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Foodborne diseases still occur globally, and alongside food safety systems, food safety culture has been estab
lished as a factor in ensuring food safety. This study describes the development of a mixed-methods approach to
collecting quantitative and qualitative data and interpreting the triangulated data to assess the prevailing food
safety culture. The mixed-methods approach was designed based on the literature and was tested in a food
service establishment at an army headquarters in Brazil. Both managers (3) and food handlers (39) participated.
The quantitative (questionnaires and checklists) and qualitative (participant observations) data were triangu
lated using a scoring system on an interpretation grid. The scoring system typified the prevailing food safety
culture (FS-culture) and its elements as reactive (score 1), reactive to active (score 1–2), active (score 2), active to
proactive (score 2–3), or proactive (score 3) FS-culture. The overall prevailing FS-culture in the case study,
scored 1–2. This FS-culture score was mainly attributed to the score 1 for the elements of leadership, risk
perception, and management systems, styles and processes, and the score 1–2 for communication, knowledge,
and work environment. The mixed-methods approach revealed an overestimation of FS-culture elements in the
quantitative analysis and underestimation in the qualitative analysis. This discrepancy in results emphasises the
usefulness of the concurrent analysis and highlights the need to employ triangulation to enable a comprehensive
assessment of the prevailing FS-culture. The assessment provides concrete input for the development of educa
tional actions aiming for changes in the prevailing FS-culture.

1. Introduction
According to the World Health Organization (2015) food safety is
sues still occur in the 21st century, despite the development and
implementation of various scientific tools such as risk analysis, micro
biological predictive models, and public and private standards to design
�lez et al.,
and improve food safety management systems (FSMS) (Gonza
2019; Jacxsens et al., 2011; Luning, Bango, Kussaga, Rovira, & Marcelis,
2008; Luning et al., 2009; Racicot et al., 2019). Recently, food safety
culture (FS-culture) has been acknowledged as a major factor in
ensuring food safety (Griffith, Livesey, & Clayton, 2010a; Yiannas,
2009). Powell, Jacob, and Chapman (2011) described multiple examples

