: t –value >1.96, p value =*p< 0.05 
 

The results for each relationship of construct are required in order to examine the 

significance level of the variables; t-statistics are derived through bootstrapping. 

According to Hair et al. (2017), the results of the path coefficient analysis must reach 

at least the 0.05 level of significance with t-values 1.96. Therefore result more 1.96 

and above is significant. 
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Accordingly, H1 was tested whether or not food allergy knowledge influences food 

safety behaviour among nursery employees. This result shows that there is no direct 

relationship of food allergy knowledge and food safety behaviour (β = 0.014, t = 

0.217). Thus, it can be concluded that H1 is not supported. Results shows that there 

is a mediation relationship of the health beliefs namely perceived severity, perceived 

susceptibility, perceived benefits, perceived barrier, cue to action and self-efficacy. 

Further investigation is needed to ensure which healths beliefs construct that have 

mediates relationship between food allergy knowledge and food safety behaviour. 

Result also shows that, knowledge alone does not translate directly into behaviour 

which will be explained later in Chapter 5.  

 

The next hypothesis to be evaluated is H2a that food allergy knowledge has an 

influence on perceived severity. The magnitude of path coefficient analysis must 

reach at least the 0.05 level of significance with t-values 1.96. The results (β = 0.736, 

t = 25.226) is significant and the hypothesis H2a was support. Result from this study 

revealed that, when the nursery employees are having knowledge about food allergy, 

therefore they perceived that food allergy is severe. Based on the survey, they also 

affected by food allergy and some of them are surrounded by food allergy sufferers. 

This is because perceived severity have been identified as the strongest predictors as 

compared to others health beliefs construct.  

 

H2b evaluates the relationship between food allergy knowledge and perceived 

susceptibility with results (β =0.662, t = 19.187). Therefore, H2b that food allergy 
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knowledge has significantly influence on perceived susceptibility. Thus, H2b is 

supported. As mentioned previously, with basic food allergy knowledge among 

nursery employees, they perceived that food allergy is susceptible. In addition, based 

on the result, perceived susceptibility also considered as one of the main predictors 

after perceived severity. The combination of perceived severity and perceived 

susceptibility is known as a perceived threat. The perceived threat is a vital 

components that influenced by food allergy knowledge.   

 

The results for hypothesis H2c, demonstrated that food allergy knowledge has an 

influence on perceived benefit (β = 0.687, t = 19.562). Thus, this hypothesis is 

empirically supported. Again, when nursery employees understand about food 

allergy therefore they can reduce the chances to trigger the allergic reactions. Result 

revealed that, perceived benefit also one of the most significant determinant among 

four primary health beliefs constructs such as susceptibility, severity, barriers and 

benefts.  

 

The results for H2d demonstrate that food allergy knowledge has an influence on 

perceived barriers significantly (β = 0.624, t = 15.513). Thus, hypothesis H2d is 

supported. This implies that the nursery employees understand about food allergy 

and identified the barrier to perform food safety behaviour. The results for 

hypothesis H2e indicate that there is an association between food allergy knowledge 

and cue to action is statistically significant (β = 0.641, t = 15.876). Therefore, this 

hypothesis is supported. The cue to action was added in the original model that 
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consisted of the four primary constructs as aforementioned. Cue to action is one of 

the important determinants and yet it is rarely measured, therefore, this study was 

tested and the results revealed that food allergy knowledge predict cue to action 

significantly. Thus, this contructs also become one of the importat determinants of 

this model. This is because the nursery employees also affected with food allergy and 

make them understand and aware about food allergy.  

 

Hypothesis H2f   evaluates the relationship between food allergy knowledge and self-

efficacy, and the results confirm that food allergy knowledge has an influence on 

self-efficacy statistically significant (β = 0.698, t = 18.851). Therefore, H2f is 

emperically supported.  Since the self efficacy was introduced and tested in many 

fields; however it is rarely tested in the food allergy context. Result revealed from 

this study, food allergy knowledge is predict the self efficacy as it is described the 

nursery employees is capable to handle the food allergy sufferers.  

 

In summary, the nursery employees‘ food allergy knowledge was increased by 

perceived severity, perceived susceptibility, perceived benefit, perceived barrier, cue 

to action and self-efficacy (H2a-H2f). All the hypotheses measuring the association 

between food allergy knowledge and health beliefs are supported, although H1, that 

food allergy knowledge influences food safety behaviour, is not. Due to cue to action 

was mediated the relationship between food allergy knowledge and food safety 

behaviour.  
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4.13.2.1 The mediation effect 

In order to determine the mediating effect of perceived severity, susceptibility, 

benefit, and barriers, and cue to action and self-efficacy between food allergy 

knowledge and food safety behaviour, it is appropriate to use the bootstrapping 

procedures suggested by Hayes (2009) and Shroud and Bolger (2002). The results of 

the mediation gained through bootstrap procedures are presented in table 4.15.  
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Table 4.15  

Result of testing mediation  

Hypotheses Constructs Std Beta 
β t-value p-values 

Confidence Interval    

LL                UL 

Results 

H3a 
 

Knowledge -> Perceived  
severity -> Food safety 
behaviour  

-0.044 0.920 0.358 -0.152 0.043 
 

Not significant 

H3b 
 

Knowledge -> Perceived 
susceptibility-> Food safety 
behaviour 

0.020 0.622 0.089 -0.038 0.089 

 

Not significant 

H3c 
 

Knowledge -> Perceived 
benefit -> Food safety 
behaviour 

0.068 1.359 0.175 -0.029 0.156 

 

Not significant 

H3d 

Knowledge -> Perceived 
barrier -> Food safety 
behaviour 
 

0.068 1.712 0.087 -0.004 0.147 

 

Not significant 

H3e 
 

Knowledge -> Cue to action 
-> Food safety behaviour 0.359 5.003 0.000* 0.215 0.495 Significant 

H3f 

 
Knowledge -> Self efficacy-
> Food safety behaviour 
 

0.115 1.877 0.061 -0.022 0.229 

 
Not significant 

Note: t –value ≥1.96 significant level 5 percent (<0.05)* 
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The results of the mediation analysis gained through bootstrap procedures are shown 

in table 4.15. Result revealed that food allergy knowledge has an indirect effect on 

food safety behaviour through cue to action (β= 0.359 is significant with t-value 

5.003). The indirect effect is 95% Boot CI Bias Corrected: (0.215, 0.495).   

 

In fact, cue to action (H3e) is the only factor to mediate the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. H3a was 

tested.  Therefore the result that revealed that, H3a, Perceived severity mediate the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees (β = -0.044, t = 0.920) were not supported. The results shows that 

perceived severity is not statistically mediates the between food allergy knowledge 

and food safety behaviour in the context of food allergy. This study implies that, 

when nursery employees have low perceived severity about food allergy, therefore is 

not translate into food safety behaviour.  

 

Next, is to assess whether perceived susceptibility mediate the relationship between 

food allergy knowledge and food safety behaviour among nursery employees that is 

represent by H3b. Therefore, result discovered that, H3b perceived susceptibility 

mediate the relationship between food allergy knowledge and food safety behaviour 

among nursery employees (β = 0.020 t = 0.622) was not supported. This is because; 

the nursery employees are lack of information on the perceived susceptibility 

towards food allergy. Thus, it is resulted insignificant relation between food allergy 

knowledge and food safety behaviour.  
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The hypothesis H3c is to evaluate the whether perceived benefit mediate the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees. Therefore, the result revealed that, H3c perceived benefit mediate 

the relationship between food allergy knowledge and food safety behaviour among 

nursery employees (β = 0.068, t = 1.359) was not supported. This implies that, the 

nursery employees are not fully to understand about the benefit of protecting food 

allergy sufferers. Thus, perceived benefit is not statistically mediates the relationship 

between food allergy knowledge and food safety behaviour. 

 

The hypothesis H3d whether perceived barriers mediate the relationship between 

food allergy knowledge and food safety behaviour among nursery employees, from 

the analysis result revealed that, therefore, the H3d perceived barriers mediate the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees (β =  0.068, t = 1.712) was not supported.  This is because there 

are barriers of performing food safety behaviour as acknowledge by the nursery 

employees  such as lack of time, and need cooperation from the parents and etc but,  

perceived barriers is not significant mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees.  

 

On the contrary, H3e was analysed whether or not cue to action mediate the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees. Result shows that cue to action mediate the relationship between 

food allergy knowledge and food safety behaviour among nursery employees 
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significantly (β = 0.359, t = 5.003). Therefore it can be concluded that, this 

hypothesis was supported. Lastly, does self-efficacy mediate the relationship 

between food allergy knowledge and food safety behaviour among nursery 

employees was analysed. Result shown that, self-efficacy was not significantly 

mediate the relationship between food allergy knowledge and food safety behaviour 

among nursery employees (β = 0.115, t = 1.877). Thus it can be concluded that this 

hypothesis was not supported. This study implies that, self efficacy is not statistically 

predict the mediation effect between food allergy knowledge and food safety 

behaviour because is not confident in performing food safety behaviour.  

 

The results revealed that knowledge has an indirect effect on food safety behaviour 

through cue to action; β= 0.359 is significant with t-value 5.003. The indirect effect 

of 95% Boot CI Bias Corrected is [0.215, 0.495]. Reference to the figures in Table 

4.16 confirms that the remaining hypotheses, H3a to H3d and H3f, are not supported. 

Next stage is to assess the determination of the co-efficient R2. The explanation on 

the R2 will be deliberated in the next subsequent topic. 

 

4.13.3. Step 3: Assessment of R2 

The predictive model‘s accuracy is assessed through R2, which is the determination 

co-efficient. Bootstrapping is again used to assess the t-statistic value as well as the 

mediation effect. R2 represents the amount of variance in the endogenous construct 

explained by all the exogenous constructs linked to it (Hair et al., 2014. p.175), as 

shown in table 4.16. It explains 71.9% (R2= 0.719) of the variance in food safety 
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behaviour. This R2 score is considered substantial, as it is greater than 0.26.  

Consequently, the R2 value in this study is according to the rules of thumb set by 

Cohen (1988) as follows:   

i. 0.26 is substantial 

i. 0.13 is moderate 

ii. 0.02 is weak. 

 

4.13.4. Step 4: Assessment of effect size f 2 

The effect size measures the effects on the endogenous construct when an identified 

predictor construct is excluded from the structural model (Hair et al., 2014). The 

purpose is to evaluate whether the excluded construct has a substantive influence on 

the endogenous construct. Specifically, this study analyzed the effect of the 

exogenous constructs that contribute to the R2 value for the food safety behaviour 

construct in the structural model. Cohen (1992) suggests that 0.35 is large, 0.15 is 

medium and 0.02 is weak. The results are presented in Table 4.16. 
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Table 4.16  

The Result of R2 and f 2  effect size  

Constructs Co-efficient of 
determination R2 

Co-efficient of 
determination f 2 

C2A 0.406 0.304 

K 1.00 0.000 

PBN 0.465 0.009 

PBR 0.387 0.016 

PSC 0.439 0.001 

PSV 0.539 0.003 

SE 0.480 0.024 

Note: C2A =Cue to action, FSB=Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier, PSC= perceived susceptibility, PSV= 
perceived severity, SE= Self-efficacy.  
 

As shown in table 4.16, the effect size of cue to action on food safety behaviour has 

an f 2 value of 0.304, indicating medium effect. The f 2 value of self-efficacy is below 

0.02 and is therefore represents a weak effect.  

 

4.13.5 Step 5: Assessment of predictive relevance Q2 

Q2, predictive relevance of the path model, is used to assess whether or not the 

exogenous constructs have predictive power over the endogenous construct (Geisser, 

1974; Stone, 1974). The value of Q2 was ascertained by the blindfolding method. 

which involves cross-validated redundancy procedures, as recommended by Chin 

(2010).  
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Geisser (1974) and Stone (1974) suggested that the value of Q2 should be larger than 

0; otherwise the model lacks predictive relevance. The Q2 values given in table 4.17 

shown that the exogenous variables possess predictive ability over the endogenous 

variables.   

 

The value of Q2 value for the perceived severity (0.301), perceived susceptibility 

(0.258), perceived benefit (0.326), perceived barrier (0.190), cue to action (0.255), 

self-efficacy (0.362) and food safety behaviour (0.478). The Q2 values are from 

moderate to substantial predictive relevance. To conclude, the model has sufficient 

predictive power as shown in Table 4.17. 

Table 4.17  

The results of predictive relevance Q² 

Constructs Q² 

C2A 0.255 

FSB 0.478 

K 0.385 

PBN 0.326 

PBR 0.190 

PSC 0.258 

PSV 0.301 

SE 0.362 

Note: C2A =Cue to action, FSB=Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier, PSC= perceived susceptibility, perceived 
severity, perceived benefit and perceived barrier, PSV= perceived severity, SE= self-
efficacy.  
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4.14 Summary of Hypotheses and FABM Model 

Following the thorough analysis of the data, the results of testing the hypotheses are 

shown in table 4.18 and the model itself in figure 4.17. 

Table 4.18 

Summary of hypothesis-testing results 

No. Hypotheses Std 
Beta 

β 

t-value 

Result 

H1: Food allergy knowledge influences food 
safety behaviour among nursery 
employees. 

0.014 0.217 Not Supported 

H2a: Food allergy knowledge has an influence 
on perceived susceptibility among nursery 
employees. 

0.736 25.226* Supported 

H2b: Food allergy knowledge has an influence 
on perceived severity   among nursery 
employees. 

0.662 19.187* Supported 

H2c: Food allergy knowledge has an influence 
on perceived benefit among nursery 
employees. 

0.687 19.562* Supported 

H2d:   Food allergy knowledge has an influence 
on perceived barrier among nursery 
employees. 

0.624 15.513* Supported 

H2e: Food allergy knowledge has an influence 
on perceived cue to action among nursery 
employees. 

0.641 15.876* Supported 

H2f: Food allergy knowledge has an influence 
on perceived self-efficacy among nursery 
employees. 

0.698 18.851* Supported 
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No. Hypotheses Std 
Beta 

β 

t-value 

Result 

H3a:  Perceived severity mediates the 
relationship between food allergy 
knowledge and food safety behaviour 
among nursery employees. 

-0.044 0.920 Not Supported 

H3b:  Perceived susceptibility mediates the 
relationship between food allergy 
knowledge and food safety behaviour 
among nursery employees. 

0.020 0.622 Not Supported 

 

H3c: 

 

Perceived benefit mediates the 
relationship between food allergy 
knowledge and food safety behaviour 
among nursery employees. 

 

0.068 

 

1.359 

 

Not Supported 

H3d: 

 

 

H3e: 

Perceived benefit mediates the 
relationship between food allergy 
knowledge and food safety behaviour 
among nursery employees. 

Cue to action mediates the relationship 
between food allergy knowledge and food 
safety behaviour among nursery 
employees. 

