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 The current study was primarily intended to assess the Health Belief Model on Food Safety 
Behaviour with the moderating role of willingness to comply in the context of Jordanian 
restaurants. HBM comprises numerous factors including perceived benefits (PBN), perceived 
susceptibility (PSU), perceived severity (PSV), cues to action (CA), perceived barriers (PBR), and 
self–efficacy (SE). A quantitative research design was adopted, and data collection was done via 
Google Forms from the Amman Chamber of Industry and Jordanian Restaurant Association (JRA). 
A purposive sampling approach was used, and the target population were the restaurants from 
Amman, Jordan. Initially, total 500 questionnaires have been distributed of which 302 responses 
were received as well as after eliminating missing or improper responses, only 296 were processed 
for the final analysis. Data analysis was done via Smart-PLS. The outcomes enlightened a positive 
interlinkage between perceived benefits, perceived barriers, perceived susceptibility, cues to action, 
and self–efficacy with food safety behaviour. However, PSV and FSB didn’t show any relation. 
The moderating analysis of WC revealed the absence of any moderating impact on perceived 
susceptibility, benefits, and perceived severity on food safety behaviour. Likewise, the 
demographic details of the participants were utilized as control variables and did not yield any 
impact on the food safety behaviour. To sum up, the study concludes that public health 
professionals and legal representatives, including lawmakers, ought to educate food handlers 
regarding the significance of food safety behaviours due to widespread misconceptions about how 
current food safety standards promote positive results. Consequently, Jordanian restaurants should 
strictly adhere to safety-related regulatory protocols to meet the growing demands of consumers. 
The findings of the current work also offer valuable theoretical as well as practical implications for 
the practitioners in the field.  
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1. Introduction 

Attributed to the high incidence of food-borne diseases, food safety has emerged as a global health concern, posing challenges 
for people, food service providers, regulatory bodies, businesses, public health, and tourism (Taha et al., 2020). The alarming 
incidence of food-borne diseases remains a significant concern, even in advanced nations like the US, where statistics reveal 
127839 hospitalizations, 3037 fatalities, and nearly 48 million cases of food-borne illnesses (Scallan et al., 2011). Across 
industries providing food services, improper food handling practices, such as cross-contamination, inadequate cooking, 
improper chilling, and inadequate hygiene, contribute to 48.7% of foodborne illnesses in Europe (European Food Safety 
Authority, 2010). This problem is exacerbated in developing regions like the Middle East, where legislative and monitoring 
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controls are limited (WHO, 2020). In Jordan, where food safety is governed by the (Jordan Food and Drug Law No. 30, 2015) 
under JFDA, significant food poisoning cases persist, with 1600 hospitalizations and one fatality reported in 2006-2007 (El 
Haddad et al., 2020). This situation persists despite legislative measures, readiness assessments, and examinations (de Andrade 
et al., 2021). The JFDA's annual reports underscore the pressing issue of food establishments repeatedly flouting food 
regulations and facing closures, which poses a substantial risk of foodborne disease outbreaks (Haddad et al., 2021). 

To understand the intricacies of food safety behaviour in Jordanian restaurants, we turn to the Health Belief Model (HBM), a 
well-established framework that has been employed for over five decades to elucidate various health-related behaviours 
(Buglar et al., 2010). HBM considers factors like perceived susceptibility, perceived severity, perceived benefits, perceived 
barriers, cues to action, and self-efficacy in shaping individuals' decisions and actions related to health.  

In Jordan, small-scale restaurants continue to grapple with frequent food safety violations, which can severely impact their 
reputation. Intriguingly, empirical explanations for the causes of these infractions remain scarce in the literature. 
Consequently, the current study intends to bridge this gap by exploring the moderating role of  WC and the impact of these 
violations on food safety practices within Jordanian restaurants. Importantly, this research constitutes one of the few global 
studies that leverage the HBM framework to investigate the behaviour of food service employees in Jordanian restaurants. 
 
2. Literature Review and Hypothesis Development  

2.1 Health Belief Model and Food Safety Behavior  
 

Health Belief Model serves as the cornerstone for modifying behaviour as well as preventing diseases. In accordance with 
Janz et al. (2002), HBM operates on the premise that individual views play a pivotal role in influencing preventive actions 
and health-related behaviours. HBM underscores the fundamental idea that an individual's knowledge and attitudes 
significantly impact their actions. Moreover, HBM emphasizes a core principle that people are more likely to retort favourably 
to health-related messages and take measures to prevent illnesses when receiving a substantial hazard or risk. The process of 
decision-making related to health behaviours, as posited by HBM, hinges on two key components: risk perception and 
behavioural assessment (Yazdanpanah et al., 2015). Perceived severity and susceptibility make up Risk perception, while 
perceived barriers and perceived benefits are encompassed by behavioural assessment. Subsequently, two cognitive or 
motivational factors are introduced by researchers, namely self-efficacy and health awareness, to enhance the model's 
descriptive capacity (Buglar et al., 2010). In particular, self-efficacy and health consciousness exist independently of the 
typical factors within HBM. Multiple research works have shown that these factors have enhanced the model's predictive 
accuracy (Buglar et al., 2010). In the subsequent sections, we will delve into the description of these variables and construct 
a theoretical framework based on them. 

