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A B S T R A C T   

Worldwide, approximately one in ten people acquire a foodborne disease due to eating contaminated food. This 
often occurs at home and young adults in particular often lack knowledge of and adherence to safe food-handling 
recommendations. Using an experimental design, we compared two groups to investigate whether increasing 
knowledge and self-efficacy would improve food safety behaviour in young adults in comparison to increasing 
knowledge alone. All participants (N = 221) completed questionnaires assessing safe food-handling knowledge, 
self-efficacy, and behaviour, and watched an educational safe food-handling campaign consisting of four short 
videos providing information on how to safely cook, clean, prepare, and chill food. The experimental group (N =
121) created an action plan, set a safe food-handling related goal, and made a commitment to change their safe 
food-handling behaviour. The control group (N = 100) completed a similar task not specific to safe food- 
handling. One week later, the questionnaires were repeated. Repeated measures ANOVAs showed that self- 
efficacy and behaviour increased in both groups but there was a significantly greater increase in the experi-
mental group. Knowledge increased significantly in the experimental group, but did not in the control group. No 
mediation of self-efficacy on safe food-handling behaviour in the experimental group was found. The inter-
vention was successful in improving the impact of the educational materials and further, self-efficacy increased 
significantly even when applied to a non-related topic. This has important implications for improvements in safe 
food-handling media campaigns.   

1. Introduction 

Approximately one in ten people become ill after eating contami-
nated food. In Australia, between four and five and a half million cases 
occur annually from a population of twenty-five million (16%–22% per 
head of population) (National Health and Medical Research Council, 
2013). In the United States, estimates are between thirty-seven and 
forty-eight million people annually (Centers for Disease Control and 
Prevention, 2018) from a population of three-hundred and twenty-eight 
million (11%–14.5% per head of population). However, given different 
methods of diagnosing and reporting foodborne disease cases, compar-
isons across countries are difficult. Nonetheless, it is clear that food-
borne disease is highly prevalent. 

Foodborne diseases have health and economic consequences. Com-
mon symptoms include vomiting, stomach cramps, diarrhoea, and 
nausea (Centers for Disease Control and Prevention, 2020). Foodborne 
diseases can even lead to death (Centers for Disease Controle and Pre-
vention, 2020), with approximately three thousand people in the United 

States dying annually from foodborne disease (Centers for Disease 
Control and Prevention, 2018). Besides the health burden, foodborne 
diseases are an economic burden for societies. The Australian govern-
ment spends approximately AU$1.25 billion annually on medical care 
and sick days at work (Kirk et al., 2014; Queensland Government, 2019). 
In the United States, the estimated annual cost is $14 billion (Hoffmann 
et al., 2012, 2015). 

A review of safe food-handling studies found that up to 87% of the 
foodborne disease cases are acquired at home in Western countries, 
although these rates were very variable due to different outcome mea-
surements used (Langiano et al., 2012; Redmond & Griffith, 2003). One 
reason why foodborne disease often occurs at home is that a home 
kitchen is a multifunctional place. It is used not only to prepare and store 
food, but often also functions as a laundry, for child and pet care, 
gardening, and bicycle repairs (Byrd-Bredbenner et al., 2013; Langiano 
et al., 2012; Redmond & Griffith, 2009; Wills et al., 2015). The Food 
Safety Information Council (2020) describes four main recommenda-
tions on how to safely handle food. The four key elements are clean, 
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chill, cook, and separate food (see Appendix A for more information). 
Multiple studies have shown that adherence to these four messages is 
suboptimal (Charlesworth, Mullan, & Moran, 2021; Fulham & Mullan, 
2011; Gkana & Nychas, 2018; Mullan et al., 2015), especially in young 
adults (Abbot et al., 2009; Mullan, Allom, et al., 2015). Increasing 
knowledge and adherence to these messages are important in young 
adults as they are still learning about food preparation (Abbot et al., 
2009; Mullan, Allom, et al., 2015). Education about safe food-handling 
practices may improve safe food-handling behaviours and thus prevent 
the risk of foodborne disease long term (Byrd-Bredbenner et al., 2007; 
Byrd-Bredbenner et al., 2008). The future responsibilities of young 
adults and their lack of knowledge of how to practise safe food-handling 
recommendations make them an ideal target group for interventions. 