of organisational FS-culture failures in relation to outbreaks of food
borne disease, and they underpinned the importance of enhancing
FS-culture. Moreover, Jespersen and Huffman (2014) found that a tragic
foodborne outbreak, in which Maple Leaf Food was involved, had its
root cause in an existing negative FS-culture. These cases led researchers
to explore the concept of FS-culture (Griffith, Livesey, & Clayton, 2010b;
Nyarugwe, Linnemann, Hofstede, Fogliano, & Luning, 2016) and
develop tools to assess it (Abidin, Arendt, & Strohbehn, 2013; De Boeck,
Jacxsens, Bollaerts, & Vlerick, 2015; Jespersen, Maclaurin, & Vlerick,
2017; Nyarugwe, Linnemann, Nyanga, Fogliano, & Luning, 2018). Over
the last few years, several studies have measured the prevailing
FS-culture in different types of food businesses, including dairy
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companies (Nyarugwe et al., 2018) and meat enterprises (De Boeck,
Jacxsens, Bollaerts, Uyttendaele, & Vlerick, 2016). Likewise, studies
have investigated FS-culture in food service establishments like catering
(Nouaimeh, Pazhanthotta, Taylor, & Bulatovic-Schumer, 2018) and
small restaurants (Sarter & Sarter, 2012), and the importance of
FS-culture has been recognised in the food service sector as well
(Manning, 2018).
Previous research has characterized the prevailing FS-culture in
different ways. Griffith et al. (2010b), for example, distinguished
FS-culture in terms of direction and strength - as positive/negative and
strong/weak - for six elements (i.e. risk perception, communication,
commitment, environment, leadership and management systems, and
styles and process). Another study developed a model describing five
maturity stages ranging from doubt to internalisation to characterise
FS-culture across five dimensions: values and mission, people systems,
adaptability, consistency and risk awareness (Jespersen & Wallace,
2017). This was recently updated with four building blocks: organisa
tional effectiveness, organisational culture norms, learned and shared
assumptions of working groups, and individual intent and behaviours
(Jespersen et al., 2019). Nyarugwe et al. (2018) introduced the concept
of classifying FS-culture as reactive, active, and proactive, based on
Parker, Lawrie, and Hudson (2006). This FS-classification consider the
support and regard towards the importance of food safety and safe
practices.
The assessment of FS-culture is challenging, as it encompasses shared
attitudes, values, and beliefs regarding the food safety behaviours that
are routinely demonstrated in food handling organisations (Griffith
et al., 2010a), which cannot be easily measured. As described by Schein
(2004), culture is a complex phenomenon, since it is revealed at
different levels: as artefacts, espoused beliefs and values, and underlying
assumptions. The assessment of this complex phenomenon requires
different approaches to measure it at these different levels. Therefore, as
emphasised by various researchers (De Boeck, Jacxsens, Vanoverberghe,
& Vlerick, 2019; Jespersen & Wallace, 2017; Nyarugwe et al., 2016),
investigating FS-culture requires the development of triangulation ap
proaches for data collection, which can enhance research validity by
improving the accuracy of the results (Hussein, 2009; Jespersen &
Wallace, 2017; Nyarugwe et al., 2016).
The use of triangulation can offer benefits in data analysis but also
requires systematic interpretation (Carugi, 2016; Jespersen & Wallace,
2017). Several researchers have created schemes, grids, and maturity
models to interpret results obtained via multiple methods (Jespersen,
Griffiths, Maclaurin, Chapman, & Wallace, 2016; Jespersen & Wallace,
2017; Nyarugwe et al., 2018; Taylor & Rostron, 2018). However, there is
little information on how to interpret the results of mixed methods. It is
essential to consider that different results from multiple methods can
give more comprehensive insights into a situation, which cannot be
assessed by a single method. Another important consideration is that
FS-culture needs to be interpreted case-by-case to obtain valid conclu
sions (De Boeck et al., 2019).
The results of triangulation could allow the assessment of FS-culture
in a more systematic and detailed way, supporting the design of effective
interventions to change FS-culture. Considering that traditional training
does not always lead to changes in behaviour (Ehiri, Morris, & McEwen,
1997; Zanin, Da Cunha, De Rosso, Capriles, & Stedefeldt, 2017), in
terventions should consider the food handlers’ knowledge levels as well
the contexts wherein they operate and effective strategies to change
behaviour. However, how training interventions can affect behaviour as
part of the prevailing FS-culture has been scarcely studied.
The overall aim of this research was to investigate the influence of
educational actions toward food safety targeting food handlers for
transition in FS-culture in a longitudinal study. This paper (part 1) de
scribes the development of a mixed-methods approach to assess the
prevailing FS-culture over time. A separate paper (Zanin, Stedefeldt,
Silva, Da Cunha, & Luning, 2020 submitted, part 2) will present the
detailed data of the longitudinal study itself and the implemented