0.068 

 

 

0.359 

0.087 

 

 

5.003 

Not Supported 

 

 

Supported 

     

H3f: Self-efficacy mediates the relationship 
between food allergy knowledge and food 
safety behaviour among nursery 
employees. 

0.115 1.877 Not Supported 

 

 

 

 

 

 

 



 

154 

 

 

 

 

    

 

 

    

Figure 4.17 Food Allergy Belief Model with result 

Source: Developed by researcher 

 

 

4.15 Conclusion 

This chapter presents the results from analysis of the demographic profiles, general 

food allergy knowledge, and other questions pertaining to food allergy, together with 

the procedures to assess the structural FABM. The next chapter discusses these 

results. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

 

5.1 Introduction 

This chapter discusses the results of the study based on the research objectives and 

hypotheses. It illustrates the contribution of the study, particularly in the food allergy 

context. Limitations and suggestions for future study are also considered. 

 

5.2  Research Summary 

The purpose of the study is to assess the interrelationship between food allergy 

knowledge and health beliefs on food safety behaviour among nursery employees. 

The Food Allergy Belief Model was developed. Specifically, this study assessed 

food safety behaviour among public nursery employees in Penang, Malaysia. The 

age of the children in the nurseries, 2 to 6, indicates that they rely solely on the 

nursery employees while their parents are working. The public nurseries known as 

TABIKA (Taman Bimbingan Kanak-Kanak) and TASKA (Taman Asuhan Kanak-

Kanak) KEMAS (Jabatan Kemajuan Masyarakat). 
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The results indicate that there is an interaction between food allergy knowledge (K), 

perceived severity (PSV), perceived susceptibility (PSC), perceived barriers (PBR), 

perceived benefits (PBN), self-efficacy (SE), cues to action (C2A), and food safety 

behaviour (FSB). For better understanding, the research objectives are reiterated 

here, and then discussed in detail: 

i. To identify the influence of food allergy knowledge on food safety behaviour 

among nursery employees. 

ii. To assess the influence of food allergy knowledge on health beliefs 

(perceived severity, perceived susceptibility, perceived benefit, perceived 

barrier, cue to action and self-efficacy) among nursery employees. 

iii. To investigate the possible mediation effect of these health beliefs on the 

relationship between knowledge and food safety behaviour. 

iv. To develop a food allergy belief model. 

 

5.3  Achievement of the Research Objectives 

There are four research objectives and research questions that have been developed 

for this study. The hypotheses developed to provide an answer for research 

questions. The subsequent paragraph will discuss about it.  

5.3.1 Research Objective One  

RQ 1 Does food allergy knowledge have 
an influence on food safety 
behaviour among nursery 
employees? 

RO1 To identify the influence of 
food allergy knowledge on 
food safety behaviour among 
nursery employees. 

H1 Food allergy knowledge influences food safety behaviour among nursery 
employees. H1 is not supported. 
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The first objective of the study is to determine the influence of food allergy 

knowledge on food safety behaviour among nursery employees. It was found 

that food allergy knowledge does not influence food safety behaviour (β = 

0.014, t = 0.217). Therefore, the result for H1 as stated as H1: Food allergy 

knowledge influences food safety behaviour among nursery employees, is 

not supported.  

 

Even though nursery employees have some basic knowledge about food allergy, 

this knowledge is not necessarily translated into food safety behaviour. 

According to Tshuma et al. (2017), awareness and knowledge may not have a 

direct relationship on behaviour, thus as confirmed by Tshuma et al. (2017), and 

knowledge does not necessarily change the behaviour of an individual. 

However, the study revealed that food safety behaviour can be changed by other 

factors such as the mediating effect of cue to action, which will be explained 

later in this chapter.  

 

According to Cho et al. (2010), knowledge is not translated into food safety 

behaviour. They found that that there is no direct effect between food safety 

knowledge and food safety behaviour among restaurant employees, using the 

FSBM in their study. As mentioned previously, the FSBM was tested among 

restaurant employees pertaining to preventing foodborne illness. The FABM was 

developed in this study to investigate the interaction and the mediation effect of 

food allergy knowledge, health beliefs on food safety behaviour in managing 

and preventing food allergy. 
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The findings from this study demonstrate that food allergy knowledge does not 

have a direct influence on food safety behaviour. Other factors influence the 

relationship between knowledge and food safety behaviour, one of which is cue 

to action as mentioned previously. In other word, with the present of cue to 

action, food safety behaviour will be increased. The mediation effect of cue to 

action in the relationship between food allergy knowledge and food safety 

behaviour will be explained later in this chapter.  

 

Studies about the relationship between knowledge and health behaviour have 

been conducted worldwide in various contexts, including preventing chronic 

disease like cancer (Hajian, Vakilian, Najabadi, Hosseini, & Mirzaei, 2011) and 

foodborne illness (Cho et al., 2010). Furthermore, as suggested by Orji et al. 

(2012), the health belief constructs, namely study that used the perceived 

severity, perceived susceptibility, perceived benefit, perceived barriers, cue to 

action and self-efficacy, need further investigation.  

 

This study warrant furthers investigation in terms of testing the mediating effect 

of the constructs. Some studies reported that there is an associations between 

knowledge and behaviour (Hahn, 2014) while others may reported the opposite 

(Tshuma et al.,2017 and Cho et al., 2010). This means that the association 

between knowledge and behaviour are influenced by other factors (Sharma & 

Romas, 2008; Rimal, 2000). 
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Sharma and Romas (2008) said that the key to behavioural change is knowledge, 

although the most challenging part is to translate knowledge into behaviour 

modification (Sharma & Romas, 2008; Rimal, 2000). The authors added that 

there are other variables that affect behavioural change, such as attitudes, beliefs 

and values. Finding of this study, revealed that the food allergy knowledge has 

no influence on the food safety behaviour among nursery employees because 

other factors such as aforementioned involved for instance experience or 

intervention may increase the knowledge that could lead to behavioural change 

(Sharma & Romas, 2008). 

 

The important issue addressed in this study is to assess food allergy knowledge 

among nursery employees, because parents face a challenging situation 

(DunnGalvin et al., 2018) when sending their children to nursery, hoping that 

they stay healthy without any allergic reaction. This risky situation may increase 

their stress level. The quality of life of both the food allergy sufferers and their 

parents it is also reduced if the children are exposed to food allergens, possibly 

endangering life (Odhav et al., 2018).  

 

Based on prior studies in Malaysia, there is a lack of awareness of food allergy 

among the public, including among medical science students (Redhwan et al.,  

2011), hospitality students (Din, Rashid & Ramli, 2015) and food handlers 

(Shafie & Azman, 2015). This could have a destructive impact, and intervention 

would be beneficial (Peniamina, Bremer, Conner, & Mirosa, 2014). This study 
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has found that nursery employees, too, lack of knowledge about food allergy. 

For that reason, this study was conducted as a platform to investigate the 

knowledge of food allergy knowledge among nursery employees at the 

important initial stage before embarking on further research on intervention. 

Extensive research into health intervention has been conducted worldwide, in 

locations such as the workplace, school, non-government organizations, hospital 

and community (Glanz, Rimer and Viswanath, 2008). 

 

Having discussed the lack of knowledge identified by a sample of previous 

studies, respondents in this study, the nursery employees, were asked to choose 

the type of intervention that might help to increase the food allergy knowledge. 

The finding from this study also revealed that, from the types of intervention 

listed, 85 (34%) of respondents preferred brochures, 68 (27%) training, 46 

(18%) campaigns, 34 (14%) posters and 17 (7%) food allergy management 

plans. However, majority of the nursery employees chose brochure to help them 

to increase the food allergy knowledge.  As highlighted by Jeihooni, Hidarnia, 

Kaveh, Hajizadeh, and Askari (2016), prevention programmes and behavioural 

change can be successful if they match personal features and characteristics. 

 

Intervention is an important issue that has been much researched. It has been 

shown to be successful in various studies, including intervention to increase 

knowledge of food allergy (Lanser, Covar, & Bird, 2016), nutrition (Reynolds et 

al., 2004), and prevention of chronic diseases such as cancer (Hajian et al.,  
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2011). The intervention studies have also been carried out in promoting health 

behaviour. For instance, a study conducted in Kuwait among paediatricians (Al-

herz et al., 2017) examined food allergy awareness and recommended proper 

intervention.  

 

The intervention proposed by Al-herz et al. (2017) was comprehensive 

education and publishing educational materials such as booklets, posters and 

articles. In addition, interactive learning for paediatricians for in understanding 

food allergy sufferer was suggested. Thus, this study not only assessed food 

allergy knowledge but at the same time asked respondents to choose which 

intervention they favoured. The types intervention listed in this study take into 

account the respondents‘ level of education, the nature of the job and Malaysian 

culture. Thus, this contributes by integrating the assessment of food allergy 

knowledge and determining the type of food allergy intervention. As 

recommended by Jeihooni et al. (2016), intervention tailor-made to the 

individual‘s characteristics and features will make the behavioural change 

successful.  

 

Having discussed the type of intervention that can help to improve knowledge, it 

is also important to explain that this study discovered that the nursery employees 

reported having some basic knowledge of food allergens. Responses from the 

open-ended survey indicated that they are aware of the foods that allergy 

sufferers must avoid.  Common Malaysian fruits like watermelon and rambutan 
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can trigger allergic reactions (Goh, Lau, Chew, Shek, & Lee, 1999). Kim et al. 

(2012), reported that watermelon is one of the fruits that Korean sufferers are 

allergic to. This study revealed that Asian populations tend to be allergic to 

similar food allergens. Even those fruit is nutritious and a source of vitamins, 

certain fruits can be harmful to food allergy sufferers, in mild or severe forms, so 

avoiding these fruits is necessary (Waibel, Lee, Coop, Mendoza, & White, 

2018). Allergic reactions often have significant quality-of-life deficits and 

sufferers face an increased economic burden of illness (Waibel et al., 2018).  

 

Due to that, food allergy issues should not be ignored. This is due to the burden, 

with the quality of life of food allergy sufferers at risk; at the same time the 

attitude and acceptance of normal individuals towards this susceptible 

population is relatively low (Shemesh et al., 2013). Parents and food allergy 

sufferers are already facing tremendous challenges in their food selection and 

their lives will be jeopardised if the community, specifically nursery employees, 

is not aware of it. In addition, children are also bullied by normal individuals 

(Russell & Huber, 2013) who make their quality of life even worse; as a result, 

parents become overprotective and experience increased stress and anxiety.  

 

In order to protect this susceptible population, the United States Government 

passed The United States Rehabilitation Act of 1973, Section 504, and the 

Individuals with Disabilities Education Act. Under this section, a student with 

disabilities is defined as having a physical or mental impairment that will limit 
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daily activity. Under this law, food allergy sufferers and their parents feel 

protected. However, results from previous studies further confirmed that, 

generally, there is a lack of food allergy knowledge among the public, parents, 

physicians, school nurses, foodservice employees and chefs. This found that 

nursery employees also lack food allergy knowledge. Thus, these studies 

revealed that food allergy is a challenging issue that needs to be understood; 

assessing food allergy knowledge is beneficial not only to the sufferers and their 

parents but also to the nursery employees themselves. Indirectly, food allergy 

knowledge will help to reduce the burden faced by food allergy sufferers and 

parents. As mentioned previously, food allergy was recognized by the World 

Health Organization as one of the life threatening diseases in the world; the issue 

must be properly addressed.  

 

The parents of food allergy sufferers and the sufferers themselves also demand 

cooperation from the public in ensuring they remain healthy by avoiding food 

allergens, through providing safe food and environment. Specifically, in this 

study, protecting food allergy sufferers in nurseries is crucial. Also, as 

highlighted by Pawankar et al. (2011), the population of food allergy sufferers 

keeps on growing; the World Allergy Organization (WAO) is seriously 

concerned about the growing global burden of allergic diseases.  

 

 



 

164 

WAO focuses on creating awareness of allergy as a major public health issue 

worldwide. Thus, as mentioned in the previous chapter, this study found that the 

nursery employees are aware of the existence of food allergy sufferers, as are 

family members, friends and others. Some nursery employees also reported that 

they were themselves affected by food allergy, and some of them had had this 

confirmed by a doctor.  

 

Taken all this into consideration, this study found that nursery employees are 

aware of the issue of food allergy; authortities such as the Ministry of Health can 

disseminate to the public information about food allergy, and specifically how to 

manage food allergy sufferers. The types of intervention that can be used include 

brochures, food allergy training and posters.  

 

5.3.2 Research Objective Two  

This objective is represented by a group of hypotheses which propose a relationship 

between each of the health beliefs. 

RQ 2 Does food allergy knowledge have 
an influence on health beliefs 
(perceived susceptibility, perceived 
severity, perceived benefit, 
perceived barrier, cue to action and 
self efficacy)? 

RO2 To assess the influence of food 
allergy knowledge on health 
beliefs among nursery 
employees. 

H2a- 
H2f 

H2a: Food allergy knowledge has an influence on perceived severity 
among nursery employees. 
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H2b: Food allergy knowledge has an influence on perceived susceptibility 
among nursery employees. 

H2c: Food allergy knowledge has an influence on perceived benefit 
among nursery employees.  

H2d:   Food allergy knowledge has an influence on the perceived barriers 
among nursery employees. 

H2e: Food allergy knowledge has an influence on the cue to action among 
nursery employees. 

H2f: Food allergy knowledge has an influence on self-efficacy among 
nursery employees.   

 

All hypotheses H2a to H2f are supported. 

 

i. The influence of food allergy knowledge on perceived severity 

As aforementioned, perceived threat is a combination of perceived susceptibility and 

perceived severity, vital components that are influenced by knowledge (Rosesntock 

et al., 1988). The interaction of those constructs has been established for over a 

decade. This study discovered that, even though this construct was tested in different 

contexts from previous work (Rosenstock et al., 1988; Cho et al., 2010; Iranagh et 

al., 2016; Orji et al., 2012), the result proved to be consistent with existing 

knowledge, and H2a is supported. 

 

The result of this study is similar to that of Cho et al. (2010), that food allergy 

knowledge influences perceived severity. When a person has knowledge of food 

allergy they perceive the severity of the disease. In addition, with experience and 

knowledge, they are aware of the severity for sufferers.  
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The food allergy reactions can be from mild to severe or may even lead to death. 

When the nursery employees understand and believe that food allergy is severe they 

recognize the need to take care of the food allergy sufferers. However, there is lot of 

information that needs to be conveyed to the nursery employees to help them 

understand the needs of the sufferers. The severity of the food allergy can be 

identified through symptoms such as itching and redness affecting various parts of 

the body, but specifically skin, eyes and nose. The results also revealed that 

knowledge influences perceived severity (Iranagh et al., 2016; Orji et al., 2012). 

Hence, the hypothesis H2a Food allergy knowledge has an influence on perceived 

severity, was supported. 