2.2 Cue to Action (CA) 
 

Kayani et al. (2021) stated that Health action cues serve to amplify one's readiness for taking action. The HBM is used to 
simulate the behaviours and perceptions of a specific person (Rosenstock et al., 1988). Cues that promote engagement with 
various media outlets such as news, research papers, journals, and the internet can spread awareness of the illness of a member 
of a family of friends and motivate training for behaviour modification. Examples of these cues for fostering safe food habits 
include listening or watching to news about food-borne illnesses and reading instructions on safe food handling (Kayani et 
al., 2021). For instance, Syed et al. (2021) observed a favourable relationship between action cues and related to community 
participation in preventive activities in Kingdom of Saudi Arabia. Furthermore, Huang et al. 2020, recommended a cross-
national study on this variable following their study on the HBM, affirming the substantial influence of action cues on food 
safety behaviour. Consequently, the following hypothesis is formulated: Hଵ: Cues to action have a positive relation with food safety behaviour. 

2.3 Perceived Susceptibility (PSU) 
 

An assessment of a person to their vulnerability entails perceived susceptibility to a particular ailment (Saghafi-Asl et al., 
2020). This assessment can vary from person to person based on their unique circumstances. Knowledge and personal 
experiences play a pivotal role in shaping one's perception of risk, and the belief in susceptibility to illness can motivate 
individuals to adopt healthier behaviours. Individuals are more inclined towards risk-reducing behaviours and perceive a 
greater risk of illness (Muchow, 2021). PSU positively influences risk perception and related health behaviour (Alhalaseh et 
al., 2020). Individuals with a high perceived susceptibility are more attuned to health concerns and are likely to adopt healthy 
behaviours for reducing illness threats (Contento & Semancik, 2016). Furthermore, the HBM-related research enlightens the 
need for additional studies that integrate the model with other theories and explore the same variables within various societal 
contexts (Huang et al. 2020). Consequently, the researcher formulated the following hypothesis: Hଶ: Perceived susceptibility has a positive relation with food safety behaviour. 



A. K. Haddad and A. H. Ngah /Uncertain Supply Chain Management 12 (2024) 

 

 

1227

2.4 Perceived Barrier (PBR) 
 

A perception of a person's difficulties related to specific behaviour is referred to as a perceived barrier (Urbanovich & Bevan, 
2020). In health behaviours context, these barriers often carry more weight in influencing individuals compared to the 
perceived danger of illness or the severity of symptoms (Muchow, 2021). People typically evaluate the perceived benefits of 
adopting a behaviour against the perceived barriers they anticipate encountering. M. Wang et al. (2021) argued that perceived 
barriers hold substantial influence over individuals' intentions regarding food handling and, subsequently, their Food Safety 
Behavior (FSB). The researchers also advocated for further research to refine the model and explore its applicability in varied 
social and cultural contexts. Hence, the following hypothesis is formulated: Hଷ: Perceived Barriers have a negative relation with food safety behaviour. 

2.5 Perceived Benefit (PBN) 
 

Perceived benefits (PBNs) state the advantages or positive outcomes that an individual anticipates from engaging in a 
particular behaviour, distinct from the prevention of health-related risk (Sheppard & Thomas, 2021). When individuals believe 
that adopting healthy behaviours will reduce their risk of getting sick, they are more likely to participate in those behaviours. 
In the context of the PBN, HBM is considered a critical belief dimension which influences the performance of health-related 
behaviours (Muchow, 2021).  

Applying the HBM framework, Huang et al. (2020) asserted that perceived benefits play a role in influencing food safety 
behaviour and proposed further examination of this in other countries that are developing. Furthermore, research by (Wong 
et al. 2020) demonstrated that PBN yielded a positive impact on behavioural change as well as vaccination intention. Thus, 
the current study formulated the following hypothesis: Hସ: Perceived benefits have a positive relation with food safety behaviour. 

2.6 Perceived Severity (PSV) 
 

PSV reflects an individual's assessment of how extreme a particular condition or health issue is. People's perceptions of the 
severity of an illness are often influenced by their medical knowledge and understanding, which can lead them to believe that 
illnesses negatively impact their lives and difficulties (Andadari et al., 2019). 

Prior literature has emphasised the significance of perceived severity in influencing individuals' adoption of preventive 
behaviours and their willingness to follow recommended precautions. For instance, Fikriana et al. (2021) noted that an 
individual’s perception of the severity of a health issue significantly influences their willingness to adhere to the guidelines 
of health aimed at avoiding diseases like COVID-19. Drawing from the theoretic foundation of the HBM, a considerable 
influence on health safety behaviour is due to perceived severity (Febian et al. 2021). This viewpoint was supported by the 
findings of Muchow (2021) and Febian et al. (2021), both of whom emphasised the role of perceived severity in shaping 
health safety behaviour. Consequently, the following hypothesis is formulated: Hହ: Perceived Severity has a positive relation with food safety behaviour. 

2.7 Self–Efficacy (SE) 
 

Self-efficacy (SE) means the belief in a person’s capability of efficiently achieving a definite action or task (Boutros & 
Roberts, 2020). In the food safety context, food handlers, if they receive proper instruction on "how" to execute their job, can 
develop SE, rather than just being told "what" to do. Onyango (2016) highlighted the importance of applying the knowledge 
added in training on food safety to practical situations. Boutros & Roberts (2020) define Food safety SE as the self-assurance 
of engaging  in food safety behaviours (FSB) . 