educational actions. This paper addresses the following aspects 1) Which
elements can be used for a mixed-methods approach to assess prevailing
FS-culture? 2) What is the usefulness of using quantitative and quali
tative methods? 3) How should we assess prevailing FS-culture based on
triangulated data?
2. Materials and methods
2.1. Design of mixed-methods approach
2.1.1. Steps in the design
The research followed a stepwise procedure to design a mixedmethods approach to collect and interpret triangulated data on FSculture. The first step was to define and describe the FS-culture ele
ments based on the literature. The second step was the selection of
methods to assess the elements as defined in step one. Methods were
selected from the literature based on relevance and validity. Moreover,
two experts from Brazil reviewed the selected tools based on relevance
(is the method addressing the FS-culture elements), clarity (are questions
easy for respondents to understand), and specificity (check that questions
are not repetitive). The third step was to define a useful way to assess and
differentiate the prevailing FS-culture, also based on a literature search.
The last step included the use of the mixed-methods approach in a case
study. This step aimed to verify if the selected elements, methods, and
characterisation of FS-culture were useful to develop an interpretation
grid to assess the overall prevailing FS-culture.
The literature search in steps 1–3 was done using the online data
bases ScienceDirect, Scopus, and Thomson Reuters Web of Science. The
keywords were FS-culture, organisational culture, safety culture, and food
safety climate. Titles and abstracts were assessed based on whether the
research was: 1) published in a peer-reviewed journal, 2) related to FSculture and its elements, and 3) published in English before or during
2017 (step 1–2) or 2018 (step 3). The 40 selected articles were analysed
systematically and in detail.
2.1.2. Case study
The case study was performed in a food service establishment of the
Brazilian army headquarters. Food handlers (39) and managers (3) of
the food service were invited to participate, and all of them joined. All
participants were men and the mean age of the food handlers and
managers was 21.5 (DP ¼ 4.4), and 31.6 (DP ¼ 12), respectively. The
highest level of education for most food handlers (61%) was high school,
and 80% of the managers had a bachelor’s degree or attended college.
Overall, 58% of food handlers took part in food safety training. The food
handlers had distinct functions within food service such as pre-preparing
of meat and vegetables, cooking the dishes, sanitising the work envi
ronment, managing the food stock, managing the food handlers, etc.
This study was approved by the Ethics Committee in Research of the
Federal University of S~
ao Paulo (No. 2.040.338); all the participants
agreed to contribute to the study and signed informed consent forms.
2.2. Quantitative approach
2.2.1. Quantitative methods
For each FS-culture element defined in step 1, a quantitative method
was selected from the literature (step 2) (Table 1). From these methods,
two questionnaires were constructed — one for managers (32 items) and
one for food handlers (52 items) (supplementary material A) — and two
preexisting checklists were used.
The checklist to assess the work environment was based on Brazilian
law for food service (Health Ministry of Brazil, 2004). It consisted of the
following main items: infrastructure, building and installation, floor,
wall, ceiling, door, windows, drains and grates, grease and drain box,
lighting, electrical installations, ventilation, sanitary facilities and
changing rooms, hand basins, equipment, utensils, and furniture. The
items were assessed as compliance, non-compliance, or not applicable.
2
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Table 1
Selected quantitative methods to assess FS-culture elements
Element (Reference of FS-culture
element)

Participant

Items

Aim

Scale

Reference

1. Leadership (Griffith et al., 2010a;
Yiannas, 2009)
2. Communication (Yiannas, 2009;
Griffith et al., 2010a; Abidin, 2013)

Food handlers

3

Five-point Likert scale

Abidin (2013)

Food handlers

4

Five-point Likert scale

Abidin (2013)

3. Knowledge (Yiannas, 2009)

Food handlers &
managers

10

Managers’ involvement in food safety and
ensuring best practices.
Food safety communication received by
food handlers and how comfortable they
feel to talk about inadequate food safety.
Knowledge about temperature control,
cross-contamination, personal and food
hygiene.

Da Cunha, Stedefeldt, & De
Rosso (2014b)
Baş, Şafak Ersun, and
Kivanç (2006)

4. Commitment (
Griffith et al., 2010a;
Abidin, 2013)

Affective
Normative
Continuance
To food
safety
5. Risk perception (Griffith et al., 2010a;
Yiannas, 2009)

Food handlers &
managers

Job satisfaction and food handlers’
attitudes.

Food handlers

5
4
3
4

Answer: ’yes’ , ’no’ and ’do
not know’
The score ranged between
0 and 10
<50%: insufficient knowledge
51–75%: medium knowledge
76–100%: sufficient
knowledge
Five-point Likert scale

Food handlers
Managers

4
3

Risks related to foodborne diseases,
lethality and optimistic bias.