 

ii. The influence of food allergy knowledge on perceived susceptibility  

The finding of this study revealed that the food allergy knowledge significantly 

influences perceived susceptibility, confirming the results of Rosenstock (1974) that 

the strong components of perceived susceptibility and perceived severity depend on 

knowledge. Thus, this result implied that, when a person has knowledge about food 

allergy it influences their perceptions of susceptibility and severity about the disease. 

The result of hypothesis testing is that H2b Food allergy knowledge has influence 

on perceived susceptibility is supported.  

 

Orji et al. (2012) emphasized that perceived susceptibility, perceived severity, 

perceived benefit and perceived barriers have been measured as the principal 

motivation for people to change their behaviour. Cho et al. (2010) reported the same 
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result, that knowledge has an influence on perceived susceptibility. By applying this 

to the context of food allergy, when the nursery employees have basic food allergy 

knowledge they believe children can be susceptible. This study also found that some 

of the nursery employees, their family members and friends are affected by food 

allergy; this makes them more aware and understanding of the needs of the food 

allergy sufferers. However, several reasons such as lack of information, lack of time, 

and the need for cooperation from the parents of the sufferers make it difficult to 

practise food safety behaviour.   

 

iii. The influence of food allergy knowledge on perceived benefit 

The result revealed that food allergy knowledge significantly influences perceived 

benefit, as predicted by Bolte (2013)  and Iranagh et al. (2016). The occurrence of 

food allergic reactions can be avoided when the nursery employees are 

knowledgeable about food allergy, especially when they are kept well informed by 

parents. Furthermore, when the parents cooperate and inform the nursery employees 

about the conditions of food allergy sufferers and the food allergens, allergic reaction 

can be avoided. The findings from this study also revealed that the nursery 

employees require parents to inform them how to manage the sufferers, telling them 

which food must be avoided. Practising food safety behaviour can eliminate or 

reduce the occurrence of food allergy reactions at their nursery. Thus, hypothesis 

H2c Food allergy knowledge has an influence on perceived benefits is supported. 
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This is because this study revealed that some of the nursery employees are affected 

by food allergy, that make them  understand the benefits of preventing the 

occurrence of the food allergy reactions as well as protect the sufferers‘ lives.  

 

iv. The influence of food allergy knowledge on perceived barriers  

Perceived barriers are one of the important constructs of health beliefs. According to 

Orji et al. (2012), perceived barriers are one of the variables needing to be 

researched, so this study included and tested this construct. The results revealed that 

when people believe that there is a barrier to their food safety behaviour they tend 

not to engage with it. It is therefore important to identify and try to eliminate the 

barriers.  

 

This study identified that the barriers to practising food safety behaviour include lack 

of knowledge, including insufficient cooperation from the parents, who should keep 

the nursery staff informed about their children‘s food allergens. Lack of knowledge 

of food allergy among nursery employees is a barrier to practising food safety 

behaviour; for instance, lack of knowledge about the food to be avoided by the food 

allergy sufferers and how to manage them.   

 

Even when the nursery employees understand the needs of the food allergy sufferers, 

lack of supervision is a barrier. The nursery employees also stated that they need 

extra time to prepare and serve food for the food allergy sufferers. At the same, they 
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have to attend to other jobs like teaching and administration. The preparation of 

allergen-free food is a meticulous procedure. During food preparation, cooking and 

serving, the nursery employees need to avoid cross-contact between food allergens 

and the food to be served to the food allergy sufferers. Even a small amount of food 

allergen can be harmful or even lead to anaphylactic shock and death. It is clear that 

the nursery employees need to pay extra attention when preparing allergen-free food. 

Taking all these factors into consideration, they recognize this as a barrier to 

practising food safety behaviour.  

 

Another barrier that has been identified in this study is food separation during food 

preparation and serving. Food allergen must be prepared separately and avoid cross 

contact with other food during all stages of food production, such as receiving, 

storing, preparation, cooking, holding as well as serving food. The nursery 

employees also reported that the children like to try their friends‘ food, making it 

even more difficult for the staff to check what they consume. The nursery employees 

also rely on their supervisor to monitor food allergy management. However, there is 

a shortage of management and monitoring of food allergy by the supervisor. There is 

an urgency to increase knowledge, awareness and monitoring of food allergy 

sufferers‘ needs because their life is at risk. At the same time, the nursery employees 

need cooperation from senior management to administer their work.  

 

 



 

170 

Another barrier to the implementation of food safety behaviour is the need to prepare 

specific food for the sufferers. The nursery employees found that there were no 

substitutes for the food allergens. For instance, if the sufferer is allergic to prawns, 

there is no other ingredient available, which feels like barriers to accomplishing food 

safety behaviour. Other than that, preparing food to meet this specific need is time 

consuming because of the need to use different ingredients, different utensils and 

avoid cross contamination.  

 

In comparison, Ungku Fatimah Ungku Zainal Abidin (2014) conducted a study to 

assess the perception of foodservice employees of interventions that are needed to 

support safe food handling practices. The result was that money, paperwork time and 

training were identified as the main barriers. Iranagh et al. (2016) stated that these 

are barriers to implementing healthy behaviours.  

 

The health behaviours mentioned by Iranagh et al. (2016) include consuming more 

nutritional food, like vegetables, fruit and low calorie and low fat food. However, the 

respondents in their study were unable to eat a healthy diet, for several reasons 

including lack of knowledge, lack of time to find healthy foods, the availability of 

healthy food, price and food habits. Lack of knowledge is one of the reasons 

preventing them from consuming healthy food. Another study similar to this one 

(Urrutia-Pereira et al., 2018) also identified  lack of knowledge as one of the barriers 

to practising food safety behaviour.    
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In a restaurant setting, Ahuja and Sicherer (2007) found that inadequate food allergy 

knowledge is one of the barriers preventing staff from performing food safety 

behaviour. In the same study, they identified other barriers such as lack of 

communication between the restaurant staff and the food allergy customers. More to 

the point, the staff required the food allergy customers to tell them specifically what 

food must be avoided (Abbot et al., 2007). However, on the other hand, food allergy 

customers also ask to have menus or ingredients explained to them; they need to 

have accurate ingredients that used in cooking the dishes (Abbot et al., 2007). These 

studies illustrate the need for effective two-way communication.  

 

Overall, this findings support those of related studies detailed in the literature review, 

although many of these were set in different contexts, such as commercial 

restaurants. This study revealed that food allergy knowledge significantly influences 

perceived barriers. Even when the nursery employees have knowledge about food 

allergy, perceived barriers make it difficult to practise food safety behaviour, 

supporting the hypothesis of this study. Most of the nursery employees reported that 

parents must inform them about the food their children are allergic to. Lack of 

cooperation in this aspect is perceived as a barrier. Thus, the result of the hypothesis 

is stated as H2d Food allergy knowledge has influence on perceived barriers is 

supported. 
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v. The influence of food allergy knowledge on cue to action. 

Again, food allergy knowledge significantly influences cue to action, which 

includes self-experience, the experience of others, and information from social 

media print media such as newspaper, brochure and magazines also influences the 

food allergy knowledge on cue to action. As mentioned previously, result from this 

study indicates that the in particular, nursery employees who are themselves 

affected by food allergy, or encounter it in family members and friends, are more 

aware of the problems.   

 

Montano and Kasprzyk (2008) highlighted that the cue to action is rarely tested. As 

a consequence, this study fills the gap, finding a significant influence between 

knowledge, cue to action and food safety behaviour. Not only has that, but cue to 

action also mediated the relationship between food allergy knowledge and food 

safety behaviour, as explained later in this chapter. Our findings therefore indicate 

that when people are knowledgeable about a disease, they seek information to 

protect themselves or others (Hahn, 2014). In the context of this study, experience 

is also revealed as a significant component of the cue to action. When the nursery 

employees become aware of the existence of the food allergy sufferers, they request 

the parents to tell them how to manage them. One of the solutions is to ask about 

the foods that need to be avoided by the food allergy sufferers. Thus, H2e  Food 

allergy knowledge has an influence on cue to action is supported. 
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As aforementioned in Chapter 2, this study fulfils the gap by considering the 

influence the knowledge, cue to action and food safety behaviour that is not 

verified by the previous study Cho et al. (2010). In addition, the contribution of this 

is by testing the interaction of those constructs.  As suggested by Montano and 

Kasprzyk (2008) the cue to action is rarely tested. As consequences this study 

discovered there is a significant influence between knowledge, cue to action and 

food safety behaviour. This current study not only found that food allergy 

knowledge has influence on cue to action, however this study highlighted that the 

cue to action mediates the relationship between food allergy knowledge and food 

safety behaviour that will be explained later in this chapter.  

 

vi. The influence of food allergy knowledge on self-efficacy 

In the context of this study, self-efficacy is the ability and self-confidence to perform 

food safety behaviour, and our results show that food allergy knowledge significantly 

influences self-efficacy. Knowledgeable nursery employees, again especially those 

with personal experience of food allergy, perform their job better in terms of 

managing food allergy sufferers. These nursery employees also had information on 

food allergens. The most common being seafood, eggs, meat, milk, chicken, nuts and 

soy beans. 
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Other implications of this relationship between food allergy knowledge and self-

efficacy include knowing which allergens to exclude from the menu, and giving In 

parents confidence in sending their children to a nursery whose employees are able 

to cater for the needs of children whho require special attention. Thus, H2f Food 

allergy knowledge has an influence on self-efficacy is supported. 

5.3.3 Research Objective Three 

RQ 3 Do these health beliefs mediate the 
relationship between food allergy 
knowledge and food safety 
behaviour? 

RO3 To investigate the possible 
mediation effect of health 
beliefs on the relationship 
between knowledge and food 
safety behaviour in nursery 
employees. 

H3a- 
H3f 

H3a:  Perceived severity mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees. 

H3b:  Perceived susceptibility mediates the relationship between food 
allergy knowledge and food safety behaviour among nursery employees  

H3c: Perceived benefit mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees  

H3d : Perceived barriers mediate the relationship between food allergy 
knowledge and food safety behaviour among nursery employees 

H3e: Cue to action mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees  

H3f :  Self-efficacy mediates the relationship between food allergy 
knowledge and food safety behaviour among nursery employees.  

 

Only H3e,cue to action, mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees and is 

supported  
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This objective is again represented by a group of hypotheses covering the health 

beliefs.  Orji et al. (2012) suggested investigation of a possible mediation effect of 

the health belief constructs on the relationship between food allergy knowledge and 

food safety behaviour, given the inconsistent results of previous studies. For this 

reason, the third objective of this study is to investigate the possible mediation effect 

of each of the health beliefs on the relationship. However, Jones et al. (2016) 

recognized a limit to the extent to which health beliefs can influence behaviour. 

Champion and Skinner (2008) also concluded that health beliefs failed to specify 

sufficient variables in the model. 

 

In the context of this study, all the health beliefs were tested to understand how 

nursery employees perceived food allergy and how it reflects their food safety 

behaviour. Orji et al. (2012) established the existence of mediation effects among the 

health beliefs constructs within the context of their study, healthy food consumption 

behaviour. Orji et al. (2012) found that perceived severity, perceived susceptibility, 

perceived benefit and perceived barriers mediate the relationship between self-

identity and future consequences on healthy eating behaviour.  

 

However, since there is unclear combination of the constructs to test the mediation of 

the health beliefs constructs specifically for performing food safety behaviour in the 

context of food allergy therefore given the absence of studies specifically on food 

allergies, the literature from the public health context was utilized in this study.  
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i. Perceived severity mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees 

Based on the result, this study found that perceived severity does not mediate the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees. One of the reasons highlighted by Jones et al. (2016) is that there 

is a limit to the use of health belief constructs to test behaviour.  

 

Champion and Skinner, (2008), highlighted that, the use of health beliefs constructs 

is failed to specify the variables assembling or sequence of those variables in the 

model. This study found that perceived severity does not mediate this relationship. 

Hahn (2014) concluded that the greater the severity of food allergy the greater the 

knowledge, leading to positive food safety behaviour among parents. However, the 

nursery employees may not have experienced the most severe reaction, anaphylactic 

shock leading to death, in which case they do not exhibit food safety behaviour. Mild 

reactions such as rashes, swollen lips and itchy nose and eyes are insufficiently 

severe to make them change their behaviour. Thus, H3a:  Perceived severity 

mediate the relationship between food allergy knowledge and food safety 

behaviour among nursery employees is not supported.  
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ii. Perceived susceptibility mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. 

Hochbaum (1958) concluded that an individual will take action if they perceive 

susceptibility to the disease. Burke et al. (2008) assessed the mediation effect of 

perceived susceptibility on healthy food consumption in overweight patient who used 

drugs as treatment. In their study, participants underwent a programme about weight 

loss, exercise and diet. Result revealed that perceived susceptibility did not affect 

health behaviour. Similarly no mediation effect between food allergy knowledge and 

food safety behaviour was found in this study. The subjects in the study by Burke et 

al. (2008) and in a smilar one by Iranagh et al. (2016) were all female, as in our 

study. However, it was not possible to test the effect of gender on the outcome.  

 

Iranagh et al. (2016) conducted a study to test the association between perceived 

susceptibility and nutritional behaviour by offering elderly women a healthy food 

consumption workshop, conducted twice a week over 12 sequential weeks. 

Surprisingly, the result was statistically not significant to establish that perceived 

susceptibility can lead to behavioural change, making the participants choose healthy 

food and exercising as required.  Champion and Skinner (2008) proposed that one of 

the reasons why their model failed in proving a mediation effect of perceived 

susceptibility was the use of insufficient constructs.  Similarly, H3b: Perceived 

susceptibility mediates the relationship between food allergy knowledge and 

food safety behaviour among nursery employees is not supported. 
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iii. Perceived benefits mediate the relationship between food allergy 

knowledge and food safety behaviour among nursery employees 

The connection between perceived benefits and behavioural change has long been 

researched, although the results are inconsistent (Champion and Skinner, 2008). 

Burke et al. (2008) examined the association of perceived benefits on healthy eating 

behaviour among hypertension patients in Perth, Australia, but discovered that they 

had no effect. Only self-efficacy influenced healthy behavioural change. In more 

extreme life and death situations, Razmara et al. (2018) found that perceived benefits 

were the strongest predictor of safe driving behaviour in Iran, with benefits to both 

passengers and the driver himself. In addition, Cho et al. (2010) found a reliable and 

strengthened relationship between perceived benefit and food safety behaviour 

among Latino restaurant staff. Iranagh et al. (2016) found that the relationship 

between perceived benefit and healthy food behaviour varied over time, but was not 

statistically significant.  

 

The results from this study demonstrated that, in the absence of intervention such as 

lectures or classes, perceived benefits did not mediate the relationship between food 

allergy knowledge and food safety behaviour among nursery employees. Therefore 

H3c: Perceived benefit mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees is not 

supported.  
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iv. Perceived barriers mediate the relationship between food allergy 

knowledge and food safety behaviour among nursery employees 

The perceived barriers as identified by nursery employees were discussed above. It 

failed to mediate the relationship between food allergy knowledge and food safety 

behaviour, perhaps because they were not sufficiently strong. Food allergens should 

have no contact with utensils such as pots, pans, cutlery, plates, and cups, or with 

other ingredients. According to Rosenstock (1966), when individuals have strong 

perceived barriers they will not engage in behavioural change. By relating this to this 

study, if the nursery employees believe that there are barriers preventing them from 

engaging in food safety behaviour, they will not experience behavioural change.  