Research has consistently shown that healthy habits are more likely to be adopted by individuals when they feel confident in 
their ability to succeed (Kim & Kim, 2020). Confidence in one’s skill to influence outcomes is a factor in change in health 
behaviour (Boutros & Roberts, 2020). Ramdan et al. (2022) asserted that SE has been found to have a positive influence on 
attitudes toward health behavior prevention. Based on these insights, the researcher formulated the following hypothesis: H଺: Self-efficacy has a positive relation with food safety behaviour. 

2.8 Moderating Role of WC 
 

The pivotal role of a moderator variable in a study cannot be overstated, as it holds the key to unravelling the intricate 
relationships and nuances that underlie the observed associations between dependent as well as independent variables. 
Introducing a moderator to enhance the predictive power of a study is a valuable strategy (Ngah et al., 2020). The moderator 
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variable influences both the direction as well as strength of dependent and independent variables (Baron & Kenny, 1986). 
This becomes particularly important when the existing work is inadequate or inconsistent (Aguinis et al., 2017). 

Related to the Food Safety Behavior (FSB) context, research has yielded conflicting findings related to the construction of 
the HBM. The literature on FSB has identified a significant gap, suggesting the need to include additional factors to 
comprehensively examine the various features that affect FSB (Cho et al., 2013). Below, we delve into the contradictory and 
mixed findings regarding the HBM constructs. 

Regarding perceived susceptibility, previous researchers (Kim & Kim, 2020) have reported a negative relationship with FSB, 
while others have enlightened its critical importance as a predictor of threat perceptions with a positive outcome on behaviour 
adoption (Wang X. et al., 2021). On the other hand, perceived severity is reported to positively impact behavioural intention 
and healthy eating practices (Tsai & Bui, 2021), while posing negative impacts on farmers’ intention to engage in farm food 
safety and prevention practices (Rezaei & Mianaji 2019). 

In the realm of perceived benefits, a positive relation has been noted on vaccination intention (Reiter et al., 2020). However, 
PBN negatively influences dietary behaviours (Khoramabadi et al., 2016). Moving forward, perceived barriers reportedly 
have a positive impact on health preventive behaviour (Moridi et al., 2021) whereas this aspect negatively influences 
compliance behaviour and intentions for proper food handling (Wang et al., 2021). CA positively associated with protective 
and preventive behaviours (Moridi et al., 2021). However, it negatively impacts vaccination intention (Hossain et al., 2021). 
Finally, similar to CA, self-efficacy is also positively related to protective and defensive behaviour (Ramdan et al., 2022). In 
contrast, it negatively influences stages of change for BSE and safe driving behaviours (Salman & Adnan, 2021). 

As the moderator variable willingness to comply (WC) is selected to determine the relationship between FSB concepts and 
HBM. Generally, "compliance" means adhering to regulations of food safety (McNeil, 2019). In the dynamic landscape of 
today's food industry, achieving regulatory standards is imperative (Sharpe, 2017). With food safety regulations factors such 
as employees who are poorly trained, subpar products, and non-compliance can severely damage the reputation of restaurants 
that deliver fast food service and result in significant monetary losses (McNeil, 2019). Consequently, well-trained and 
dedicated staff are required by restaurants to formulate and enforce strategies, specifically food handlers (Taha et al., 2020), 
with food safety regulations ensuring their compliance is of paramount importance (Taha et al., 2020). Taha et al. (2020) 
professed that restaurant employees often overlook the impact of their actions, rarely recognizing that regulation of food safety 
compliance can significantly lessen the risk of foodborne illnesses.  

The relationships within the HBM and influence behaviour of food safety can be modified by high levels of compliance 
(McNeil, 2019). The advantage of adherence improves compliance, while perceived barriers can decrease it. Perceived 
severity of consequences amplifies the motivation to comply, and susceptibility to risks can motivate individuals to adhere to 
guidelines. Self-assurance in one's abilities bolsters adherence to food safety practices. In consideration of the above, the 
following hypotheses have been formulated.  H଻: When willingness to comply (WC) is high, the positive relation will be stronger between cues to action and food safety 
behaviour. H଼: When willingness to comply is high, the positive relation will be stronger between perceived benefits and food safety 
behaviour. Hଽ: When willingness to comply is high, the negative relation will be stronger between perceived barriers and food safety 
behaviour. Hଵ଴: When willingness to comply is high, the positive relation will be stronger between perceived susceptibility and food safety 
behaviour. Hଵଵ: When willingness to comply is high, the positive relation will be stronger between perceived severity and food safety 
behaviour. Hଵଶ: When willingness to comply is high, the positive relation will be stronger between self-efficacy and food safety behaviour. 

Control Variable 
 

Ngah et al. (2017) defined control variables as the purpose of explaining variations in a dependent variable (DV) by accounting 
for factors other than the primary theoretical primary constructs of interest. Multiple studies have employed sociodemographic 
characteristics as control variables (Mansor et al., 2022). In this paper, gender, position, qualification, and experience were 
selected. 