Structured scale ranging from
3 (extremely low) to 3
(extremely high)

6. Work pressure and normative beliefs (
Abidin, 2013)

Food handlers

6

Five-point Likert scale

7. Work environment (Griffith et al.,
2010a; Abidin, 2013)

Food handlers

3

Environment
(Checklist)

57

Influence of workload on their practices
and the influence of their managers, other
food handlers, and sanitary authorities.
Perceptions of the supportiveness of the
existing structure, equipment, and
utensils to do their practices.
Infrastructure, equipment and utensils.

De Andrade, Rodrigues,
Antongiovanni, and Da
Cunha (2019)
Raats, Sparks, Geekie, and
Shepherd (1999)
Da Cunha, Braga, Passos,
Stedefeldt, and De Rosso
(2015)
Abidin (2013)
Clayton and Griffith
(2008)
Abidin (2013)

Food handlers

6

Managers
Environment
(Checklist)

7
50

8. Management systems, styles and
process (Yiannas, 2009; Griffith et al.,
2010a; Abidin, 2013)

Perceptions about the styles of
management.
Planning, organisation, control, and
compliance with sanitary law and prerequisite program.

The compliance percentage was calculated excluding the non-applicable
items (see percentage classification in Table 1) as described by Saccol,
Hecktheuer, Richards, and Stangarlin (2006).
A validated checklist was used to determine the degree of sanitary
risk, that encompasses the social, economic, and political environment
in which risk can occur (Stedefeldt et al., 2017). The checklist comprised
the following thematic points: 1) water supply, 2) structure, 3) saniti
zation, 4) integrated control of vectors and urban pests, 5) food han
dlers, 6) raw materials, ingredients, and packaging, 7) food preparation,
8) storage, transportation, and display of prepared food, and 9) re
sponsibility, documentation, and records. The checklist score had five
risk levels (see Table 1), in which a higher score represented a higher
risk of foodborne diseases. The scoring system was based on factor
analysis considering the main factors that can cause outbreaks (time and
temperature aspects; contamination by food handlers, equipment, and
utensils; contaminated water and raw material; and indirect contami
nation), as previously described (Da Cunha et al., 2014).

Five-point Likert scale

Meyer, Allen, and Smith
(1993)
Abidin (2013)

<50%: poor
51–75%: sufficient (need
improvement)
>76%: adequate to perform
safe practices
Five-point Likert scale

Saccol et al. (2006)

1) score 0.0 – very low risk
2) score 0.1–13.2 – low risk
3) score 13.3–502.6 average
risk
4) score 502.7–1152.2 – high
risk
5) score 1152.3–2565.95 –
very high risk

Da Cunha et al. (2014)

Abidin (2013)

2.3. Microbiological analysis
According to product risk, one sample of meat and one sample of raw
salad were collected as final, ready-to-eat products. Coliforms at 45 � C/
g, Bacillus cereus/g, sulphite reductase from Clostridium at 46 � C/g,
Salmonella spp./25g, and coagulase-positive staphylococci/g were
determined for meat ready-to-eat. Coliforms at 45 � C/g and Salmonella
spp./25g were determined for the raw salad. The methods used to
sample, collect, stored, transport, analysis, and result interpretation
followed Brazilian law (Health Ministry of Brazil, 2019) and the Com
pendium of methods for the microbiological examination of foods (Downes &
Ito, 2011). The microbiological analysis procedures are described in
detail in Supplementary material B.
2.3.1. Verification of internal consistency in the questionnaire
The food handlers’ questionnaire assessed leadership, communica
tion, commitment, work pressure and normative beliefs, work envi
ronment, and management systems, on a five-point Likert scale. Internal
consistency was assessed according to the method of Cronbach (1951).
The manager’s questionnaire was not analysed for internal consistency
3
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because the sample size was too small for this analysis.

confidential following the ethics agreement.