Research has shown that providing factual knowledge alone does not 
effectively change behaviour (Abbot et al., 2009; Griffith et al., 1995; 
Mullan & Wong, 2010; Young & Waddell, 2016). Studies investigating 
the predictability of behavioural determinants of safe food-handling 
behaviour found that self-efficacy and/or perceived behavioural con-
trol, here defined as the perceived belief people have about their ability 
to perform a specific behaviour, were significant predictors (Charles-
worth et al., 2021; Milton & Mullan, 2012; Mullan et al., 2013, 2015, 
2016; Mullan & Wong, 2010; Young, Reimer, Greig, Turgeon, et al., 
2017; Young et al., 2017, 2017). Hence, an intervention focussing on 
increasing self-efficacy in addition to knowledge may be optimal when 
aiming to increase safe food-handling behaviour. 

Behaviour change techniques are observable, reproducible, and are 
often the components of interventions that are designed to modify 
behaviour (Carey et al., 2018; Michie et al., 2013). According to the 
taxonomy, action planning, goal setting, and making a commitment are 
effective techniques that work together to increase self-efficacy (Michie 
et al., 2013). In our study, we investigated whether an increase in 
self-efficacy would improve safe food-handling behaviour compared to 
increasing knowledge alone. We used a behaviour change technique 
task, which included action planning, goal setting, and a commitment 
exercise aiming at increasing self-efficacy. Knowledge was targeted with 
an educational safe food-handling campaign from the Western Australia 
Government, consisting of four short videos providing information on 
how to safely cook, clean, prepare, and chill food (Government of 
Western Australia, 2019). We compared two groups: the experimental 
group completed the behaviour change technique task specific to the 
food safety behaviours whereas the control group completed the same 
task but to a behaviour not related to safe food-handling. We hypoth-
esised that: 1) both groups would show an increase in knowledge as a 
result of watching the videos; 2) the experimental group would increase 
their self-efficacy in performing safe food-handling behaviours as a 
result of the behaviour change technique task; 3) both groups would 
increase safe food-handling behaviour, but this effect would be greater 
in the experimental group; and 4) improvements in safe food-handling 
behaviour in the experimental group would be mediated by an in-
crease in self-efficacy. 

2. Method 

2.1. Design and procedure 

A randomised experimental between-group prospective design with 
a one-week follow-up was used. After informed consent, self-efficacy, 
knowledge, behaviour, and demographics were measured at baseline 
(T1). After that, participants watched four safe food-handling videos. 
Participants were then randomised into an experimental or a control 
group using the evenly presented elements randomizer in Qualtrics. 
Participants in the experimental group completed a task targeting the 
increase of self-efficacy using behaviour change techniques (action 
planning, goal setting, commitment) specific to safe food-handling, 
while participants in the control condition completed a similar task 
not specific to safe food-handling. At the end of part one, participants 

were asked for their e-mail address to be invited to part two of the study. 
One week later, behaviour, knowledge, and self-efficacy were reassessed 
(T2), if they fulfilled their goal. After completing the questionnaires, 
they received a debriefing letter and were thanked for participating in 
the study. Participants received course credits after completing both 
parts of the study. Ethical approval was obtained from the University 
Human Research Ethics Committee (HRE2020-0186). 

2.2. Videos 

Four safe food-handling videos were developed for the ‘Play it Food 
Safe’ Campaign in Western Australia (Government of Western Australia, 
2019; YouTube, 2019). Each video describes a key element of safe 
food-handling behaviour: cook, chill, separate, and clean. The total 
duration of the four videos is about 4 min. 

2.3. Behaviour change technique task 

For the current study, two tasks were developed. The experimental 
group received an introduction text with an example of how to prepare a 
chicken wrap safely. They were given time to write down an action plan 
to safely prepare a meal they planned to eat in the coming week. Par-
ticipants were asked to actively plan their meal preparation by writing 
down a step-by-step plan. After this, participants read about SMART 
goals and were provided with an example. Participants then formulated 
and wrote down their own SMART goal related to safely preparing a 
meal. Finally, they made a commitment to fulfil their formulated 
SMART goal in the upcoming week by signing a statement. The control 
condition received the same instructions, but the provided examples of 
the action plan, SMART goal, and commitment were related to a typical 
day (i.e., getting up, brushing teeth, going to university etc.). 