Endogeneity in an econometric model is a concern when a descriptive (independent) variable is linked with the model's error 
term (residuals), potentially leading to biased results (Mansor et al., 2022). According to Hair et al. (2019), when (PLS-SEM) 
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is utilized, endogeneity issues are essential to address to ensure the validity of hypothesis testing. Employing appropriate 
control variables can often be an effective strategy to mitigate endogeneity concerns (Ebbes et al., 2016). In this study, the 
approach proposed by Barbosa et al. (2021) was adopted to address endogeneity and enhance the reliability of the results. 

 

Fig. 1. Theoretical Framework 

3. Methodology 

3.1 Data Collection and Sample 
 

From restaurants in Jordan, the data was collected from its target population. According to the SSC annual report from 2020, 
there were a total of 5,074 Jordanian restaurants operating in Amman, with 1,876 of them classified as SMEs (Small and 
Medium-sized Enterprises). The Chamber Amman of Industry defines restaurants with < 20 employees as (SMEs). Two 
supervisors and a manager are required by each restaurant, as stipulated by the Jordanian Food and Drug Administration 
(JFDA) in 2020. 

The researchers selected managers and supervisors from these restaurants as their sample group. This choice was made 
because managers and supervisors are considered key individuals in the context of knowledge sharing, and they can provide 
neutral responses when completing questionnaires. Because of the effectiveness, a purposive sampling strategy was opted, for 
when specific expertise within a particular cultural domain is sought, and when the study aims to involve well-informed 
experts (Tongco, 2007). Additionally, a convenience sampling approach was deemed suitable for this study's design, given 
the emphasis on validating the theoretical effects (Ngah et al., 2020). 

For this, the data collection was done using Google Forms during the period from March to May 2022. Due to its speed, 
uniformity, and ease of use, Google Forms was chosen as the data collection method (Regmi et al., 2016). 

In total, 500 questionnaires to the Confectionery Proprietors (URCP) and Jordanian Union of Restaurants were distributed to 
gather responses, from the Amman Chamber of Industry, representing Jordan's industrial sector, which represents primarily 
the local Jordanian restaurants. To the Jordanian Restaurant Association (JRA) additional 250 questionnaires were sent, which 
primarily represent international food chains operating in Jordan. 

The total responses received were 132 from the URCP, while the JRA provided 170 completed responses. However, because 
the respondents exhibited a pattern of consistently straight-line answers six responses were excluded from the analysis. 
Consequently, the final dataset used in the data analysis included responses to 296 questions, resulting in a response rate of 
58%. Table 1 encompasses the demographic data of the sample respondents. 

In comparison to the study of Ngah et al. (2021a), the study employed filter questions to ensure the validity of the respondents. 
These filter questions confirmed that the respondents were indeed managers and supervisors within the restaurant industry. 
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All the forms were excluded who did not meet the study's criteria by the system, and participation was voluntary. To share 
the link of the questionnaire with colleagues who met the same criteria for providing valid responses respondents were also 
encouraged. 

Table 1  
Respondents’ Demographics 

(Group) (Frequency) (Percentage) 
(Gender) 
Female 113 38 
Male 183 62 
(Qualification) 
Bachelor 64 21.6 
Diploma 49 16.6 
Master 109 36.8 
PhD 74 25.0 
(Experience) 
<5 years 21 6.9 
5–10 years 35 12.1 
10–15 years 131 44.0 
15< years 109 37.1 
(Position) 
Supervisor 139 47.0 
Manager 157 53.0 

(N=296) 

3.2 Measurements 
 

The study questionnaire comprised demographic items along with 32 items related to (PSV), (PSU), (CA), (PBR), (SE), 
(PBN), (FSB), and (WC). To address potential common method bias issues, a 7-point Likert scale was used for items 
representing the dependent variable, while a 5-point scale was used for those representing the independent variables and the 
moderator (Ngah et al., 2021a).  

All measurement scales were adapted based on previous research. Prior to data collection, the questionnaire's validity was 
assessed, and modifications were made to enhance objectivity and clarity based on feedback received from pre-testing 
respondents. During the assessment of the measurement model, Pre-testing serves to prevent issues related to poor quality of 
data and item removal (Memon et al., 2021). 

From relevant literature sources, the measurements used in the study were derived. Specifically, the HBM constructs were 
adapted from Rezaei and Mianaji (2019), Willingness to Comply (WC) was drawn from Bodas and Peleg (2020), and Food 
Safety Behavior was based on Taha et al. (2020). 

3.3 Sample Size 
 

As per Hair et al. (2017) and Ngah et al. (2021b), the sample size was determined considering the research tool, which is 
Smart Partial Least Squares. Sample size determination in this context takes into account the power of analysis, which is 
influenced by the model’s complexity. For a single criterion variable, the maximum number of predictors was based on the 
sample size calculation to ensure suitable statistical power. Ngah et al. (2022a) recommended 80% statistical power provided 
by the sample size, assuming medium effect sizes. Using G*power, which accounts for the presence of 13 predictors, it was 
calculated that a minimum of 131 samples would be required. Data were collected from 296 respondents, surpassing the 
required sample size and ensuring an adequate sample size to effectively test the research model. 

4. Results and Analysis 
 

This study to assess the hypotheses within the model employed Smart-PLS, primarily because the research was exploratory 
in nature (Hair et al., 2019). In the process of confirming the study’s model, it’s essential to establish two types of validities 
before moving on to confirm the structural model, as noted by Albtoosh et al. (2022).  