2.3.2. Analysis of quantitative data
Descriptive analysis (i.e. mean, standard deviation, and mode) for
each element were conducted (Abidin, 2013). The Likert scale results
were presented using the mean and standard deviation due to the ho
moscedasticity of the data (Willits, Theodori, & Luloff, 2016) (the mode
were presented in Supplementary material A). This choice took into
account the comparisons made in the longitudinal study presented in
Zanin et al. (2020) (submitted, part 2). Work environment adequacy was
expressed as percentages (Saccol et al., 2006). A paired Student’s t-test
was applied to identify optimistic bias (i.e. the belief of individuals that
they are less prone to experience negative events than their peers) of
food handlers and managers (Da Cunha, Stedefeldt, & De Rosso, 2014a).
Optimistic bias was identified when p � 0.05.
The score for sanitary risk was calculated by the sum of the adjusted
scores, which were established using the factor loadings determined by
Da Cunha et al. (2014). The analyses were performed using the Statis
tical Package for the Social Sciences – SPSS Statistics, version 22.0
(2013) and Microsoft Office Excel 365 ProPlus.

2.4.2. Analysis of qualitative data: a thematic content analysis
Figure 1 displays the three steps which were used to perform quali
tative data analysis, according to Bardin (2016). The first step,
pre-analysis, consisted of the acquisition and systematic reading of the
material selection (corpus) to be analysed.
In the second step, the exploration of the material, the code system
was performed and the corpus was split into the analysis units, which
were selected in context units. After that, cores of meaning were built
and grouped into subcategories to support the categories that emerged
from the corpus. This inductive way created categories, which started
with a detailed analysis and generated concepts and ideas as themes
emerged (Kaefer, Roper, & Sinha, 2015). Still, in the second step, the
software MaxQDA (version 2018.2) was used to review the code system
(context units, cores of meaning, subcategories, and categories), aiming
for a transparent process. The software was also used to make the data
more visual, in order to support the interpretation by using maps.
The third step, inference and interpretation, used the themes, syn
thesised into categories in the maps to give insights to the researchers
about the prevailing FS-culture and to avoid interpretation bias.
The second and third steps of qualitative analyses were validated by
an expert in thematic content analysis, who verified all the code systems
created. This action minimised the bias of the action research, ensuring
the inference of data. Thus, this research included two reliability as
sessments: 1) the use of the software to confirm the previous code sys
tems and 2) confirmation analysis by an expert.

2.4. Assessment of FS-culture by the qualitative approach
Alongside the use of quantitative methods, qualitative methods were
used as their additional data (allowing triangulation) could provide
broader comprehension of cultural strength (Jespersen & Wallace, 2017;
Nyarugwe et al., 2018). The qualitative data were analysed inductively,
which means that codification was not organised around the selected
FS-culture elements but emerged from the material (Fig. 1).

2.5. Interpretation of triangulated data

2.4.1. Participant observation
Participant observation was used as a method to construct the
qualitative results regarding the daily routines in food safety. All par
ticipants were observed for four months (once every 15 days) during
their routines. Although data collected through participant observation
were obtained from informal conversations in the field, as described by
Qu and Dumay (2011), the observations were guided by points based on
the FS-culture elements (details in Supplementary material C). All ob
servations resulted in field notes, which were used as the corpus for the
qualitative analysis. The researcher also took photos of situations, which
supported the notes. The photos were authorised but were kept

While developing tools to assess FS-culture, it is necessary to
consider whether the information given by the results can express the
real status of a heterogeneous organisation and whether these tools can
be applied in a longitudinal way (Jespersen & Wallace, 2017). To
address these points, after the quantitative and qualitative analysis, the
data were triangulated, and an interpretation grid was built to support
the interpretation of the FS-culture (supplementary material D). During
the interpretation phase, each element was first scored for each quan
titative and each qualitative result. The scores were assigned based on
descriptions typifying a reactive FS-culture (score 1), active FS-culture
(score 2), and proactive FS-culture (score 3) based on (Nyarugwe