2.4. Participants 

Three-hundred and ten undergraduate students started the study, 
two-hundred ninety-nine participants completed the study at time one, 
two-hundred seventy-one completed the follow-up questionnaire at time 
two of whom two-hundred twenty-one fulfilled their SMART goal 
(78.6% female, Mage = 21.46, SD = 4.97). Participants were recruited 
from May 2020 until November 2020 in return for course credit. People 
who did not cook any meals on their own, were vegan, and who 
currently have and/or had a history of an eating disorder (n = 13) were 
not eligible to participate and were excluded from the dataset. 

Participants were also asked whether they had taken any nutritional 
course(s), had a food safety certificate, and work (ed) in food prepara-
tion. To assess whether participants achieved their goal they were asked: 
“Have you fulfilled your SMART goal from last week?” (yes/no). Pre-
liminary analysis showed no difference between those who fulfilled their 
goal (N = 221) compared to those who did not complete their goal; 
therefore, they were not excluded from the analysis. 

2.5. Measures 

2.5.1 Safe food-handling behaviour. Safe food-handling behaviour 
was measured, at time one and time two, with sixteen items, four for 
each sub-behaviour: clean, chill, cook, and separate. The items were 
rated on a 5-point Likert scale (1 = never, 2 = sometimes, 3 = about half 
of the time, 4 = most of the time, 5 = always). A sum was calculated for 
the overall behaviour (possible range: 16–80) and the four individual 
sub-behaviours (possible range: 4–16). A higher score indicated higher 
frequency of safe food-handling behaviours being performed. An 
example question for clean is: “I wash my hands for 20 s with warm 
running water and soap before preparing and eating food”. An example 
for cooking is: “When I cook my meat and poultry, I use a meat ther-
mometer to control if it reached the right temperature”. One chill 
example is: “I never leave food out of the fridge for 2 h or more”. An 
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example of separate is: “When I store my food in the fridge, I store 
cooked meat in covered containers”. The reliability was acceptable (α =
.78). 

2.5.1. Safe food-handling knowledge 
Knowledge was measured with a safe food-handling knowledge in-

strument adapted from the questionnaire developed by Byrd-Bredben-
ner et al. (2007). The adapted questionnaire, used previously in 
Australia (Charlesworth, Mullan, & Moran, 2021) had twenty items: five 
multiple choice and fifteen binary (true/false). For each correct answer, 
participants received one point; with the highest possible total of 
twenty-eight points. The total score was calculated as a percentage with 
a range from 0 to 100%. The higher the percentage, the better partici-
pants’ safe food-handling knowledge. An example question was: “Which 
of the following describes the best way to clean your benches before 
preparing food”. 

2.5.2. Safe food-handling self-efficacy 
Self-efficacy was measured based on a questionnaire from Schwarzer 

et al. (2003). They measured self-efficacy with a statement about the 
target behaviour followed by a barrier. Barriers for people to perform 
safe food-handling are lack of time, knowledge, and the lack of belief 
that the particular behaviour will prevent foodborne disease (Meysen-
burg et al., 2014; Young & Waddell, 2016). We developed a scale ac-
cording to the four key elements: clean, chill, cook, and separate. Each 
element has four items, a total of sixteen items rated on a 5-point Likert 
scale (1 = never, 2 = sometimes, 3 = about half of the time, 4 = most of 
the time, 5 = always). An example item is: “I am confident that I am able 
to clean fruit and vegetables with running water before I eat/cook them, 
even if I lack of time/do not believe this will prevent a foodborne dis-
ease”. A sum was calculated, with a possible range between 16 and 80 
points. A higher score indicated more confidence in their ability to 
perform a safe food-handling behaviour. The reliability was excellent (α 
= 0.89). 