4.1 Common Method Bias 
 

There was a potential for Common Method Bias (CMB) where the same person answered both dependent and independent 
variables, which could influence the results. To address the possibility of CMB, both procedural and statistical approaches 
were employed, following the guidance of Ngah et al. (2022b). To mitigate CMB, a technique proposed by Podsakoff et al. 
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(2012) was used. This technique involved introducing unobserved marker variables into the analysis. As exogenous factors, 
these marker variables were treated and were used to forecast the endogenous variables in the model. When the marker 
variable was incorporated, all effects remained intact. This outcome provides no substantial evidence of Common Method 
Bias (CMV) influencing the outcomes, indicating that the collected data is less likely to be significantly impacted by this bias. 

4.2 Measurement Model 
 

According to Hair et al. (2019), the convergent validity involved examining three key criteria: average variance extracted 
(AVE), loading and composite reliability (CR), with the threshold values being loading and CR ≥ 0.7 and AVE ≥ 0.5. The 
outcomes, as presented in Table 2, proved that all these measures met the acceptable thresholds. Therefore, based on these 
findings, for the measurement model, convergent validity has been successfully constructed. 

Table 2  
Convergent Validity 

(Construct) (Items) (Loading) (CR) (AVE) 
(Cues to Actions) CA1 0.913 0.954 0.839 

CA2 0.912 
CA3 0.926 
CA4 0.914 

Food Safety Behavior FSB1 0.924 0.965 0.848 
FSB2 0.902 
FSB3 0.935 
FSB4 0.920 
FSB5 0.924 

Perceived Benefits  PBN1 0.942 0.966 0.905 
PBN2 0.943 
PBN3 0.969 

Perceived Barriers  PBR1 0.917 0.955 0.840 
PBR2 0.920 
PBR3 0.908 
PBR4 0.922 

Perceived Susceptibility  PSU1 0.910 0.953 0.836 
PSU2 0.908 
PSU3 0.920 
PSU4 0.919 

Perceived Severity  PSV1 0.810 0.901 0.752 
PSV2 0.860 
PSV3 0.928 

Self-Efficacy SE1 0.908 0.942 0.842 
SE2 0.930 
SE3 0.916 

Willingness to Comply WC1 0.911 0.965 0.828 
WC2 0.917 
WC3 0.911 
WC4 0.899 
WC5 0.923 
WC6 0.901 

 

Using the Heterotrait-Monotrait correlation ratio (HTMT) method, the discriminant validity was assessed (Henseler et al., 
2015). A concern about discriminant validity arises when the HTMT value exceeds 0.85, indicating difficulty in distinguishing 
between constructs. In relation to this study, the HTMT values for each construct remained below 0.85 (refer to Table 3). 
Therefore, any issues related to discrimination validity were not obtained from the findings of this study. 

Table 3  
Discriminant Validity (HTMT) 

Construct  (CA) (FSB) (PSU) (PBR) (PBN) (PSV) (SE) (WC) 
 (CA)                 
 (FSB) 0.833               
(PSU) 0.678 0.777             
(PBR) 0.573 0.731 0.482           
(PBN) 0.650 0.728 0.627 0.445         
(PSV) 0.118 0.063 0.274 0.052 0.128       
 (SE) 0.701 0.806 0.744 0.478 0.612 0.126     
(WC)  0.246 0.461 0.204 0.272 0.229 0.049 0.222   

 

4.3 Structural Model 
 

Prior to delving into the structural model, the study conducted tests for multicollinearity. After evaluation, the assessment of 
the measurement model of multicollinearity was done. The Variance Inflation Factor (VIF) indicated Multicollinearity by 
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values greater than 5 (Hair et al., 2017). The values of VIF remained below 5, signifying the absence of predictor variable 
collinearity demonstrated in Tables 4 and 5. 

The research hypotheses were subjected to testing during the investigation of the structural model (Ngah et al., 2020). To 
gauge hypothesis support, the alignment of beta values with t-values and P-values was used. On the confidence interval, 
hypotheses were considered supported where for lower and upper the levels should not cross zero. Furthermore, following 
the recommendation of Hahn and Ang (2017), the study employed effect sizes, a combination of p-values, and confidence 
intervals to assess hypothesis significance. Out of the 12 hypotheses, only H10, H11, H5, and H8 were unsupported by the 
results indicated in Tables 4 and 5. 

In accordance with Hair et al. 2019, the study utilized resampling techniques of 5000, considering beta values (with alignment 
to the hypothesis direction), t-values (at 1.645), p-values (at 0.05 significance level), and the bootstrapping confidence interval 
to establish hypothesis support. The insight into both direct and indirect effects is provided in Tables 4 and 5. 

The findings revealed a relationship that is positive between CA and FSB (β=0263, t=7429, p=.001), supporting H1. Perceived 
Susceptibility (PSU) exhibited a positive relationship with FSB (β=0.199, t=5.273, p=.001), supporting H2. Conversely, the 
Perceived Barrier of Risk Prevention (PBR) displayed a negative relationship with FSB (β=-0.179, t=6.278, p=.001), thereby 
supporting H3. Perceived Benefits of Nutrition (PBN) were positively linked to FSB (β=0.168, t=5.960, p=.001), supporting 
H4. However, with FSB (β=−0.058, t=2.341, p=.014) Perceived Severity of Risk (PSV) did not show a significant relationship, 
leading to the non-support of H5. Lastly, Self-Efficacy (SE) exhibited a positive relationship with FSB (β=0.227, t=6.393, 
p=.001), confirming H6. 