Fig. 1. Construction of qualitative data process and the steps of thematic content analysis
Note: *Results are presented in Zanin et al. (2020) (submitted, part 2).
t ¼ time; FS-culture ¼ food safety culture.
4
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et al., 2018).
A score was given for each element based on mean values, calculated
based on the sum of scores for all characteristics, and in the division by
the total number of assessed items belonging to that element. A mean
value of score between 1 and 1.2 derived an assigned element score of 1;
a mean value of score between 1.3 and 1.7 derived an assigned element
score 1–2; a mean value of score between 1.8 and 2.2 derived an
assigned element score 2; a mean value of score between 2.3 and 2.7
derived an assigned element score 2–3; and a mean value of score be
tween 2.8 and 3.0 derived an assigned element score 3, based on Sam
pers et al. (2010).
The total sum of elements, using the assigned scores, ranged between
8 and to 24, as the minimum score is 1 and the maximum score is 3 for
each of eight elements. A reactive FS-culture (score 1) was assigned
when the total sum ranged between 8.0 and 9.9. A transition from
reactive to active FS-culture (score 1–2) was assigned when the total
sum ranged between 10.0 and 14.9. An active FS-culture (score 2) was
assigned when the total sum ranged between 15.0 and 17.0. A transition
from active to proactive FS-culture (score 2–3) was assigned when the
total sum ranged between 17.1 and 22.0. A proactive FS-culture (score
3) was assigned when the sum ranged between 22.1 and 24.0.
The data were analysed using Microsoft Office Excel 365 ProPlus and
displayed into a web diagram (Fig. 4), which can illustrate the transition
of the FS-culture and also the differences between the methods (Griffith,
2014).

as ’’a psychological state that characterises the employee’s relationship
with the organisation’ (Meyer et al., 1993, p. 539). Risk perception
comprehends ’the subjective assessment of the probability of a specified
type of accident happening and how concerned people are with the
€berg, 2000). Work pressure refers to the ’pressure
consequences’ (Sjo
associated with food preparation that affects safe food handling prac
tices’ (Abidin, 2013); normative beliefs are related to subjective norms
underpinning them (Clayton & Griffith, 2008). Work environment em
bodies the ’facility design, equipment selection, and work tools that
influence a person’s behaviours and actions’ (Yiannas, 2009). Finally,
management systems, styles, and process is an element that includes ’all
the documented procedures, practices, and operating procedures which
influence food safety’ (Griffith et al., 2010a).
In step 2, three quantitative and three qualitative methods were
selected to assess the FS-culture elements. The methods were cat
egorised into ’people’ and ’technological and organisational conditions’
(Fig. 2) based on De Boeck et al. (2019); Luning and Marcelis (2007);
Nyarugwe, Linnemann, and Luning (2020).
In step 3, the concepts of reactive, active, and proactive were chosen
to enable a differentiated assessment of the FS-culture elements (Nyar
ugwe et al., 2018). For each FS-culture element, three different situa
tions (i.e., one corresponding to each of reactive, active, and proactive)
were described based on the literature (Global Food Safety Initiative,
2018; Griffith et al., 2010a; Yiannas, 2009; Nyarugwe et al., 2018). In
this study, a reactive FS-culture is characterised by low support, little or
no regard for the importance of food safety and safe practices, and ac
tions taken based only on external triggers; attitudes, values, and beliefs
toward food safety behaviours are not developed. An active FS-culture is
characterised by incomplete regard and limited support towards food
and other safety practices; attitudes, values, and beliefs toward food
safety behaviours are developed but are not shared. A proactive
FS-culture is characterised by high regard and complete support towards
food safety and safe practices; attitudes, values, and beliefs toward food
safety behaviours are developed and shared (details are described in
supplementary material D).