2.6. Data preparation and planned analysis 

Data were analysed with SPSS version twenty-six. Three two (time 
[time one vs time two]) by two (Condition [experimental vs control]) 
repeated-measures ANOVA were used to check whether the task 
increased self-efficacy and safe food-handling behaviour in the experi-
mental group only, and whether the videos increase knowledge for 
everyone. Bonferroni corrections were used for the pairwise compari-
sons in case of interaction effects. Assumptions for the repeated- 
measures ANOVA, independent observations, normality, and sphe-
ricity, were checked before the analyses and none were violated (p >
.05). 

To test whether self-efficacy enhanced the safe food-handling 
behaviour in the experimental group controlling for the effect of 
knowledge, a mediation analysis with self-efficacy and knowledge as 
mediators, group as the predictor, and behaviour as the outcome vari-
able was conducted. We used the MEDIATE macro package for SPSS 
version twenty-six with model four from PROCESS macro (Hayes, 2017). 
Fig. 1 shows the hypothesised mediation model. 

The total, direct, and indirect effects of the variable ‘group’ on food 
safety behaviour via self-efficacy and knowledge were estimated. The 
bootstrap estimates were based on five thousand bootstrap samples. 
First, we ran the mediation analyses over the total safe food-handling 
behaviour score. Subsequently, we ran four separate analyses for each 
component (clean, chill, cook, and separate) of safe food-handling 
behaviour to determine whether the results are similar for each sub-
component. Conditions for the mediation to be significant are significant 
direct effects from the mediator and the predictor to the outcome vari-
able and a significant direct effect from the predictor to the mediator 
(Baron & Kenny, 1986). 

3. Results 

Of the two-hundred twenty-one participants who completed part two 
of the study, one-hundred twenty-one were in the experimental group 
(Mage = 21.5, SD = 5.07) and one-hundred in the control group (Mage =

21.23, SD = 4.79). An independent samples t-test showed no differences 
in demographics between the two groups (see Table 1). 

3.1. Descriptive statistics of the behaviour change technique task 

The average number of steps participants recorded in the experi-
mental group was 7.35 (SD = 3.17, range = 0–17), compared to nine 
steps given in the example. In the control group, participants gave on 
average 12.18 steps (SD = 3.18, range = 0–23) for their daily planning 
compared to the fourteen steps in the example. In the experimental 
group, fifty-eight participants completed a goal regarding cleaning 
behaviour, fourteen regarding a chilling behaviour, eighteen regarding a 

Fig. 1. Hypothesised mediation model: the effect of group on safe food- 
handling behaviours mediated by self-efficacy and knowledge. 

Table 1 
Demographics of sample.    

Experimental group 
N (%) 

Control Group 
N (%) 

121 (100) 100 (100) 

Gender Males 24 (19.8) 20 (20) 
Females 97 (80.2) 78 (78) 
Other 0 (0) 2 (2) 

Ethnicity Caucasian- Australian 65 (53.7) 56 (56) 
Asian 33 (27.3) 31 (31) 
European 7 (5.8) 3 (3) 
Aboriginal or Torres 
Strait Islander 

0 (0) 2 (2) 

Other 16 (13.2) 8 (8) 
Living 

Situation 
Alone 6 (5) 5 (5) 
With parents and/or 
family 

82 (67.8) 73 (73) 

Shared house 13 (10.7) 14 (14) 
With partner 15 (12.4) 7 (7) 
Other 5 (4.1) 1 (1) 

Highest 
Education 

High School Certificate 53 (43.8) 42 (42) 
Diploma 2 (1.7) 6 (6) 
Some University but no 
degree 

51 (42.1) 39 (39) 

Undergraduate Degree 10 (8.3) 12 (12) 
Post Graduate Degree 2 (1.7) 0 (0) 
Other 3 (2.5) 1 (1)  
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cooking behaviour, and seventeen regarding a separating behaviour. 
Four participants noted a goal that was too broad and did not include 
any specific sub-behaviour; five created a goal that combined the chill 
and separate behaviour; and four participants created a goal that com-
bined different sub-behaviours. In the control group, only one partici-
pant formulated a goal regarding safe food-handling behaviour. The 
other participants formulated a goal regarding a neutral task during the 
day. In the experimental group, only one person did not sign to commit 
to fulfil the goal, compared to three participants in the control group. 
However, none of the participants were outliers, therefore we did not 
exclude them from the sample. 