The study hypothesized regarding the moderating analysis that the Willingness to Comply (WC) high level would enhance 
the positive relationship between HBM and Food Safety Behaviour. Dawson’s plots (Figures 3, 4, and 5) were utilized to 
depict between CA, SE, PBR, and FSB the moderating effect of WC. 

WC strengthened the positive relationship among CA and FSB (β=0.105, t=3.938, p=.001), thereby supporting H7. 
Conversely, among PBN and FSB (β=0.035, t=1.357, p=.091) the WC did not exhibit a moderating effect, leading to the non-
support of H8. In contrast, H9 was supported, between PBR and FSB (β=0.049, t=2.045, p=.022) WC mitigated the negative 
relationship. However, between PSU and FSB (β=0.038, t=1.313, p=.091) WC did not moderate the positive relationship, and 
H10 was not supported. Similarly, for H11, WC did not moderate the positive relationship between PSV and FSB (β=0.017, 
t=0.773, p=.226), resulting in the non-support of H11. Finally, H12 found support, the positive connection between SE and 
FSB was (β=0.069, t=2.443, p=.008) which was reinforced by WC. 

The obtained 𝑅ଶ  values indicate that the components of the study can account for 90.4% of the variance in coherence. 
Following Cohen’s (1988) categorization, 0.02, 0.15, and 0.35 values of exogenous latent variables can have higher, medium, 
or minimal impacts. In line with Latan et al. (2019), when 𝑓ଶ increases, predictors turn out to be more influential. As a result, 
Cues to Action (CA) emerge as the most significant factor determining Food Safety Behavior (FSB) as evidenced from Table 
4. 

Table 4  
Direct Effect Hypotheses 

Hyp Relationship  SE Beta T-Value P- Values LL UL Effect Size f2 VIF Decision 
H1 CA→FSB 0.034 0.263 7.429 0.001 0.263 0.319 Medium 0.201 3.543 Supported 
H2 PSU→FSB 0.033 0.199 5.273 0.001 0.188 0.238 Small 0.114 3.294 Supported 
H3 PBR→FSB 0.027 -0.169 6.373 0.001 0.168 -0.131 Medium 0.151 1.944 Supported 
H4 PBN→FSB 0.028 0.167 5.960 0.001 0.167 0.223 Small 0.128 2.278 Supported 
H5 PSV→FSB 0.027 -0.058 2.341 0.014 0.058 -0.008 Small 0.032 1.123 Unsupported 
H6 SE→FSB 0.034 0.227 6.393 0.001 0.216 0.279 Medium 0.154 3.206 Supported 
- Gender→FSB -0.028 0.037 0.74 0.459 -0.1 0.048 - - - - 
- Position→FSB -0.102 0.038 2.665 0.008 -0.177 -0.028 - - - - 
- Qualification→FSB -0.155 0.051 3.06 0.002 -0.253 -0.055 - - - - 
- Experience→FSB 0.153 0.046 3.325 0.001 0.06  - - - - 

Note: Hyp=Hypothesis; LL= lower level; VIF=variance-inflated factor; UL=upper level; f2=effect size. 
 

Table 5  
Indirect effect (Moderating) hypotheses 

Hypotheses Relationship SE Beta T-Value P-Values LL UL Decision 
H7 CA*WC → FSB 0.025 0.105 3.938 0001 0.105 0.145 Supported 
H8 PBN*WC → FSB 0.026 0.035 1.357 0.091 0.032 0.075 Unsupported 
H9 PBR*WC → FSB 0.025 0.049 2.045 0.022 0.046 0.084 Supported 
H10 PSU*WC → FSB 0.028 0.038 1.313 0.091 0.039 0.088 Unsupported 
H11 PSV*WC → FSB 0.024 0.017 0.773 0.226 0.019 0.051 Unsupported 
H12 SE*WC → FSB 0.029 0.069 2.443 0.008 0.068 0.117 Supported 

Note: UL=Upper level; LL= Lower level 
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Fig. 2. Structural Model 
 

 
Fig.  3. When WC is high, the negative relation will be stronger 
between perceived barriers and food safety behaviour. 

Fig. 4. When WC is high, the positive relation will be 
stronger between cues to action and food safety 
behaviour. 

 
 

Fig. 5. When WC is high, the positive relation will be stronger between self-efficacy and food safety behaviour 
 

The current research has utilized Partial Least Squares (PLS) to assess errors via designing a comparison between the Root 
Mean Square Error (RMSE) of PLS with that of Linear Modelling (LM). As discussed by Shmueli et al. (2019), due to 
limitations in the blindfolding procedure for assessing predictive relevance this approach was adopted. Specifically, the 
comparison between PLS and LM RMSE values was employed as follows: it indicates a strong predictive capability of the 
model, when the differences among PLS and LM RMSE are consistently less than 0. In case the majority of these differences 
are <0, it suggests moderate predictive power, while values below zero signify poor predictive power. Lower RMSE values 
than the corresponding LM values exhibited when all items for all exogenous variables, the model’s exceptional predictive 
potential is demonstrated. The outcomes of the PLS-predict analysis are presented in detail in Table 6. 
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Table 6  
PLS-Predict 