This study revealed that lack of time to prepare and serve safe food to the food 

allergy sufferers, lack of knowledge pertaining to the food allergy, lack of 

supervisory support, no cooperation from sufferers‘ parents, and absence of 

substitutes for food allergens all become barriers to practising food safety behaviour.  

 

There are similarities with other studies, despite their being conducted in different 

cultures, ethnic backgrounds and geographical areas (Burke et al., 2008; Orji et al., 

2012). Similar barriers to those in this research were found: lack of awareness and 

knowledge of food safety, psychological factors such as lack of motivation and lack 

of management support (Garayoa et al; 2011).  
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Abbot et al. (2007) found both restaurant staff and food allergy customers needed to 

cooperate for safe food. The customer needs to convey the message to the restaurant 

staff about the food they need to avoid, and the staff must provide details of the 

ingredients in the food ordered. Their knowledge about the menu must be updated as 

the specific ingredients change. It is because, there is a case that, when the food 

allergy customer ordered some food that their get their assurance and confirmation 

about the ingredient that have been used to cook the menu from the waiter or 

waitress. However, the food that they received is contained the food allergen that can 

leads to the incident leads to food allergic reaction and the worse scenarios is that not 

only the food allergy customers are hospitalized but some severe case that lead to 

death. Because of its severity, food allergy is recognized by WHO as a life 

threatening disease, and requires everybody to protect this susceptible population. 

Food allergy sufferers need understanding, protection and reassurance that they are 

free from allergic reactions. Once the allergic reaction triggered, the consequences 

include hospitalization, medical costs, taking leave, and absence from work, school, 

college or universities (Odhav et al., 2018, Herbert et al., 2016).  

 

This scenario leads to another, such as when allergic reactions such as anaphylactic 

shocks occur, the sufferer must be rushed to the emergency department, with the 

uncertain condition of the food allergy sufferer contributing to a high level of anxiety 

and stress among parents.  After the hospitalization, the food allergy sufferers need 

to be fully recovered from the anaphylactic shock, requiring the parent to take leave 

and take care of the food allergy sufferer at home.  
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The food allergy sufferers also tend to absent from school. Taking all the 

consequences, this incident really puts a burden on both to the sufferers and their 

parents, a challenge of which the public are still largely unaware. Ajala et al. (2010) 

found that food handlers can engage with food safety behaviour when training is 

provided. Without training and knowledge, their food safety behaviour is restricted. 

In this study, the types of intervention to increase knowledge chosen by the nursery 

employees do include training, but only second to brochures.  

 

According to  Razmara et al. (2018), perceived barriers indicate difficulties to 

behaviour change. Even if an individual identifies a health condition as threatening 

and believes that a particular action will efficiently decrease the threat, barriers may 

prevent engagement in health-promoting behaviour. However, Iranagh et al. (2016) 

found that perceived barriers are only statistically significant with healthy food 

behaviour six months after intervention, but not before the intervention or for three 

months immediately following the intervention.  

 

Burke et al. (2008) measured healthy eating behaviour such as low sodium intake, 

decreased saturated fat intake and increased physical activity among hypertension 

patients. However, perceived barriers had no mediation relationship on dietary 

programmes or physical activities. They concluded that the mediation relationship of 

perceived barriers was unclear. Orji et al. (2012) stated that perceived benefit 

mediated the relationship between self-efficacy, self-identity and consideration for 

future healthy eating behaviour among adults. Since there is uncertainty in the 
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mediation results, H3d:  Perceived barriers mediate the relationship between food 

allergy knowledge and food safety behaviour among nursery employees is not 

supported.  

 

v. Cue to action mediates the relationship between food allergy knowledge 

and food safety behaviour among nursery employees 

Cue to action in public health is attracting the attention of scholars worldwide. 

According to Gasparotto (2007), it is one of the health belief constructs that 

motivates people to modify their perception as well as their behaviour towards 

disease. The cue to action in this study has been conceptualized as specific stimuli 

from own experience, family or friends‘ experience, mass media, events, training, 

health warning labels, education, advice from others,  etc., following (Gasparotto, 

2007). Given insufficient studies specifically on food allergy, relevant studies in 

related fields of public health have been used for reference with the results of this 

study. In particular, the Internet is widely used as a source of information and also 

enables interactive communication between the health seeker and experts in 

particular diseases, for instance food allergy (Hanh, 2014). 

 

 Thus the Internet is an electronic tool for people who seek or spread information 

about apects of health. In addition, the interactive media of blogs, social media such 

as Facebook, Instagram, Twitter and other mobile applications can be downloaded 

for food allergy sufferers and their parents. Details can be provided through email, 

chat, discussion with experts or people via a specific forum. The support provided 
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through the Internet has a huge impact for both professional practitioners such as 

allergist, food allergy researchers, paediatricians, doctors, academics, the food 

allergy sufferers themselves, parents, pharmacists, social support groups and many 

more. This becomes an important support psychologically, emotionally and 

spirituality.   

The use of the Internet cannot be denied in terms of the benefit that gained if the 

person uses it wisely. Cavill and Bauman (2004) found that mass media information 

or a campaign is borderless and reachable. The abundance of websites and 

information regarding food allergy also catches the attention of the food allergy 

sufferers and the parents. The availability of websites such as the Food Allergy 

Anaphylaxis Network (FAAN) really helps food allergy sufferers to gain quick 

information pertaining to food allergy. For instance, parents of food allergy sufferers 

actively seek information on how to manage their food allergy children (Hanh, 

2014),. In addition Hanh (2014) also demonstrated that the parent also gained 

knowledge pertaining to the food allergy thru social media such as Facebook.  

 

According to Hanh (2014), in fact parents with the food allergy children that are 

actively seeking information about it and proved to have more knowledge on how to 

manage their food allergy children. Taking all into consideration, Mattson (1999) 

defined all these media, information sources and experience as cue to action, which 

can stimulate people‘s perception towards illness. The nursery employees chose food 

allergy brochures as one of the sources to increase the food allergy knowledge, and 

of course further study is needed to investigate successful food allergy intervention.  
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Odhav et al. (2018) highlighted reducing anxiety among the food allergy sufferers 

and their family motivated them to learn and understand how to manage food allergy 

through the resources available to them. As highlighted by Mattson (1999), once they 

understand about food allergy and its consequences they might change their health 

behaviour or protect others, at the same time creating cognizance of the health risk. 

(Mattson, 1999).  Thus, cue to action has an influence on perceptions and food safety 

behaviour. Given the importance of this construct, it was tested in this study and 

found to be the only health belief that mediated the relationship between food allergy 

knowledge and food safety behaviour among nursery employees. In addition, this 

study also captured the information about the whether or not they aware with the 

existence of food allergy sufferers at their nurseries. The study also revealed that the 

nursery employees are aware of the existence of food allergy sufferers. Other than 

that, family members and friends who were affected with food allergy also gave 

them experience to understand and help them to manage this susceptible population.  

 

Surprisingly, result from this study also designed to captured information did the 

nursery employees know other people than the food allergy sufferers at the nursery? 

and the result revealed that the nursery employees reported that, their family 

members affected by food allergy, followed by friends. This is evidence that the 

nursery employees are aware of the existence of food allergy sufferers around them, 

supporting. Thus, it can be justified that cue to action as mediating the relationship 

between food allergy knowledge and food safety behaviour among nursery 

employees.  
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The awareness about the existence of food allergy sufferers, experience that nursery 

employees have can help them to engage with the food safety behaviour. Also, 

Weinstein (2007) supported the idea of person‘s behaviour being determined by their 

beliefs or perceptions. More to the point, in this study the food allergy knowledge of 

nursery employees supports the influence of perceived severity, perceived 

susceptibility, perceived benefit, perceived barriers, cue to action and self-efficacy. 

Thus, the relationship between food allergy knowledge and perceived severity, 

perceived susceptibility, perceived benefit, perceived barrier, cue to action and self-

efficacy among nursery employees are statistically significant.  

 

In comparison, results from Cho et al. (2010) indicated that only a few constructs, 

namely perceived susceptibility, perceived severity and perceived barriers are 

statistically significant in relation to food safety knowledge, adding perceived benefit 

and cue to action influencing food safety behaviour among foodservice workers. 

Thus, the results from this study extend those of Cho et al. (2010) because all the 

constructs tested in this current study proved to be statistically significant.    

 

On the other hand, a study was conducted on parents of food allergy sufferers by 

Abdurrahman et al. (2013)  found that they avoided eating food away from home and 

limited their vacations. Indirectly, due to perceived susceptibility, perceived severity, 

perceived benefit and perceived barriers, therefore, the parents also tended to move 

to another residential area that they perceive to be safe for the family (Abdurrahman 
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et al., 2013). The parents learned from experience of food allergy symptoms how to 

avoid food allergy reactions. 

 

Given the severity of allergic reaction, parents take responsibility for protecting their 

children. In addition, according to Stjerna et al. (2014), there is no mechanism to 

envisage the severity of the reaction once it is triggered. The symptoms can be from 

mild to severe or, for unfortunate cases, can lead to death. In this case, the 

responsibility to protect this vulnerable population is not limited to those parents of 

food allergy sufferers, but involves everyone supporting and taking full 

responsibility for this population. Food allergy sufferers look like normal people, but 

exposure to food allergens can lead to death in the most severe cases. As a result, the 

parents and the food allergy sufferers tend to have a low quality of life (Madsen et 

al., 2010).  

 

Stjerna et al. (2014) added that in order to protect this susceptible population, food 

allergy risk management should be properly planned. Thus, indirectly the studies 

already reviewed revealed that the experience predicted by the health beliefs and 

consequences lead to behavioural change. Experience also provides valuable 

information that modifies perceptions of health behaviour such as barriers, costs and 

benefits (Weinstein, 2007). More to the point, the parents change their lifestyle and 

limit their activities in order to make sure that their children are safe (Meillier et al., 

1997). Cho et al. (2010) concluded that when restaurant employees are exposed to or 

experience foodborne illness, they tend to practise better food safety behaviour. 
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Thus, H3e: Cue to action mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees is supported. 

 

vi. Self-efficacy mediates the relationship between food allergy knowledge and 

food safety behaviour among nursery employees 

Burke et al. (2008) considered that self-efficacy was rarely tested as a mediator, but 

identified that it influenced healthy food consumption such as reduced intake of fat, 

sodium and energy, resulting in weight loss. This study followed their lead by testing 

whether or not self-efficacy mediates the relationship between food allergy 

knowledge and food safety behaviour among nursery employees, where it proved to 

be statistically insignificant. In comparison, Iranagh et al. (2016) found that 

nutritional  intervention programme were statistically significant in some cases, but 

not all, as reported above. Thus, the health belief construct self-efficacy needs further 

investigation. Meanwhile, in this study, H3f: Self-efficacy mediates the 

relationship between food allergy knowledge and food safety behaviour among 

nursery employees is not supported.  

 

In summary, careful statistical analysis of all the health beliefs found that only one 

had the proposed mediating effect:  H3e cue to action. The remaining sub-hypotheses 

were rejected and no mediation relationship was found.  

 



 

188 

5.3.4 Research Objective Four: To propose a food allergy belief model 

To achieve the purpose of this study, an underpinning model was adopted and 

adapted from Cho et al.‘s (2010) Food Safety Belief Model (FSBM). It was modified 

in order to investigate the interrelationship of food allergy knowledge, health beliefs 

and food safety behaviour among nursery employees, and named the Food Allergy 

Belief Model (FABM). The model was developed and tested using PLS-SEM 

techniques in SmartPLS. It incorporated five dimensions to be measured as food 

allergy knowledge constructs:  general knowledge, food allergens, disease, 

preparation and symptoms of food allergy which is not previously develop. 

Following Hair et al. (2014, 2017), the measurement model was assessed as follows: 

 

i. Reflective measurement model  

In the reflective model, the main concepts to be assessed are internal consistency 

(Composite Reliability), construct validity (Cronbach Alpha), outer loading 

(Indicator Reliability), convergent validity (Indicator Reliability and Average 

Variance Extracted) and discriminant validity (Cross loading, Fornell and Lacker, 

and Heterotrait Monotrait). All the criteria were met, as described in Chapter 4.  

 

ii. Formative measurement model  

In assessing the formative measurement model, several criteria were met: convergent 

validity, collinearity between the indicators, and the significance and relevance of the 

indicator weight. In addition, the study employed the type II formative and reflective 

Hierarchical Components Model (Becker et al., 2012). The lower-order constructs 
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were general knowledge, food allergens, disease, preparation and symptoms of food 

allergy. The higher-order construct was food allergy knowledge. The repeated 

indicator approach was applied by assigning all the lower-order constructs  to the 

second-order construct. After the measurement model was assessed, assessment of 

the structural model followed, as recommended by Hair et al. (2014, 2017), through 

a series of steps to check for collinearity issues, path coefficient, assessment of R2 

level, assessment of f2 and predictive relevantce Q2. After all these criteria had been 

met, FABM was accepted, as shown in figure 5.1.  

 

Figure 5.1 The Food Allergy Belief Model 

Source: Developed by researcher 
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Details of the model assessment were given in Chapter 4, showing that this objective 

of the study has been achieved. To recap, the overall result shows that R2 value 

between 0.387 to 0.539 is above 0.26 as suggested by Cohen (1988) which indicates 

a substantial model. The effect size (f 2 ) is medium for cue to action with the value of 

the effect size (f 2 ) 0.304, that is above 0.15 (Cohen (1992).  The effect size (f 2) for 

self-efficacy is considered weak at 0.024. In the effect size (f 2) cutoff points as 

suggested by Cohen (1992), 0.02 is weak, 0.15 is medium and 0.35 is substantial. 

This result is similar to those of Orji et al. (2012), of predictive relevance and a 

relatively low effect size.  

 

This study also gives some insight into the creation of the second-order constructs, 

systematically exploring possible interaction between the constructs. The result 

revealed that cue to action was found to mediate the relationship between food 

allergy knowledge and food safety behaviour, an important point in clarifying food 

safety behaviour.  

 

5.4  Contributions of the Study 

The major contribution of the study is the development of the Food Allergy Belief 

Model. The following sections discuss specific practical and theoretical 

contributions. 

 



 

191 

5.4.1 Practical contributions 

This study is of value to practitioners such as nursery employees and nursery 

operators, stressing the importance of food allergy knowledge, health beliefs and 

food safety behaviour. Specifically, it revealed that food allergy knowledge is 

important among nursery employees in managing the food allergy sufferers in their 

nursery. The significance and implications of food allergies, as reported in the 

Introduction and Literature Review, cannot be over-estimated, althought the parents 

of sufferers are well aware of them.  