3.2. Effect of task on self-efficacy, knowledge, and safe food-handling 
behaviour 

The repeated-measures ANOVA showed an increase in safe food- 
handling behaviour over time (F (1,215) = 64.53, p < .001, ηp

2 =

0.231) and an interaction effect between group and time (F (1,215) =
7.54, p = .007, ηp

2 = 0.034). The pairwise comparisons showed that the 
experimental group (t (117) = 7.98, p < .001, d = 0.67) had a greater 
increase in safe food-handling compared to the control group (t (98) =
3.58, p < .001, d = 0.36). The second repeated-measures ANOVA 
showed that there was an increase in self-efficacy over time in both 
groups (F (1,215) = 41.04, p < .001, ηp

2 = 0.160) and the interaction 
effect between group and time was significant (F (1,215) = 6.92, p =
.009, ηp

2 = 0.031). Pairwise comparisons showed an enhanced effect in 
the experimental group (t (117) = 6.69, p < .001, d = 0.55), compared to 
the control group (t (98) = 2.56, p = .011, d = 0.24). The third repeated- 
measures ANOVA showed no significant effect over time for knowledge 
(F (1,250) = 2.629, p = .106, ηp

2 0.010), however, an interaction effect 
was found between knowledge and group (F (1,250) = 5.219, p = .023, 
ηp

2 = 0.020). Pairwise comparisons showed an increase of knowledge 
over time in the experimental group (t (132) = 2.84, p = .005, d = 0.35), 
but not in the control group (t (118) = 0.44, p = .649, d = 0.05). The 
results are shown in Fig. 2. 

3.3. Mediation analysis of safe food-handling 

The correlations between knowledge, self-efficacy, and safe food- 
handling behaviours per group are shown in Table 2. Knowledge only 
correlated with the sub-behaviour separate in the experimental group 
and only with behaviour and sub-behaviours chill and separate in the 
control group. Given knowledge did not correlate with the other vari-
ables, we decided to omit knowledge in the mediation analysis as a 
mediator. 

The simple mediation analysis tested the significance of the direct 
and indirect effect of the variable ‘group’ on safe food-handling 
behaviour through self-efficacy. Unstandardised regression co-
efficients, standard errors, significant testing, confidence intervals, and 
effect sizes are shown in Table 3. 

The mediation analysis showed no significant c-pathway, indicating 

that there was no direct effect of group on safe food-handling. Second, 
the mediation analysis showed no significant a-path, indicating no direct 
effect of group on self-efficacy. Third, the mediation analysis showed a 
significant b-path, indicating an effect of self-efficacy on safe food- 
handling while controlling for group. Lastly, the indirect effect of 
group on safe food-handling behaviour through self-efficacy was not 
significant. Overall, the conditions of a mediation were not met, indi-
cating that self-efficacy did not mediate the enhanced effect of safe food- 
handling behaviour in the experimental group as hypothesised. 

The same analyses were repeated for the four sub-behaviours (clean, 
chill, cook, and separate) as outcomes. In all four models no direct effect 
of group on safe food-handling was found. Next, there was also no direct 
effect of group on self-efficacy for all sub-behaviours. However, we 
found, in all four models, a significant direct effect of self-efficacy on the 
safe food-handling sub-behaviours. Last, the indirect effects of group on 
safe food-handling via self-efficacy were not significant. These results 
indicate no existence of a mediation effect and, hence, are not in line 
with our hypotheses. 

4. Discussion 

The current study used behaviour change techniques to increase self- 
efficacy and improve safe food-handling behaviour in young adults. 
Improvements in self-efficacy, even if these techniques did not target the 
specific behaviour, lead to significant improvements in behaviour. 
Although unexpected, this is promising, as previously, some in-
terventions aimed at increasing safe food-handling behaviours have 
been unsuccessful (Mullan & Wong, 2010). 