Item PLS RMSE  Q²_predict LM RMSE PLS-LM 
FSB5 0.960 0.734 1.484 -0.524 
FSB4 0.923 0.728 1.328 -0.405 
FSB3 0.894 0.761 1.340 -0.446 
FSB2 0.954 0.685 1.511 -0.557 
FSB1 0.873 0.761 1.22 -.347 

Control Variables 
 

In the present work, gender, position, qualification, and experience were control variables that are visually represented in the 
structural diagram. Collectively, these variables in the dependent construct explain 91.1% of the variation. However, the 
variables of control contribute merely 0.7% of this variation, leaving independent factors that are responsible for 90.4% of 
the variance. Furthermore, none of the control factors displayed statistical significance, indicating that these demographic 
variables did not employ any discernible impact on the relationships under examination. This observation echoes findings 
from prior research, such as Mansor et al. (2022), which highlight that control variables may not always be pivotal in adoption 
studies at the level of individual units of analysis. 
 
5. Discussion 
 

By introducing several hypotheses this study has significantly advanced the existing literature to investigate food safety 
behaviour, specifically within the context of small Jordanian restaurants. Moreover, it ventured into uncharted territory by 
testing the moderating role of WC between the HBM and Food Safety Behavior (FSB). Out of the twelve hypotheses tested, 
eight received empirical support, yielding valuable insights. 

The findings underscore the positive impact of various factors on FSB, reinforcing the importance of CA, PBN, PSU, as well 
as SE. Kayani et al. (2021) & Alhalaseh et al. (2020) affirmed prior research. 

 The study employed the Health Belief Model, recognized for examining health behaviours as one of the most valuable 
frameworks (Alhalaseh et al., 2020). Several hypotheses were formulated and tested, contributing to our understanding of 
food safety behaviour. The results offered empirical support for four of these hypotheses. H1, which posited CA’s positive 
influence on FSB, received empirical validation. This finding is in line with Huang et al. (2020), who also noted that CA 
positively influences FSB. H2, suggesting a positive influence of perceived susceptibility (PSU) on FSB, found support in the 
present work. The outcomes reported by Huang et al. (2020) state that this observation corresponds and is similar to the results 
of the current research, indicating that PSU contributes positively to FSB. H3 proposed a negative relationship between 
perceived benefits (PBN) and FSB, and this hypothesis was substantiated. This aligns with past research, including that by 
Febian et al. (2021), indicating a consistent negative association between PBR and FSB. H4, which posited a positive 
association between perceived benefits (PBN) and FSB, garnered empirical support. The research work proposed by Kayani 
et al. (2021) implies that the perception of benefits positively influences FSB. To the current body of knowledge, these findings 
collectively contribute to surrounding health behaviours and, in particular, food safety behaviour, by providing empirical 
validation for specific relationships posited by the HBM. 

However, it was noted that one hypothesis (H5) was not supported by the outcomes, indicating a discrepancy with previous 
studies such as Febian et al. (2021). This inconsistency might be attributable to the varying degrees of awareness among 
people about the severity of illnesses, even when they acknowledge their susceptibility. However, Huang et al. (2020) a 
reciprocal relationship was reported among them. The willingness to adopt safe handling practices is enhanced by the belief 
to avoid health problems. The lack of awareness is suggested by unsupported hypotheses regarding the health consequences 
of poor handling practices, highlighting the complexity of these two interrelated concepts. 

Furthermore, H6, proposing a positive relationship between self-efficacy (SE) and FSB, found empirical support, aligning 
with findings by Kayani et al. (2021). Confidence in one’s ability to practice safe food handling indeed leads to the adoption 
of such practices. 

It’s important to note that in bolstering self-efficacy (SE) compliance plays a significant role, as perceived benefits (PBN), 
and FSB. The findings suggest that enhancing SE can have an impact on food safety measures that are positive (Kayani et al., 
2021). SE is closely tied to the model of HBM of food safety and health practices and can be bolstered through action plans, 
goal setting, and taking responsibility. 

As a moderator Willingness to comply (WC) was introduced, enhancing the predictive study’s power. The outcomes indicate 
that the relationship between HBM constructs and FSB ,WC has an asymmetric impact, with high WC strengthening the 
correlations. Among SE, CA, and FSB WC showed positive correlations and among PBR and FSB WC showed negative 
correlations, which were amplified with high WC. This finding underscores the value of WC as a moderator in strengthening 
the predictive capacity of HBM within the broader spectrum of FSB studies, specifically within the Jordanian context. 
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However, PSU, PSV, and PBNs had no moderating effect on WC, which could potentially signify compliance challenges 
within Jordanian restaurants. 

In the current paradigm, compliance with preventive behaviours and monitoring are paramount, especially for health policy 
success. This necessitates executing scientific models like the HBM, to measure compliance with preventive behaviours 
(Alizadehfard & Alipor, 2021). While HBM, as applied in this study, was instrumental in understanding an individual's safety 
behaviour during an epidemic, it benefited significantly from insights drawn from the existing literature (Kayani et al., 2021), 
making a valuable contribution to the field of food safety behaviour research. 
  