 

Unlike many other diseases, ―allergy does not enjoy the same level of public and 

governmental attention as other chronic diseases like cancer or cardiovascular 

diseases and it is certainly the most pervasive disorder globally‖ (Pawankar et al; 

2011 p.7). Food allergy is a global health burden. However, this issue is not well 

known by the public and must be addressed since the food allergy population is 

growing rapidly worldwide. Food allergy sufferers need to be safe whenever they go. 

As severe cases of wrongly ingested food can lead to death, knowledge among 

nursery employees must take extra precautions when serving food to food allergy 

sufferers, especially at the nursery. It is especially important to ensure a safe 

environment, as the children are not mature enough to take care of them themselves 

and need an adult to monitor their food intake.  
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The body releases chemicals such as histamine in order to protect itself. However, in 

foodborne illness the food is contaminated with harmful bacteria. There is no cure 

for the allergic reactions (from mild symptoms to death) which occur immediately 

after the consumption of food allergens. Reliable data on food allergy is especially 

lacking in developing countries (Prescott et al., 2013 p. 1). According to Bahnson, du 

Toit and Lack (2017), currently there is no cure for food allergy, so avoidance is 

remaining the only solution (Bahnson et al., 2017). Therefore, assessing the food 

allergy knowledge is crucial.   

 

After determining demographic profiles and the level of food allergy knowledge, 

intervention can be tailor made. This study combines an assessment of food allergy 

knowledge, food allergens and types of intervention to increase food allergy 

knowledge. Another finding of this study showed that most respondents would prefer 

brochures as the intervention to improve their food allergy knowledge. Prior studies 

discovered that lack of food allergy knowledge is one of the major contributors to the 

high incidence of food allergy reactions (Twichell, Wang, Robinson, Acebal, & 

Sharma, 2015; Din, Ramli and  Rashid 2015 and Al-herz, Husain, Al-khabaz, 

Moussa, & Al-refaee 2017). This study suggests the use of food allergy brochures to 

help increase food allergy knowledge.  

 

Previous studies on intervention found increased nutrition knowledge (Negar Fani, 

Bahram Mohebbi , Roya Sadeghi, Azar Tol, 2017) and hand hygiene knowledge 

(Yu, Neal, Dawson, & Madera, 2018) to be successful.  This study discovered that 

the allergy sufferers react too many allergens found in the most common Malaysian 

foods, including fruits such as watermelon and rambutan, fish and seafood including 
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belacan, milk, eggs, soy and nuts, and the staple, rice, known as the Big Eight 

Allergens.  This information is crucial because nursery employees need to aware of 

these potentially dangerous foods, (Lee & Meera Thalayasingam, 2013), which may 

be different from those identified in Western (Dupuis et al., 2016) and European 

(Voordouw et al., 2012) diets.  

 

This information is important for the menu planners or supervisors of the daily menu 

for the children in nurseries. Routine and constant monitoring is essential. This study 

also suggests that the government needs to develop a new educational policy to 

improve and sustain food safety behaviour, which are vital in protecting our 

community health and also in saving considerable amounts of money in terms of 

treatment, as well as the quality of life of parents and food allergy sufferers.   

 

To sum up, the information is equally valuable for the public health sector and the 

food service industry. The study‘s findings should also be brought to the attention of 

the government, who should incorporate them in education and health policies to 

improve food safety behaviour for allergy sufferers, vital to the health of the 

community.    

 

5.4.2 Theoretical contribution 

The underpinning model developed as a result of this research is the Food Allergy 

Belief Model (FABM). It maps out the relationship between food allergy knowledge, 

health beliefs and food safety behaviour, shedding new light on the knowledge 
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pertaining to food allergy by offering a means of assessing public health issues and 

the food service industry. By dividing food allergy knowledge constructs into several 

dimensions, the model makes a theoretical contribution; extending prior studies 

which did not consider these different dimensions.  

 

The dimensions of food allergy knowledge assessed here are general knowledge of 

food allergy, identification of food allergens, symptoms and managing food allergy 

or food allergy prevention. All were shown to have good loading. Identifying the 

specific food allergy knowledge is an indicator of which parts of food allergy 

knowledge need to be improved. In Cho et al.‘s (2010) original model, food safety 

knowledge was measured as a single construct. However, for the purpose of this 

study, food allergy knowledge was built up to five dimensions. It also employed type 

II formative and reflective elements of the Hierarchical Components Model (Becker 

et al., 2012). Thus, educational materials can be developed based on the dimensions 

from this study for testing in future research.  

 

In collecting data on food allergy, this study created open-ended questions to capture 

knowledge of food allergens and the barriers to nursery employees in practising food 

safety behaviour. This information contributes to the body of knowledge concerning 

food allergens and barriers, to gain a better understanding of what is happening in the 

real situation. It captures this information from the nursery employee‘s point of view. 

Food allergy sufferers are not only allergic to the common foods listed as the Big 

Eight Allergens, but also to other items such as fruit (Greiwe, Pazheri, & Schroer, 



 

195 

2014 ; Kim et al., 2012). However, Greiwe et al. (2014) did not mention the types of 

fruit, and this study identified rambutan and watermelon, additional information for 

the Malaysian food allergy population.   

 

The study also revealed that there is interaction between knowledge and all the 

health belief constructs namely perceived severity, perceived susceptibility, 

perceived benefit, perceived barriers, cue to action and self-efficacy, adding to Cho 

et al.‘s (2010) original list. This implies that FABM enhances the existing model. 

The model also tested the mediation effect of the health beliefs on the relationship 

between food allergy knowledge and food safety behaviour among nursery 

employees, finding that only cue to action was statistically significant. 

 

5.5  Limitations of the study 

Even though this research has answered all the research objectives, research 

questions and hypotheses, there were limitations faced by the researcher in 

conducting this study. First, because of time constraints, the sampling frame is 

employees in public nurseries in Penang. Future studies can replicate this study but 

applying it to the whole population in Malaysia, and to private nurseries. The nursery 

employees gave commitment and cooperation during this survey, but this must be 

limited by their hectic and busy schedules.  
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5.6  Future research  

The limitations provide a platform for future research. For instance, FABM might be 

used to test additional constructs and moderators. In addition, pre- and post-

intervention studies could be conducted to assess the impact of educational 

intervention such a hands-on training about preparaing and serving safe food to the 

allergy sufferers.  

 

It was suggested that both public and private nurseries should be included in future 

studies, as the information from private nurseries should also be assessed; the 

children/food allergy sufferers are a national asset who may become leaders in the 

future. Qualitative research, collecting in-depth information through interviews, 

would supplement the quantitative data.  

  

Inconsistent results from the model need further analysis. For example, new 

constructs can be added, such as empathy and perceived importance. The model‘s 

predictive capacity can be assessed by basing it on the extended FABM. Finally, 

although the present study proposed the model for the food allergy context, it could 

be useful in other related fields of study.  
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5.7  Conclusion 

The four research objectives and questions developed for this study were described 

in Chapter one. All research objectives and questions were answered and the results 

discussed in depth. Thirteen hypotheses were developed to assess relationships 

among the constructs and the mediation effect of health beliefs on the relationship 

between food allergy knowledge and food safety behaviour among nursery 

employees. Testing concluded that food allergy knowledge does not directly 

influence food safety behaviour, although the relationships of individual health 

beliefs, and the mediation effect of cue to action, were statistically significant. The 

study and the model provide empirical data to fill many gaps in the research area.  

 

The study provides insight into the interaction among the constructs, raising certain 

interesting points such as nursery employees with personal or close experience of 

food allergybeing more aware of the protection that food allergy sufferers need. 

Furthermore, they are able to identify specific fruits as well as the Big Eight 

Allergens to which sufferers are allergic. These results contribute to the existing 

body of knowledge in Malaysia and other Asian countries, where the allergic foods 

are major components of the local diet. As most research concentrated on Western 

and European countries, this study fills in the gap on food allergy in Asia, 

specifically Malaysia.  
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The study also expanded the existing model by adding several dimensions of food 

allergy knowledge constructs that can serve as valuable tools in developing 

intervention programmes. It found that the most popular form of intervention would 

be brochure.  The food allergy knowledge dimensions, i.e. general knowledge of 

food allergy, food allergens, symptoms of allergic reactions, diseases and food 

preparation, were created as lower-order constructs. The higher-order construct 

created in this study was food allergy knowledge, and the development of type II 

Hierarchical Component Models was tested by using PLS-SEM SmartPLS software. 

The model that was designed and enhanced was found to be satisfactory. In short, the 

results of this study contribute in both practical and theoretical terms to public health 

and the food service industry. As such, the model provides a platform for other 

researchers to use and modify, developing it and expanding the use of PLS-SEM in 

other related fields of study. 
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Bangunan Tbk Air 
Melintas Kecil 
13300 Tasek 
Gelugor 

24.  

TABIKA KEMAS 
ALOR MERAH Pulau Pinang 

Dewan Alor Merah, 
Sungai Dua 13800 
Butterworth 

25.  

TABIKA KEMAS 
BAGAN BELAT Pulau Pinang 

Tabika Kemas 
Bagan Belat 13050 
Teluk Air Tawar 

26.  

TABIKA KEMAS 
BAGAN LALANG Pulau Pinang 

No. 2 Lorong 15 
Taman Bagan 
Lalang 13400 
Butterworth 

27.  

TABIKA KEMAS 
BAGAN LEBAI TAHIR Pulau Pinang 

Bgn. Belia Bagan 
Lebai Tahir, 13000 
Bagan Ajam 

28.  

TABIKA KEMAS 
BAGAN NYIOR JURU Pulau Pinang 14000 Bukit 

Mertajam, Pulau 
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Pinang 14000 Bukit 
Mertajam 

29.  

TABIKA KEMAS 
BAKAU TUA Pulau Pinang 

Tabika Kemas 
Bakau Tua 13110 
Penaga 

30.  

TABIKA KEMAS 
BALAI POLIS 
CENTRAL Pulau Pinang 

Tabika Kemas Balai 
Polis Central 10100 
Georgetown 

31.  

TABIKA KEMAS 
BALAI POLIS DATUK 
KERAMAT Pulau Pinang 

Tabika Kemas Balai 
Polis Dato Keramat 
10150 Georgetown 

32.  

TABIKA KEMAS 
BALAI RAKYAT 
BATU FERRINGHI Pulau Pinang 

Tabika Kemas Balai 
Rakyat Batu 
Ferringhi Balai 
Rakyat Batu 
Feringghi 11100 
P.Pinang 11100 
Georgetown 

33.  

TABIKA KEMAS 
BALAIRAYA BAYAN 
LEPAS Pulau Pinang 

Tabika Kemas 
Balairaya Bayan 
Lepas 11900 Balik 
Pulau 

34.  

TABIKA KEMAS 
BALAIRAYA BUKIT 
TEH Pulau Pinang 

Balairaya Bukit Teh 
14020 Bukit 
Mertajam 

35.  

TABIKA KEMAS 
BANGUNAN SEK 
LAMA JLN KOLAM 
AIR Pulau Pinang 

Jalan Kolam Air 
Cherok Tokun 
Bawah 14000 Bukit 
Mertajam 

36.  

TABIKA KEMAS 
BATU KAWAN Pulau Pinang 

Kg. Masjid Batu 
Kawan, 14110 
Simpang Ampat 

37.  

TABIKA KEMAS 
BATU MAUNG Pulau Pinang 

Bangunan Tabika 
Kemas, Jalan Bukit 
Kecil, 11950 Batu 
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Maung 

38.  

TABIKA KEMAS 
BATU UBAN Pulau Pinang 

Tabika Kemas Batu 
Uban, Bangunan 
Tabika Kemas, Jalan 
Masjid Batu Uban, 
11700 Gelugor 

39.  

TABIKA KEMAS 
BERKAT JAYA Pulau Pinang 

Tbk Kemas Berkat 
Jaya 14000 Bukit 
Mertajam 

40.  

TABIKA KEMAS 
BERTAM PERDANA 1 Pulau Pinang 

Tabika Kemas 
Bertam Perdana 
13200 Kepala Batas 

41.  

TABIKA KEMAS 
BRAYA KAMPUNG 
BESAR Pulau Pinang 

Tabika Kemas 
Balairaya Kampung 
Besar ( B ) 14300 
Nibong Tebal 

42.  

TABIKA KEMAS 
BUKIT INDERA 
MUDA Pulau Pinang 

Tbk Kemas 
Bkt.Indera Muda 
13500 Seberang 
Jaya 

43.  

TABIKA KEMAS 
BUKIT KECIL Pulau Pinang 

Dewan Jkkk Bukit 
Kecil, 14100 Bukit 
Mertajam, Pulau 
Pinang 14100 Bukit 
Mertajam 

44.  

TABIKA KEMAS 
BUMBUNG LIMA Pulau Pinang 

Tabika Kemas 
Dewan Jkkk 
Bumbung Lima 
13200 Kepala Batas 

45.  

TABIKA KEMAS 
CHEROK TOK KUN Pulau Pinang 

Bangunan Tabika 
Kemas Cherok Tok 
Kun Atas 14000 
Bukit Mertajam 

46.  
TABIKA KEMAS 
CHEROK TOK KUN 

Pulau Pinang Bengkel Kemas 
Cherok Tok Kun 
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BAWAH 14000 Bukit 
Mertajam 

47.  

TABIKA KEMAS 
D.O.R. KG. MANGGIS Pulau Pinang 

Dor Kampung 
Manggis 14000 
Bukit Mertajam 

48.  

TABIKA KEMAS 
DEWAN JKKK KG. 
JUNJUNG Pulau Pinang 

Dewan Jkkk 
Kampung Junjong 
14120 Simpang 
Ampat 

49.  

TABIKA KEMAS 
DEWAN KPW KPG 
TOK SANI Pulau Pinang 

Ladang Desa Tok 
Sani Jalan Bagan 
Lalang 13400 
Butterworth 

50.  

TABIKA KEMAS 
DEWAN KUBANG 
MENERONG Pulau Pinang 

Tabika Kemas 
Kubang Menerung 1 
13300 Tasek 
Gelugor 

51.  

TABIKA KEMAS 
DEWAN LAHAR 
TIANG 1 Pulau Pinang 

Tabika Kemas Lahar 
Tiang 1 13200 
Kepala Batas 

52.  

TABIKA KEMAS 
DEWAN PASIR GEBU Pulau Pinang 

Tabika Kemas Pasir 
Gebu 13100 Penaga 

53.  

TABIKA KEMAS 
DEWAN SUNGAI DUA Pulau Pinang 

Dewan Tabika 
Sungai Dua 13800 
Butterworth 

54.  

TABIKA KEMAS 
DEWAN UMNO PMTG 
TINGGI BAKAR BATA Pulau Pinang 

Tabika Kemas 
Permatang Tinggi 
Bakar Bata, 13200 
Kepala Batas 

55.  