Our first hypothesis was that all participants would experience an 
increase in knowledge as a result of watching the videos from the ‘Play it 
Food Safe’ Campaign. However, knowledge only increased among par-
ticipants in the experimental group, which is in contrast to previous 
research (Abbot et al., 2012; Dharod et al., 2004; Mullan & Wong, 
2010). A possible additional explanation of why knowledge only 
increased in the experimental group, and not in the control group, is that 
the experimental group paid more attention to the food recommenda-
tions through the intervention. The experimental group did read an 
action plan about the safe food-handling recommendations. They also 
listened to and read information about safe food-handling behaviour 
instead of only listening to it, which may have made the behaviour more 
salient and easy to remember. This needs to be explored further. 

The second hypothesis was that the experimental group would in-
crease their self-efficacy in performing safe food-handling behaviours. 
However, self-efficacy increased in both groups over time with 
enhanced self-efficacy in the experimental group. This suggests the 
intervention did not specifically improve self-efficacy regarding safe 
food-handling behaviour, but self-efficacy in general (Bandura, 1980, 
1996; Luszczynska et al., 2005; Schunk & Pajares, 2009). Luszczynska 
et al. (2005) investigated the concept of general self-efficacy across 
different domains such as intentions, self-regulation, health behaviour, 
well-being, and coping strategies across different countries. They found 

Fig. 2. Change in mean knowledge, self-efficacy and behaviour over time.  
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that self-efficacy was not associated with one specific health behaviour, 
but it was associated with a variety of health behaviours. Thus, the 
creation of an action plan, the setting of a goal, and making a commit-
ment, appears to have increased general self-efficacy. The implications 
of this for future interventions are important but need to be replicated. 

Both groups demonstrated an increase in safe food-handling behav-
iour with an enhanced effect in the experimental group. However, the 
increase in safe food-handling was not through increased self-efficacy. 
As expected, we found a direct effect between self-efficacy on safe 
food-handling behaviour. This means that people who feel more confi-
dent about performing safe food-handling behaviour, are more likely to 
actually perform this behaviour. This finding adds to the current body of 
research that shows that self-efficacy is an important determinant of safe 
food-handling behaviours (Young et al., 2017, 2018). This highlights the 
need for investigations like this on how self-efficacy can be best 
improved in behaviour change interventions. More research is needed to 
determine the mechanisms of change and what role behaviour change 
techniques play in behaviour change interventions. 

4.1. Limitations and strengths 

A limitation of this study is the short follow-up period. Future 
research could include a longer follow-up period to investigate the 
maintenance effect. A second limitation is the use of self-reporting 
questionnaires. However previous research has found a relation be-
tween self-reported answers and observed safe food-handling behav-
iours (Milton & Mullan, 2010; Mullan, 2010). Another limitation of the 
study is the uneven distribution of sample sizes that set a goal over the 
sub-behaviours. Ideally, we would measure the effect on a specific 
sub-behaviour in those that set a goal to change that specific 
sub-behaviour. However, larger sample sizes are needed for this specific 
analysis. 

There are several strengths to this study. Firstly, the intervention is 
based on theories of behaviour change. This is recommended (Young 
et al., 2018) because interventions based on behaviour change theories 
allow us to understand how certain determinants predict other de-
terminants and behaviour (Michie et al., 2008). Secondly, the inter-
vention can be tested and evaluated (Michie & Johnston, 2012; Michie 
et al., 2008). Overall, there is a lack of studies based on behaviour 
change theories in safe food-handling. The use of theories increases the 
comparability of results across studies (Young et al., 2018). Another 
strength of the study is the use of specific and well-defined behaviour 
change techniques. Interventions are often complex and involve multi-
ple components, which are often poorly described. This makes it hard to 
replicate them (Michie et al., 2013). 

5. Conclusion 

To conclude, creating an action plan, setting a SMART goal and 
making a commitment to achieve the goal increased safe food-handling 
behaviour. This is promising as previously it has shown to be difficult to 
change safe food-handling behaviours. We found that by increasing self- 
efficacy, we were able to increase safe food-handling; the more confi-
dent people are about their ability to perform safe food-handling 
behaviour, the safer people handle their food. Self-efficacy was 
increased in both groups, indicating that even a non-specific behaviour 
change technique task can enhance self-efficacy. This research is 

Table 2 
Correlations between time two variables for the control group and the experimental group.   