6. Research Contributions  

6.1 Theoretical Contributions 
 

The present work has enriched our comprehension of food safety by introducing the Health Belief Model (HBM) into the of 
Jordanian restaurants. It represents a pioneering endeavour within Jordan and the broader Middle East region, as far as our 
knowledge extends, as HBM has not been previously employed to elucidate Food Safety Behavior (FSB) in Jordanian 
restaurant settings. Consequently, this paper makes a valuable contribution by demonstrating the potential of HBM in 
explaining and predicting FSB within restaurant environments. 

Despite aligning with the findings of prior research, it’s noteworthy that on FSB in our work, perceived severity does not exert 
a significant influence. Additionally, our research underscores the facilitating role of compliance within the FSB-HBM 
relationship. This represents the inaugural investigation of this theoretical framework, employing concrete data collected from 
restaurants in Jordan. Consequently, it offers significant advantages to the local Jordanian restaurant industry, particularly 
those of smaller scale. Furthermore, this research illuminates the behavioural dimensions of food safety through empirical 
evidence. 

6.2 Practical Contributions 
 

The current research has affirmed the effectiveness of applying constructs to enhance food handling practices from the Health 
Belief Model (HBM), carrying vital implications for the restaurant industry, communities, and governmental bodies. The 
insights gleaned from this research offer valuable guidance to the restaurant sector working in Jordan in pinpointing the 
underlying factors of frequent violations that negatively impact their repute and financial performance. 

By utilizing persuasive strategies and counselling, there is the potential to boost the confidence of food workers in handling a 
wide array of food-related challenges. Restaurant managers should actively foster a supportive social environment for those 
food handlers who excel in food preparation while also bolstering the confidence of those feeling less competent. The objective 
is engaging food handlers in adhering to established rules and guidelines, thereby mitigating violations. 

As indicated by this study, regulatory compliance has a moderating role between HBM and Food Safety Behavior (FSB). 
Compliance significantly impacts the overall food safety of restaurants, underscoring the importance of restaurant 
management’s involvement in training programs focused on public health and food safety. Furthermore, these results hold 
significance for Food Business Operators (FBOs) as well as policymakers. FBOs must familiarize themselves with the 
minimum standards that must be upheld to transform their establishments into responsible dining venues, free from potential 
food-borne diseases and outbreaks. Policymakers can also benefit by organizing regular audits to assess the current 
infrastructure of food establishments and ensure adherence to safety standards. 

Furthermore, the study sheds light on the underlying responsibilities as well as potential challenges associated with the 
adoption and execution of optimal food safety protocols alongside how those standards can target and impact compliance 
behaviour. The successful implementation of food safety procedures has the potential of upgrading the public’s outlook 
regarding food safety standards, leading to increased trust, customer satisfaction, and a stronger market position for 
restaurants. 
 
7. Conclusion 
 
The current research has concentrated on a behavioural problem that is rarely discussed in developing countries. This work 
expands our understanding and suggests new topics for study. Most of the study’s assumptions and hypotheses were validated. 
As a result, customers’ confidence in food safety and quality is expected to rise, fostering confidence, tourism, and economic 
growth. This work’s conceptual framework places a strong emphasis on HBM food safety.  The difficulties and dilemmas in 
executing laws governing food safety as well as how these limitations affect public acceptability are all illustrated in the 
present work. The public’s view of food safety can be enhanced through operative food safety regulations and it is crucial to 
inform people about food safety. The reputation, dedication, and market presence of restaurants are improved when patrons 
enjoy a pleasant eating experience. All Jordanian restaurants must go through a food risk assessment to comply with JFDA 
regulations.  
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It is possible to improve handlers' FSB-related behaviour. Professionals of public health and legal representatives, such as 
lawmakers, ought to inform and teach food handlers the significance of food safety behaviours in light of the pervasive 
misunderstandings about how existing food safety standards function to encourage optimistic outcomes. Thus, Jordanian 
restaurants ought to show firm adherence to the safety-related regulatory protocols for meeting the ever-increasing consumer 
needs.  
 
8. Research Limitations and Directions for Future Research 
 
Present research complies with certain limitations that future researchers can use as a roadmap to outline new research ideas 
and effectively bridge the knowledge gaps in this regard.  

• First and foremost, the present findings are only applicable to food service enterprises in the Jordanian context. 
Hence, future researchers can look forward to designing similar studies focusing on distinct countries to get an insight 
into the varying food service environments and workers and servers who can potentially influence food safety 
aspects. 

• Secondly, unlike the present work, future research studies can incorporate further food safety factors in the proposed 
framework to add new dimensions to the topic.  

• Moreover, alternative theories can also be integrated into the research model to assess the factors impacting food 
safety behaviour. Subsequent research endeavours could opt for data acquisition through distinct methods to 
investigate the diverse proportions of executive preferences and health.  

• Finally, a comprehensive scrutiny of Jordanian food safety regulations has been lacking in prior research efforts. 
Given the potential applicability of the findings to managers and proprietors on a global scale, this study can be 
replicated in diverse settings, including developing nations.  

• The current findings could assist as a catalyst for forthcoming investigations, offering both theoretical and practical 
insights aimed at enhancing food safety within numerous food service contexts. Furthermore, one last potential 
limitation might involve the execution of quantitative methods. Therefore, future research endeavours may consider 
employing mixed-method approaches for acquiring deeper insights and understanding of food safety behaviour. 
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