TABIKA KEMAS 
DEWAN UMNO SERI 
KIJANG Pulau Pinang 

Dewan Umno Seri 
Kijang 14000 Bukit 
Mertajam 

56.  

TABIKA KEMAS DOR 
KAMPUNG MANIS Pulau Pinang Dor Kg. Manis, 

13600 Perai, Pulau 
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Pinang 13600 Perai 

57.  

TABIKA KEMAS DWN 
BELIA TELUK 
BAHANG Pulau Pinang 

Tabika Kemas 
Dewan Belia Telok 
Bahang 11050 Balik 
Pulau 

58.  

TABIKA KEMAS DWN 
MASYARAKAT BATU 
3 Pulau Pinang 

Tabika Kemas Dwn 
Masyarakat Batu 3 
14320 Nibong Tebal 

59.  

TABIKA KEMAS 
EKOR KUCING Pulau Pinang 

Tabika Kemas Ekor 
Kucing 1 13300 
Tasek Gelugor 

60.  

TABIKA KEMAS 
EKOR KUCING 11 Pulau Pinang 

Tabika Kemas Ekor 
Kucing 11 13300 
Tasek Gelugor 

61.  
TABIKA KEMAS FRU Pulau Pinang 

Tabika Kemas Fru 
Unit No.3 Jalan 
Sempadan 11400, 
Pulau Pinang 11400 
Air Hitam 

62.  

TABIKA KEMAS 
GUAR JERING Pulau Pinang 

Mukim 21,Guar 
Jering 14000 Bukit 
Mertajam 

63.  

TABIKA KEMAS 
GUAR PERAHU Pulau Pinang 

Tbk Kemas Guar 
Perahu 14000 Bukit 
Mertajam 

64.  

TABIKA KEMAS 
HAJJAH PUAN KPG 
SETOL Pulau Pinang 

Tabika Kemas 
Hajjah Puan 
Kampung Setol 
13200 Kepala Batas 

65.  

TABIKA KEMAS 
HOSPITAL 
KUARTERS Pulau Pinang 

Tabika Kemas 
Kuarters, Blok 
C,Kuarters 
Hospital,Jln Lim 
Khoon Huat,10460 
P.Pinang 10460 
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Georgetown 

66.  

TABIKA KEMAS IPPD 
BANDAR PERDA Pulau Pinang 

Tabika Kemas Ippd 
Bandar Perda Ibu 
Pejabat Polis Daerah 
Seberang Perai 
Tengah Bandar 
Perda 13700 
Seberang Jaya 

67.  

TABIKA KEMAS IPPD 
JAWI A Pulau Pinang 

Tabika Kemas 
Tunas Bestari Ibu 
Pejabat Polis Sps 
14200 Nibong Tebal 

68.  

TABIKA KEMAS IPPD 
JAWI B Pulau Pinang 

Sungai Jawi 14200 
Nibong Tebal 

69.  

TABIKA KEMAS 
JALAN BAHARU Pulau Pinang 

Tabika Kemas 
Sekolah Agama 
Jalan Bharu Balik 
Pulau, Pulau Pinang 
11000 Georgetown 

70.  

TABIKA KEMAS 
JALAN BARU Pulau Pinang 

Tabika Kemas Jalan 
Baru 13700 
Seberang Prai 

71.  

TABIKA KEMAS 
JALAN MADRASAH Pulau Pinang 

Jalan Madrasah, 
Jelutong, Pulau 
Pinang. 11600 
Georgetown 

72.  

TABIKA KEMAS 
JALAN MAHSURI Pulau Pinang 

Tabika Kemas Jalan 
Mahsuri, Bangunan 
Kemas Jalan 
Mahsuri, 11950 
Bayan Baru 

73.  

TABIKA KEMAS 
JALAN TENGGIRI Pulau Pinang 

Dewan Masyarakat 
Jln Tenggiri 13700 
Seberang Jaya 
13700 
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74.  

TABIKA KEMAS 
JARAK ATAS Pulau Pinang 

Dewan Tbk Jarak 
Atas 13310 Tasek 
Gelugor 

75.  

TABIKA KEMAS 
JKKK TELOK 
KUMBAR Pulau Pinang 

Tabika Kemas 
Bangunan Kg 
Nelayan Telok 
Kumbar 11920 
Balik Pulau 

76.  

TABIKA KEMAS 
KAMPONG TOK 
ELONG Pulau Pinang 

Sb Tbp, 2203, Unit 
1, Mk9, Kampung 
Tok Elong 14000 
Bukit Mertajam 

77.  

TABIKA KEMAS 
KAMPUNG ALMA Pulau Pinang 

Bangunan Sekolah 
Agama Alma 14000 
Bukit Mertajam 

78.  

TABIKA KEMAS 
KAMPUNG AMAN Pulau Pinang 

Tbk Surau Kampung 
Aman 13220 Kepala 
Batas 

79.  

TABIKA KEMAS 
KAMPUNG BARU Pulau Pinang 

Tabika Kemas Surau 
Kg. Baru, 14100 
Simpang Ampat 

80.  

TABIKA KEMAS 
KAMPUNG BARU 
ALMA Pulau Pinang 

Bangunan Jkkk 
Kampung Baru 
Alma 14000 Bukit 
Mertajam 

81.  

TABIKA KEMAS 
KAMPUNG BELAH 
DUA Pulau Pinang 

Tbk Kemas 
Kampung Belah 
Dua, Surau 
Kampung Belah 
Dua, Pmtg Pauh 
Bukit Mertajam 

82.  

TABIKA KEMAS 
KAMPUNG BESAR Pulau Pinang 

Dewan Tbk 
Kampung Besar 
13300 Tasek 
Gelugor 
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83.  

TABIKA KEMAS 
KAMPUNG BINJAI Pulau Pinang 

Tabika Kemas 
Kampung Binjai. 
Kampung Binjai 
11900 Bayan Lepas 

84.  

TABIKA KEMAS 
KAMPUNG 
CHANGKAT Pulau Pinang 

Tabika Kemas Kg 
Changkat 14300 
Nibong Tebal 

85.  

TABIKA KEMAS 
KAMPUNG CHEGAR Pulau Pinang 

Bangunan Tbk 
Kemas Kampung 
Chegar 13300 Tasek 
Gelugor 

86.  

TABIKA KEMAS 
KAMPUNG DATUK Pulau Pinang 

Tabika Kemas 
Kampung Datok 
13200 Kepala Batas 

87.  

TABIKA KEMAS 
KAMPUNG JAWA Pulau Pinang 

Tabika Kemas 
Kampung Jawa, 
Bangunan Tabika 
Pintasan Bahagia, 
11950 Bayan Baru 

88.  

TABIKA KEMAS 
KAMPUNG JAWA Pulau Pinang 

13700 Perai, Pulau 
Pinang 13700 Perai 

89.  

TABIKA KEMAS 
KAMPUNG KOTA Pulau Pinang 

Tbk Kemas Kmpg 
Kota, Dewan Orang 
Ramai Kg Kota, 
13500 Pmtg Pauh 
13500 Bukit 
Mertajam 

90.  

TABIKA KEMAS 
KAMPUNG LEMBAH Pulau Pinang 

Dewan Orang 
Ramai Kampung 
Lembah 13100 
Penaga 

91.  

TABIKA KEMAS 
KAMPUNG LIMA 
KONGSI Pulau Pinang 

Tabika Kemas 
Kampung Lima 
Kongsi 14200 
Nibong Tebal 
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92.  

TABIKA KEMAS 
KAMPUNG MAKAM Pulau Pinang 

Jln. Dato' Keramat 
10150 George Town 

93.  

TABIKA KEMAS 
KAMPUNG NELAYAN Pulau Pinang 

Mukim 1,Lorong 
Nelayan 4, Telok 
Bahang 11050 
Georgetown 

94.  

TABIKA KEMAS 
KAMPUNG PADANG 
LALANG A Pulau Pinang 

Tabika Kemas Kg 
Padang Lalang (A) 
14120 Nibong Tebal 

95.  

TABIKA KEMAS 
KAMPUNG PAYA Pulau Pinang 

Tbk Kemas 
Kampung Paya, 
Simpang 3 Berapit, 
14400 Bukit 
Mertajam 

96.  

TABIKA KEMAS 
KAMPUNG PAYA Pulau Pinang 

Dewan Tbk 
Kampung Paya 
13200 Kepala Batas 

97.  

TABIKA KEMAS 
KAMPUNG PETANI Pulau Pinang 

Tabika Kemas 
Kampung Petani, 
Dewan Belia 
Kampung Petani, 
Bkt Mertajam 14400 
Bukit Mertajam 

98.  

TABIKA KEMAS 
KAMPUNG PISANG Pulau Pinang 

Dewan Orang 
Ramai Kampung 
Pisang Jalan 
Kampung Pisang 
11500 Air Itam 

99.  

TABIKA KEMAS 
KAMPUNG SELAMAT Pulau Pinang 

Tabika Kemas 
Kampung Selamat 
13300 Tasek 
Gelugor 

100.  

TABIKA KEMAS 
KAMPUNG SERONOK Pulau Pinang 

Tabika Kemas 
Kampung Seronok 
11900 Bayan Lepas 
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101.  

TABIKA KEMAS 
KAMPUNG SETOL Pulau Pinang 

Bangunan Tbk 
Kampung Setol, 
Permatang Buloh 
13200 Kepala Batas 

102.  

TABIKA KEMAS 
KAMPUNG TELOK Pulau Pinang 

Tabika Kemas Surau 
Kampung 
Telok,Bukit Minyak 
14000 Bukit 
Mertajam 

103.  

TABIKA KEMAS 
KAMPUNG TERANG Pulau Pinang 

Bangunan Tabika 
Kemas Kampung 
Terang 11000 

104.  

TABIKA KEMAS 
KEBUN SIREH Pulau Pinang 

14000 Bukit 
Mertajam, Pulau 
Pinang 14000 Bukit 
Mertajam 

105.  

TABIKA KEMAS KEM 
SUNGAI ARA Pulau Pinang 

Tabika Kemas Kem 
Sungai Ara, 
Bangunan Kemas 
Kem Sungai Ara, 
11900 Bayan Lepas 

106.  

TABIKA KEMAS KEM 
TUN RAZAK Pulau Pinang Mmm Kk Nn 

107.  

TABIKA KEMAS 
KEPALA BUKIT Pulau Pinang 

Tbk Kemas Kepala 
Bukit, Surau Kepala 
Bukit, Kubang 
Semang 14000 
Bukit Mertajam 

108.  

TABIKA KEMAS KG 
HJ MAHMUD Pulau Pinang 

Bangunan Tbk 
Kampung Haji 
Mahmud 13300 
Tasek Gelugor 

109.  

TABIKA KEMAS KG 
KANCHUT Pulau Pinang 

Tabika Kemas 
Kampung Kanchut 
13110 Penaga 
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110.  

TABIKA KEMAS KG 
PADANG Pulau Pinang 

Tabika Kemas 
Kampung Padang 
13200 Kepala Batas 

111.  

TABIKA KEMAS KG 
PADANG LALANG B Pulau Pinang 

Kg Padang Lalang 
14120 Simpang 
Ampat 

112.  

TABIKA KEMAS 
KONDOMINIUM 
MUTIARA Pulau Pinang 

Tbk Kemas 
Kondominium 
Mutiara, 13500 
Bandar Perda. Pmtg 
Pauh 

113.  

TABIKA KEMAS 
KONGSI Pulau Pinang 

Tabika Kemas 
Balairaya Kongsi 
11000 Balik Pulau 

114.  

TABIKA KEMAS KPG 
TOK PANJANG Pulau Pinang 

Dor Kg. Tok 
Panjang, 14000 
Bukit Mertajam, 
Pulau Pinang 14000 
Bukit Mertajam 

115.  

TABIKA KEMAS KPG 
BARU SG ARA(A) Pulau Pinang 

Tabika Kemas 
Kg.Baru Sg.Ara, 
588-B, Lebuh Sg. 
Ara 1, 11900 Bayan 
Lepas 

116.  

TABIKA KEMAS KPG 
TUN SARDON Pulau Pinang 

Tbk Kemas Kmpg 
Tun Sardon, 14000 
Bukit Mertajam. 
14000 Bukit 
Mertajam 

117.  

TABIKA KEMAS 
KUALA JURU Pulau Pinang 

Bangunan Nelayan 
Kuala Juru 14000 
Bukit Mertajam 

118.  

TABIKA KEMAS 
KUALA 
MENGKUANG Pulau Pinang 

Tbk Kemas Kuala 
Mengkuang, 14400 
Bukit Mertajam 
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119.  

TABIKA KEMAS 
KUALA SUNGAI 
PINANG Pulau Pinang 

Dewan Orang 
Ramai Kuala Sungai 
Pinang 11010 Balik 
Pulau 

120.  

TABIKA KEMAS 
KUBANG SEMANG Pulau Pinang 

Tbk Kemas Kubang 
Semang, Banggunan 
Tbk Kemas Kubang 
Semang, 14400 Bm 

121.  

TABIKA KEMAS 
PERMATANG BOGAK Pulau Pinang 

Bangunan Tbk 
Permatang Bogak 
13200 Kepala Batas 

122.  

TABIKA KEMAS 
PERMATANG BULUH Pulau Pinang 

Dewan Belia 
Permatang Buluh 
13200 Kepala Batas 

123.  

TABIKA KEMAS 
PERMATANG HJ 
HASSAN Pulau Pinang 

Tabika D O R Pmtg. 
Haji Hassan, 13200 
Kepala Batas 

124.  

TABIKA KEMAS 
PERMATANG 
JANGGUS Pulau Pinang 

Tabika Kemas 
Permatang Janggus 
13100 Penaga 

125.  

TABIKA KEMAS 
PERMATANG 
NIBONG Pulau Pinang 

Tbk Kemas 
Permatang Nibong, 
Dewan Tbk 
Permatang Nibong, 
13500 Permatang 
Pauh 

126.  

TABIKA KEMAS 
PERMATANG PASIR Pulau Pinang 

Tbk Kemas 
Permatang Pasir, 
Sek.Agama 
Rahmaniah Pmtg 
Pasir, Pmtg Pauh 

127.  

TABIKA KEMAS 
PERMATANG PASIR Pulau Pinang 

Tabika Kem As 
Permatang Pasir 
Balik Pulau, Pulau 
Pinang 11010 
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Georgetown 

128.  

TABIKA KEMAS 
PERMATANG RAWA Pulau Pinang 

Tabika Kemas 
Permatang Rawa 
14000 Bukit 
Mertajam 

129.  

TABIKA KEMAS 
PERMATANG SUNGAI 
DUA Pulau Pinang 

Surau Permatang 
Sungai Dua 13200 
Kepala Batas 

130.  

TABIKA KEMAS 
PERMATANG 
TENGAH Pulau Pinang 

Tabika Kemas 
Permatang Tengah 
13500 Permatang 
Pauh 

131.  