1 2 3 4 5 6 7 

C E C E C E C E C E C E C E 

1 ) Knowledge 1.00 .135 .146 .159 .301** .155 .152 .060 .280** .060 .149 .238* .435** 
2 ) Self-efficacy   1.00 .818** .824** 737** .541** .600** .576** .661** .712** .555** .358** 
3 ) Behaviour     1.00 .784** .681** .529** .657** .890** .898** .619** .576** 
4 ) Behaviour ‘clean’       1.00 .385* .433** .548** .578** .448** .456** 
5 ) Behaviour ‘chill’         1.00 .530** .542** .236* .339** 
6 ) Behaviour ‘cook’           1.00 .261** .227* 
7 ) Behaviour ‘separate’             1.00 

Note: C = Control group, E = Experimental Group, *p < .05, **p < .01. 

Table 3 
Statistical values of the direct and indirect effect of all mediation analyses (N =
221).  

Outcome Variable Pathway В(SE) p[CI] η2 

Food safety behaviour 
overall 

a 1.84 
(1.35) 

.176 [-.83–4.51] 0.092 

b 0.74 
(0.03) 

<.00 
[0.67–0.81] 

c 0.47 
(0.70) 

.504 
[-0.91–1.86] 

d 1.36 
(1.00) 

[-0.63–3.26] 

Outcome Variable Pathway В(SE) p[CI] η2 

Clean food safety 
behaviour 

a 1.84 
(1.35) 

.176 
[-0.83–4.51] 

0.092 

b 0.15 
(0.01) 

<.001 
[0.13–0.18] 

c 0.18 
(0.26) 

.48 [0-.33–0.69] 

d 0.28 
(0.09) 

[-0.05–0.32] 

Outcome Variable Pathway В(SE) p[CI] η2 

Chill food safety 
behaviour 

a 1.84 
(1.35) 

.176 [-.83–4.51] 0.092 

b 0.13 
(0.01) 

<.001 
[0.10–0.16] 

c − 0.26 
(0.26) 

.317 
[-0.76–0.25] 

d 0.25 
(0.18) 

[-0.10–0.59] 

Outcome Variable Pathway В(SE) p[CI] η2 

Cook food safety 
behaviour 

a 2.30 
(1.26) 

.069 [-.18–4.79] 0.124 

b 0.20 
(0.01) 

<.001 
[0.17–0.23] 

c 0.21 
(0.27) 

.44 [-0.33–.075] 

d 0.47 
(0.26) 

[-0.03–0.99] 

Outcome Variable Pathway В (SE) p [CI] η2 

Separate food safety 
behaviour 

a 2.30 
(1.26) 

.069 
[-0.18–4.79] 

0.124 

b 0.13 
(0.02) 

<.001 
[0.09–0.16] 

c 0.15 
(0.31) 

.636 
[-0.47–0.77] 

d 0.11 
(0.06) 

[-0.01–0.24] 

Note: a=direct effect of X on M, b=direct effect of M on Y, c=direct effect of X on 
Y, d=indirect effect of X on Y through M. X=Group, M=Self-efficacy, 
Y=outcome variables: safe food-handling behaviour overall, clean safe food- 
handling behaviour, chill safe food-handling behaviour, cook safe food- 
handling behaviour, and separate safe food-handling behaviour. 
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important as it can determine what components of safe food-handling 
interventions are effective in changing behaviour and how this can be 
achieved. 
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Appendix A. Overview of safe food-handling recommendations  

Key 
element 

Explanation 

Clean  - Clean your hands according to the 20/20 rule, which states that you have to wash your hands for 20 s with warm soapy water and additionally dry for 20 s with a 
clean towel.  

- Wash utensils and cutting boards with soap and warm water and dry them properly in between handling different foods. 
Chill  - Products should be stored at a cold temperature, as germs grow faster when stored too warm.  

- Prepared food should be refrigerated within 2 h after preparation and below 5 ◦C 
Cook  - Poultry and meats should be prepared until 75 ◦C controlled with a meat thermometer.  

- While using frozen products to cook, make sure they are thoroughly thawed in the fridge before cooking.  
- All meals should be served steaming hot. 

Separate  - Separate raw from cooked foods while preparing and storing them to avoid cross-contamination.  
- Store poultry and chicken in the bottom of the fridge in closed containers, so the juice cannot leak on other foods.  
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