TABIKA KEMAS 
PERMATANG TOK 
GELAM Pulau Pinang 

Dwn. Tbk Pmtg. 
Tok Gelam, 13100 
Penaga 

132.  

TABIKA KEMAS 
PERMATANG TOK 
JAYA Pulau Pinang 

Bgn. Tabika Pmtg. 
Tok Jaya, Sungai 
Dua 13800 
Butterworth 

133.  

TABIKA KEMAS 
PERUMAHAN 
KAMPUNG KASTAM Pulau Pinang 

Jalan Kaki Bukit 
11700 Bukit 
Gelugor 

134.  

TABIKA KEMAS 
PERUMAHAN 
PEGAWAI KANAN 
KASTAM Pulau Pinang 

Jalan Baru, 13600 
Perai, Pulau Pinang 
13600 Perai 

135.  

TABIKA KEMAS 
PERUMAHAN POLIS 
LONE PINE Pulau Pinang 

Jalan Bukit Kukus, 
Paya Terubong 
10460 Air Itam 

136.  

TABIKA KEMAS 
PERUMAHAN POLIS 
SG DUA Pulau Pinang 

Tabika Kemas 
Perumahan Pegawai 
Kanan Polis Sg. 
Dua, Perumahan 
Pegawai Kanan 
Polis Sg. Dua, 
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11700 Gelugor 

137.  

TABIKA KEMAS 
PINANG TUNGGAL Pulau Pinang 

Tabika Kemas 
Pinang Tunggal 
13200 Kepala Batas 

138.  

TABIKA KEMAS PKM 
PAYA KELADI 1 Pulau Pinang 

Pusat Kegiatan 
Masyarakat Paya 
Keladi 13200 
Kepala Batas 

139.  

TABIKA KEMAS PKM 
POKOK MACHANG Pulau Pinang 

Bangunan Tbk Pkm 
Pokok Machang 
13300 Tasek 
Gelugor 

140.  

TABIKA KEMAS PLK 
KEPALA BATAS Pulau Pinang 

Tabika Kemas Pusat 
Latihan Kemas 
13200 Kepala Batas 

141.  

TABIKA KEMAS 
PMTG BINJAI B Pulau Pinang 

Dwn. Tbk 
Permatang Binjai B, 
13100 Penaga 

142.  

TABIKA KEMAS 
PMTG DAMAR LAUT Pulau Pinang 

Tabika Kemas 
Permatang Damar 
Laut, Bangunan 
Kemas Permatang 
Damar Laut 11960 
Batu Maung 

143.  

TABIKA KEMAS 
PMTG KUANG Pulau Pinang 

Tabika Kemas 
Permatang Kuang 
13100 Penaga 

144.  

TABIKA KEMAS 
PMTG PAK ELONG Pulau Pinang 

Tabika Kemas 
Permatang Pak 
Elong 13100 Penaga 

145.  

TABIKA KEMAS 
PMTG PAK MARAS Pulau Pinang 

Tabika Kemas 
Permatang Pak 
Maras 13100 Penaga 

146.  TABIKA KEMAS 
Pulau Pinang Tabika Kemas 

Permatang Rambai 
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PMTG RAMBAI 13100 Penaga 

147.  

TABIKA KEMAS 
PMTG SAGA Pulau Pinang 

Tabika Kemas 
Permatang Saga 
13200 Kepala Batas 

148.  

TABIKA KEMAS 
PMTG SINTOK Pulau Pinang 

Tabika Kemas 
Sekolah Agama 
Rakyat Permatang 
Sintok 13100 
Penaga 

149.  

TABIKA KEMAS 
PMTG TOK BIDAN Pulau Pinang 

Dewan Tbk 
Permatang Tok 
Bidan, Sungai Dua 
13800 Butterworth 

150.  

TABIKA KEMAS 
POKOK ASAM Pulau Pinang 

Jln. Mesjid 11600 
Jelutong 

151.  

TABIKA KEMAS 
POKOK JENEREH Pulau Pinang 

Tabika Kemas 
Pokok Jenereh 
13300 Tasek 
Gelugor 

152.  

TABIKA KEMAS 
POKOK SENA Pulau Pinang 

Bangunan Tbk 
Pokok Sena Lot 599 
Jalan Permatang 
Kerai Kecil 13200 
Kepala Batas 

153.  

TABIKA KEMAS 
POKOK TAMPANG Pulau Pinang 

Bangunan Tbk 
Kemas Pokok 
Tampang 13300 
Tasek Gelugor 

154.  

TABIKA KEMAS 
POLIS BAGAN LUAR Pulau Pinang 

No. 1a, Jalan Bagan 
Luar 12000 
Butterworth 

155.  

TABIKA KEMAS 
POLIS MARIN Pulau Pinang 

Tabika Kemas Polis 
Marin, Bangunan 
Tabika Polis Marin 
Wilayah Utara, 
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Lebuhraya Sg. 
Nibong, 11700 
Gelugor 

156.  

TABIKA KEMAS 
POLITEKNIK 
SEBERANG PERAI Pulau Pinang 

Tbk Kemas 
Politeknik,Seberang 
Perai 13700 
Seberang Jaya 

157.  

TABIKA KEMAS 
PONDOK UPEH Pulau Pinang 

Tabika Kemas 
Pondok Upeh 
Balairaya Pondok 
Upeh 11000 Balik 
Pulau 

158.  

TABIKA KEMAS 
PONGSU SERIBU Pulau Pinang 

Tabika Kemas 
Pongsu Seribu 
13200 Kepala Batas 

159.  

TABIKA KEMAS 
PPAK BANDAR 
PERDA Pulau Pinang 

Tbk Kemas 
Ppak,Bandar Perda 
14000 Bukit 
Mertajam 

160.  

TABIKA KEMAS 
PPAK BUKIT TEH Pulau Pinang 

Pusat Pendidikan 
Awal Kanak-Kanak 
(Kemas) Bukit Teh 
14020 Bukit 
Mertajam 

161.  

ABIKA KEMAS PPAK 
LAHAR ENDIN Pulau Pinang 

Bangunan Ppak, 
13100 Penaga. 
13100 Kepala Batas 

162.  

TABIKA KEMAS PPK 
SUNGAI KOROK Pulau Pinang 

Tabika Kemas 
Sungai Korok 13300 
Tasek Gelugor 

163.  

TABIKA KEMAS PPR 
JLN SUNGAI Pulau Pinang 

Jln. Sungai 10150 
George Town 

164.  

TABIKA KEMAS 
PULAU AMAN Pulau Pinang 

14100, Simpang 
Ampat 14000 
Simpang Ampat 
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165.  

TABIKA KEMAS 
PULAU BETONG Pulau Pinang 

Rumah Umno Pulau 
Betong, Balik Pulau, 
Pulau Pinang 11000 
Balik Pulau 

166.  

TABIKA KEMAS 
RUMAH PANGSA 
SERI PAUH Pulau Pinang 

Tabika Kemas 
Rumah Pangsa Seri 
Pauh 13700 
Seberang Jaya 

167.  

TABIKA KEMAS 
SEKOLAH AGAMA 
LAHAR KEPAR Pulau Pinang 

Tabika Kemas 
Sekolah Agama 
Lahar Kepar 13200 
Kepala Batas 

168.  

TABIKA KEMAS 
SEKOLAH AGAMA 
SUNGAI BATU Pulau Pinang 

Tabika Sekolah 
Agama Sungai Batu 
Tk Kumbar 11920 

169.  

TABIKA KEMAS 
SEKOLAH AGAMA 
TLK KUMBAR Pulau Pinang 

Bangunan Sekolah 
Agama Teluk 
Kumbar 11920 
Bayan Lepas 

170.  

TABIKA KEMAS 
SEMBILANG PANTAI Pulau Pinang 

Tbk Kemas 
Semilang Pantai 
13700 Seberang 
Jaya 

171.  

TABIKA KEMAS 
SERINA BAY Pulau Pinang 

Hilir Sg. Pinang 
11600 George Town 

172.  

TABIKA KEMAS SG 
BAKAU Pulau Pinang 

Tabika Kemas 
Sungai Bakau 14320 
Nibong Tebal 

173.  

TABIKA KEMAS SG 
CHENAAM Pulau Pinang 

Kg Sungai Chenaam 
14320 Nibong Tebal 

174.  

TABIKA KEMAS SG 
CHENAAM C Pulau Pinang 

303akuarters Ppk 
Sungai Chenaam 
14320 Nibong Tebal 

175.  TABIKA KEMAS SG 
Pulau Pinang Tabika Kemas Sg. 

Nibong Besar, 
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NIBONG BESAR Balairaya Jkkk, Sg. 
Nibong Besar, 
11900 Bayan Baru 

176.  

TABIKA KEMAS SG 
PUYU Pulau Pinang 

5007 N-To Taman 
Ketapang Kampung 
Benggali 13020 
Butterworth 

177.  

TABIKA KEMAS SG 
SEMAMBU Pulau Pinang 

Tbk Kemas 
Sg.Semambu,Dewan 
Masyarakat 
Sg.Semambu. 14000 
Bukit Mertajam 

178.  

TABIKA KEMAS 
SIMPANG TIGA Pulau Pinang 

Tabika Kemas 
Simpang Tiga 14300 
Nibong Tebal 

179.  

TABIKA KEMAS 
SIMPANG TIGA DESA 
PURI Pulau Pinang 

Bangunan Tbk 
Kemas Desa Puri 
Simpang Tiga 13300 
Tasek Gelugor 

180.  

TABIKA KEMAS 
SUNGAI ACHEH Pulau Pinang 

Tabika Kemas 
Sungai Acheh 14310 
Nibong Tebal 

181.  

TABIKA KEMAS 
SUNGAI ARA Pulau Pinang 

Tbk Kemas 
Sg.Ara,Dewan Jkkk 
Tanah 
Liat,Mkm9,D/A 
Sek.Agama Hj.Saad 
Bukit Mertajam 
14000 Bukit 
Mertajam 

182.  

TABIKA KEMAS 
SUNGAI ARA Pulau Pinang 

Tabika Kemas 
Sungai Ara, 
Bangunan 
Kemas,Lintang 
Bayan 5, Sungai 
Ara,Bayan Lepas 
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11900 Pulau Pina 
11900 Sungai Ara 

183.  

TABIKA KEMAS 
SUNGAI BATU Pulau Pinang 

Bangunan Tabika 
Kemas Sungai Batu 
Tk.Kumbar Pulau 
Pinang 11920 

184.  

TABIKA KEMAS 
SUNGAI BURUNG Pulau Pinang 

Bangunan Tabika 
Kemas Sek.Agama 
Sg.Burung 1100 
Balik Pulau 

185.  

TABIKA KEMAS 
SUNGAI GELUGOR Pulau Pinang 

Persiaran Sungai 
Gelugor 2, Gelugor 
11700 Georgetown 

186.  

TABIKA KEMAS 
SUNGAI KELUANG Pulau Pinang 

Tabika Kemas 
Sungai Keluang, 
Blok 22a, Persiaran 
Mayang Pasir 5, 
11900 Bayan Baru 

187.  

TABIKA KEMAS 
SUNGAI LOKAN Pulau Pinang 

Sekolah Agama 
Rakyat Sungai 
Lokan, Sungai Dua 
13800 Butterworth 

188.  

TABIKA KEMAS 
SUNGAI NIBONG 
KECHIL Pulau Pinang 

Tabika Kemas 
Sungai Nibong 
Kechil, Balairaya 
Jkkk Sg. Nibong 
Kechil, 11900 
Bayan Baru 

189.  

TABIKA KEMAS 
SUNGAI NIBONG 
PANTAI Pulau Pinang 

Tabika Kemas 
Sungai Nibong 
Pantai, Balairaya 
Jkkk Sg. Nibong 
Pantai, 11900 Bayan 
Baru 

190.  
TABIKA KEMAS 
SUNGAI NIBONG 

Pulau Pinang Tabika Kemas Sg. 
Nibong Tengah, 
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TENGAH Dewan Umno Sg. 
Nibong Tengah, 
11900 Bayan Baru 

191.  

TABIKA KEMAS 
SUNGAI PINANG Pulau Pinang 

Bangunan 
Tabika(Perda) 
Sungai Pinang, 
Balik Pulau 11010 
Balik Pulau 

192.  

TABIKA KEMAS 
SUNGAI PINANG Pulau Pinang 

Jln. Maqbul 10150 
George Town 

193.  

TABIKA KEMAS 
SUNGAI RUSA Pulau Pinang 

Bangunan Lama Sek 
Keb. Sungai Rusa, 
Balik Pulau, Pulau 
Pinang 11010 Balik 
Pulau 

194.  

TABIKA KEMAS 
SUNGAI TIRAM Pulau Pinang 

Tabika Kemas 
Sungai Tiram, 
Balairaya Jkkk 
Sg.Tiram, 11900 
Bayan Lepas 

195.  

TABIKA KEMAS 
SURAU BAGAN 
BUAYA Pulau Pinang 

Tabika Kemas 
Bagan Buaya 14300 
Jawi 

196.  

TABIKA KEMAS 
SURAU KPG PERLIS Pulau Pinang 

Kampung Perlis 
12100 Butterworth 

197.  

TABIKA KEMAS 
SURAU PADANG 
TEMBUSU Pulau Pinang 

Tabika Kemas 
Padang Tembusu 
13100 Penaga 

198.  

TABIKA KEMAS 
SURAU PASIR 
BELANDA Pulau Pinang 

Tabika Kemas Surau 
Pasir Belanda 
Pintasan 5, Jalan 
Gertak Sanggul, 
Teluk Kumbar, 
11920, Bayan Lepa 
11920 Georgetown 
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199.  

TABIKA KEMAS 
SURAU PMTG TOK 
BRIAN Pulau Pinang 

Tabika Kemas 
Permatang Tok 
Brain 13100 Penaga 

200.  

TABIKA KEMAS 
SURAU RUMAH 
MURAH PENAGA Pulau Pinang 

Tabika Kemas Surau 
Rumah Murah 
Penaga 13100 
Penaga 

201.  

TABIKA KEMAS 
SURAU SG SETAR 
KECHIL Pulau Pinang 

Tabika Kemas Nurul 
Iman Sg. Setar 
Kechil 14310 
Nibong Tebal 

202.  

TABIKA KEMAS 
SURAU TELOK IPIL Pulau Pinang 

Tabika Kemas Telok 
Ipil 14300 Nibong 
Tebal 

203.  

TABIKA KEMAS 
TAMAN ABIDIN Pulau Pinang 

Jln. Perak 10150 
George Town 

204.  

TABIKA KEMAS 
TAMAN ARA INDAH Pulau Pinang 

Tbk Kemas 
Tmn.Ara 
Indah,Dewan Tbk 
Tmn.Ara Indah,Jln 
Ara 
Indah,Permatang 
Pauh 13500 
Permatang Pauh 

205.  

TABIKA KEMAS 
TAMAN DESA DAMAI Pulau Pinang 

Bangunan Tabika 
Kemas Desa Damai 
14000 Bukit 
Mertajam 14000 
Bukit Mertajam 

206.  

TABIKA KEMAS 
TAMAN DESA MURNI Pulau Pinang 

Dewan Tbk Taman 
Desa Murni, Sungai 
Dua 13800 
Butterworth 

207.  
TABIKA KEMAS 
TAMAN DESA 

Pulau Pinang 

Tabika Kemas Desa 
Permai Indah, 
Dewan Persatuan 
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PERMAI INDAH Penduduk, Desa 
Permai Indah 
(Hamna), 11700 
Sungai Dua 

208.  

TABIKA KEMAS 
TAMAN EMAS Pulau Pinang 

Bangunan Tabika 
Taman Emas, 
Sungai Batu, Telok 
Kumbar, Pulau 
Pinang 11920 Bayan 
Lepas 

209.  

TABIKA KEMAS 
TAMAN GUAR 
PERAHU 17 Pulau Pinang 

Tbk Kemas Guar 
Perahu 17, No 42, 
Lrg Guar Perahu 17, 
Tmn Guar Perahu. 
Bkt Mertajam 

210.  

TABIKA KEMAS 
TAMAN HAJI MOHD 
AMIN Pulau Pinang 

Tbk Kemas Taman 
Haji Mohd Amin, 
Balai Islam Taman 
Haji Mohd Amin, 
13500 Pmtg Pauh 

211.  

TABIKA KEMAS 
TAMAN IMPIAN Pulau Pinang 

Bangunan Tabika 
Kemas N0 79 
Lorong Impian 11 
Taman Impian Jaya 
14000 Bukit 
Mertajam 14000 
Bukit Mertajam 

212.  

TABIKA KEMAS 
TAMAN MARKISAH Pulau Pinang 

Bangunan Kemas 
Taman Markisah 
Plot 6.Mk 4 Taman 
Markisah 14000 
Bukit Mertajam 
14000 Bukit 
Mertajam 

213.  

TABIKA KEMAS 
TAMAN MELATI Pulau Pinang Tabika Kemas 

Taman Melati 13050 
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Teluk Air Tawar 

214.  

TABIKA KEMAS 
TAMAN MERAK Pulau Pinang 

14100 Simpang 
Ampat, Seberang 
Perai Selatan 14100 
Simpang Ampat 

215.  

TABIKA KEMAS 
TAMAN PELANGI Pulau Pinang 

Dewan Orang 
Ramai, Jalan 
Pelangi 1, 13600 
Perai 

216.  

TABIKA KEMAS 
TAMAN PERWIRA Pulau Pinang 

Dewan Penduduk 
Islam Taman 
Perwira, 14000 
Bukit Mertajam 

217.  

TABIKA KEMAS 
TAMAN SELAMAT Pulau Pinang 

Bangunan Tabika 
Kemas Taman 
Selamat,Tingkat 
Rusa 7 14000 Bukit 
Mertajam 

218.  

TABIKA KEMAS 
TAMAN SERI DELIMA 
(B) Pulau Pinang 

No 26. Jalan Delima 
1/3, Taman Seri 
Delima Juru, 14000 
Bukit Mertajam 
14000 Bukit 
Mertajam 

219.  

TABIKA KEMAS 
TAMAN SERI DELIMA 
A Pulau Pinang 

Tbk Kemas Seri 
Delima A No 24, 
Jalan Delima 1, 
Taman Seri Delima 
Juru, 14000 Bukit 
Mertajam 

220.  

TABIKA KEMAS 
TAMAN SERI 
MENERUNG 1 Pulau Pinang 

Tabika Kemas 
Taman Seri 
Menerung 13300 
Tasek Gelugor 

221.  
TABIKA KEMAS 
TAMAN SERI 

Pulau Pinang Tabika Kemas 
Taman Seri 
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MENERUNG 2 Menerung 11 13300 
Tasek Gelugor 

222.  

TABIKA KEMAS 
TAMAN SIMPANG 
JAYA Pulau Pinang 

Bangunan Tabika, 
Taman Simpang 
Jaya(A), Balik Pulau 
11000 Balik Pulau 

223.  

TABIKA KEMAS 
TAMAN SRI INDAH Pulau Pinang 

Tabika Kemas 
Taman Sri Indah No 
2 Tingkat Seri 
Genting 2 11000 
Balik Pulau 

224.  

TABIKA KEMAS 
TAMAN TANJUNG Pulau Pinang 

No.92, Jalan 
Tanjung 1, Taman 
Mutiara Tanjung, 
14100 Simpang 
Ampat, Pulau 
Pinang 14100 
Simpang Ampat 

225.  

TABIKA KEMAS 
TAMAN TELOK 
INDAH Pulau Pinang 

Dewan Orang 
Ramai Surau Nurul 
Takwa 13600 Perai 

226.  

TABIKA KEMAS 
TAMAN TUN 
SARDON Pulau Pinang 

Tabika Kemas 
Taman Tun Sardon, 
Bangunan Tabika 
Kemas, Jalan 
Masjid, Taman 
Brown, 11700 
Gelugor 

227.  

TABIKA KEMAS 
TAMAN TUNAS 
DAMAI Pulau Pinang 

Tabika Kemas 
Taman Tunas 
Damai,No.51 
Lorong Sungai 
Tiram 4,Taman 
Tunas Damai, 11900 
Bayan Lepas 

228.  TABIKA KEMAS 
Pulau Pinang 

Tabika Kemas 
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TAMAN TUNAS 
MUDA 

Taman Tunas Muda, 
No.12a Lintang 
Bayan 8, 11900 
Sungai Ara 

229.  

TABIKA KEMAS 
TAMAN WIDURI Pulau Pinang 

No. 107 Lorong 
Widuri 20, Taman 
Widuri, Sungai 
Jawi, 14200 Nibong 
Tebal 

230.  

TABIKA KEMAS 
TANAH LIAT Pulau Pinang 

Tabika Kemas 
Tanah Liat 14000 
Bukit Mertajam 

231.  

TABIKA KEMAS 
TANJUNG 
BEREMBANG Pulau Pinang 

Tabika Kemas 
Tanjung Berembang 
14310 Nibong Tebal 

232.  

TABIKA KEMAS 
TANJUNG TOKONG Pulau Pinang 

Tabika Kemas 
Tanjung 
Tokong,Pulau 
Pinang 10470 
Georgtown 

233.  

TABIKA KEMAS 
TASEK CHEMPEDAK Pulau Pinang 

Tabika Kemas Tasik 
Chempedak 14120 
Simpang Ampat 

234.  

TABIKA KEMAS 
TASEK GELUGOR Pulau Pinang 

Dewan Tbk Tasek 
Gelugor 13300 
Tasek Gelugor 

235.  

TABIKA KEMAS 
TELOK TEMPOYAK Pulau Pinang 

Tabika Kemas Teluk 
Tempoyak Dewan 
Orang Ramai Teluk 
Tempoyak, 11960 
Pulau Pinang 

236.  

TABIKA KEMAS 
TELUK AIR TAWAR Pulau Pinang 

Dwn. Jkkk Telok 
Air Tawar, 13050 
Butterworth 

237.  TABIKA KEMAS TITI 
Pulau Pinang 

Tabika Kemas Titi 
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TERAS Teras 11000 Balik 
Pulau 

238.  

TABIKA KEMAS TMN 
ABDULLAH FAHIM Pulau Pinang 

Tabika Kemas 
Taman Haji 
Abdullah Fahim 
13200 Kepala Batas 

239.  

TABIKA KEMAS TMN 
DESA JAWI Pulau Pinang 

Tabika Kemas 
Taman Desa Jawi 
14200 Nibong Tebal 

240.  

TABIKA KEMAS TMN 
KUALA MUDA Pulau Pinang 

Tabika Kemas Tmn 
Desa Kuala Muda 
13110 Penaga 

241.  

TABIKA KEMAS TMN 
SERI ACHEH Pulau Pinang 

Tabika Kemas Tmn 
Seri Acheh 14320 
Nibong Tebal 

242.  

TABIKA KEMAS TMN 
SERI DAMAI Pulau Pinang 

Tabika Kemas 
Taman Seri Damai 
13110 Penaga 

243.  

TABIKA KEMAS 
TUDM SERI BAYU Pulau Pinang 

Tabika Tudm Seri 
Bayu, 13000 
Butterworth 

244.  

TBK KEMAS TG 
BUNGAH Pulau Pinang 

Tabika Kemas 
Tanjung Bungah, 
D/A Sek Ren 
Tg.Bunga Jln 
Lembah 
Permai,12000 
P.Pinang 12000 
Georgetown 
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Appendix 5 Cross Loading 

Items C2A 
FOOD 

SAFETY 
BEHAVIOUR 

K PBN PBR PSC PSV SE 

CA1 0.785 0.626 0.444 0.519 0.511 0.443 0.464 0.581 

CA2 0.805 0.628 0.487 0.578 0.577 0.468 0.511 0.654 

CA3 0.900 0.781 0.552 0.671 0.638 0.494 0.600 0.729 

CA4 0.869 0.705 0.486 0.568 0.594 0.455 0.521 0.662 

CA5 0.913 0.750 0.569 0.647 0.614 0.553 0.613 0.729 

CA6 0.927 0.757 0.594 0.684 0.636 0.509 0.599 0.743 

CA7 0.798 0.668 0.559 0.637 0.585 0.483 0.566 0.756 

CA8 0.606 0.421 0.443 0.342 0.429 0.445 0.403 0.491 

CA9 0.824 0.776 0.598 0.657 0.618 0.578 0.651 0.697 

FSB1 0.747 0.869 0.568 0.641 0.629 0.567 0.560 0.707 

FSB10 0.598 0.775 0.373 0.492 0.467 0.375 0.445 0.561 

FSB2 0.724 0.847 0.546 0.599 0.592 0.515 0.558 0.667 

FSB3 0.718 0.881 0.546 0.611 0.562 0.465 0.522 0.658 

FSB4 0.766 0.892 0.572 0.652 0.634 0.502 0.544 0.697 

FSB5 0.787 0.898 0.584 0.659 0.656 0.510 0.579 0.718 

FSB6 0.731 0.868 0.508 0.592 0.582 0.423 0.489 0.624 

FSB7 0.612 0.797 0.420 0.508 0.478 0.364 0.443 0.563 

FSB8 0.674 0.857 0.450 0.526 0.509 0.414 0.473 0.617 

FSB9 0.689 0.849 0.478 0.586 0.574 0.394 0.512 0.610 

K11 0.548 0.497 0.760 0.562 0.510 0.502 0.526 0.602 

K12 0.370 0.360 0.618 0.370 0.361 0.424 0.427 0.393 

K13 0.343 0.363 0.534 0.305 0.325 0.350 0.371 0.345 
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Items C2A 
FOOD 

SAFETY 
BEHAVIOUR 

K PBN PBR PSC PSV SE 

K15 0.550 0.546 0.741 0.585 0.466 0.469 0.579 0.615 

K16 0.196 0.186 0.530 0.202 0.311 0.325 0.349 0.246 

K17 0.204 0.185 0.558 0.235 0.254 0.353 0.362 0.223 

K18 0.306 0.248 0.510 0.272 0.283 0.390 0.362 0.250 

K19 0.124 0.082 0.361 0.102 0.246 0.306 0.183 0.098 

K2 0.497 0.434 0.588 0.576 0.439 0.386 0.465 0.583 

K21 0.245 0.263 0.574 0.310 0.268 0.378 0.389 0.263 

K22 0.391 0.389 0.695 0.443 0.421 0.431 0.512 0.435 

K3 0.485 0.442 0.704 0.512 0.481 0.529 0.577 0.504 

K4 0.522 0.504 0.742 0.633 0.505 0.459 0.582 0.611 

K5 0.264 0.162 0.513 0.223 0.285 0.357 0.352 0.220 

K6 0.384 0.333 0.650 0.358 0.329 0.453 0.483 0.402 

K7 0.540 0.535 0.799 0.644 0.538 0.498 0.596 0.642 

K8 0.516 0.477 0.822 0.565 0.504 0.531 0.594 0.565 

K9 0.510 0.482 0.737 0.502 0.467 0.496 0.561 0.524 

PBN1 0.637 0.634 0.600 0.897 0.653 0.468 0.687 0.628 

PBN2 0.591 0.574 0.594 0.895 0.645 0.468 0.674 0.632 

PBN3 0.606 0.599 0.585 0.862 0.619 0.502 0.703 0.621 

PBN4 0.674 0.626 0.623 0.867 0.655 0.503 0.644 0.762 

PBN5 0.628 0.571 0.566 0.835 0.667 0.419 0.594 0.692 

PBR1 0.641 0.663 0.476 0.746 0.702 0.375 0.525 0.570 

PBR2 0.507 0.377 0.390 0.412 0.711 0.471 0.474 0.381 

PBR3 0.346 0.283 0.377 0.299 0.678 0.435 0.404 0.274 

PBR4 0.379 0.288 0.369 0.316 0.706 0.397 0.441 0.302 



 

250 

Items C2A 
FOOD 

SAFETY 
BEHAVIOUR 

K PBN PBR PSC PSV SE 

PBR5 0.540 0.558 0.496 0.614 0.838 0.395 0.505 0.570 

PBR6 0.592 0.615 0.581 0.691 0.803 0.444 0.551 0.651 

PSC1 0.332 0.244 0.479 0.281 0.369 0.770 0.449 0.295 

PSC2 0.396 0.325 0.515 0.314 0.419 0.812 0.508 0.351 

PSC3 0.621 0.617 0.572 0.616 0.512 0.808 0.681 0.596 

PSV1 0.619 0.587 0.623 0.697 0.564 0.648 0.817 0.635 

PSV2 0.582 0.499 0.601 0.623 0.560 0.655 0.806 0.535 

PSV3 0.658 0.580 0.695 0.682 0.597 0.640 0.840 0.653 

PSV4 0.468 0.416 0.576 0.535 0.471 0.516 0.795 0.537 

PSV5 0.385 0.343 0.518 0.472 0.474 0.476 0.745 0.386 

PSV6 0.306 0.255 0.456 0.432 0.391 0.431 0.679 0.282 

PSV7 0.462 0.445 0.534 0.548 0.499 0.453 0.758 0.457 

PSV8 0.561 0.524 0.521 0.660 0.516 0.526 0.777 0.568 

SEF5 0.733 0.674 0.623 0.758 0.644 0.488 0.630 0.902 

SEF6 0.732 0.682 0.626 0.695 0.576 0.469 0.585 0.924 

SEF7 0.733 0.681 0.621 0.614 0.558 0.529 0.590 0.871 

Note: C2A =Cue to action, FSB=Food safety behaviour, K= knowledge, PBN= 
perceived benefit, PBR= perceived barrier, PSC= perceived susceptibility, PSV= 
perceived severity, SE= Self-efficacy, A= Allergen, G= General Knowledge, 
P=Preparation and S=Symptom. 
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Appendix 6 Questionaires 
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