3. Results and discussion
3.1. Design of mixed-methods approach for FS-culture assessment
In the first step of the design process, eight FS-culture elements
(Table 1) were selected, as defined by Yiannas (2009) and modified by
Griffith et al. (2010a) and Abidin (2013). The element leadership is
described as ’a process whereby an individual influences a group of
individuals to achieve a common goal’’ (Northouse, 2013, p. 5).
Communication encompasses ’the ability to communicate clearly and
persuasively, orally or in writing’ (Armstrong, 2014, p. 87). Knowledge
includes ’facts, information, and skills acquired through experience or
education’ (Oxford English Dictionary, 2019). Commitment is described

3.2. Case study
Step 4 included the application of the mixed-methods approach and

Fig. 2. Design of mixed-methods approach to asses FS-culture
Note: Elements 1, 2, 4, 5, 7, and 8 were based on Griffith et al. (2010a); elements 1, 2, 3, 5, and 8 were based on Yiannas (2009); elements 2, 4, 6, 7, and 8 were based
on Abidin et al. (2013). The methods were categorised based on De Boeck et al. (2019); Luning and Marcelis (2007); Nyarugwe et al. (2020).
*Details about the interview, evaluation of the process, and educational actions are presented in Zanin et al. (2020) (submitted, part 2).
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data triangulation in the case study.

underestimated the risks of foodborne diseases. Nevertheless, in our
study, most managers and food handlers judged the lethality of food
€berg (2000)
borne diseases as very high risk (mode: þ3) (Table 2). Sjo
stated that knowledge can affect risk judgment, whereas other studies
(Rossi et al., 2017; Zanin et al., 2015) have demonstrated differences in
correlations between knowledge and risk perception.
Furthermore, the managers revealed no optimistic bias [calculated as
question 1 (-1.3) x question 2 (-2.3); (p ¼ 0.42)], but since the small
number, this result should be carefully interpreted. The food handlers
revealed an optimistic bias in relation to ’the work of other food han
dlers in other food service’ [question 1 (-2.3) x question 2 (-1.6); (p ¼
0.001)], but were neutral regarding ’the other employees in the same
food service’ [question 1 (-2.3) x question 3 (-2.0); (p ¼ 0.15)]. Da
Cunha et al. (2015) and Rossi et al. (2017) also identified this optimistic
bias of food handlers. This phenomenon seems to occur when the food
handlers cannot recognise their own vulnerability to negative events but
recognise the vulnerability for others (Rossi et al., 2017).
Overall, the Likert-scale questionnaire to food handlers had an
excellent internal consistency (Table 2), with Cronbach’ alpha of 0.83
and confidence interval of 0.76–0.91 (Cronbach, 1951). Risk perception,
as well as knowledge, were assessed by different scales that have
demonstrated already excellent internal consistency in a previous study
(De Andrade et al., 2019).

3.2.1. Quantitative data from questionnaires
Table 2 displays the quantitative data for the baseline assessment in
the longitudinal study. For the food handlers, leadership [Mean ¼ 4.0,
(SD ¼ 0.9)], communication [4.0 (0.6)], commitment to food safety [4.7
(0.3)], and work pressure [4.4 (0.4)] showed means equal to or above
4.0 (Table 2). This indicates that the food handlers showed a tendency to
agree that they ’had adequate leadership actions’, ’received adequate
food safety communication’, ’felt free to talk about it’, ’have been
committed to food safety’, ’followed food safety requirements as a pri
ority’, ’did not suffer work pressure’, and perceived that ’peers, man
agers, health authorities and clients had normative beliefs’. According to
Griffith et al. (2010a), when managers are committed to food safety
standards, goals and values, it can have a positive impact on the food
handlers; in our study, the food handlers indeed seemed to be positively
impacted by their managers.
Table 2 also shows that food handlers and managers had a tendency
to agree that they were predominantly affective committed [3.6 (0.8)
and 3.8 (0.5), respectively] in comparison to normative [2.9 (1.1) and
2.9 (1.0), respectively, p < 0.001] and continuance commitment [2.8
(1.2) and 2.9 (0.9), respectively, p < 0.001]. Meyer et al. (1993) dis
cussed how an affective commitment develops when employees have a
work experience consistent with their expectations and, as a conse
quence, tend to stay at their jobs. In our study, we similarly observed
that the food handlers remained with the food service because they
wanted to, agreeing with the predominance of affective commitment.
The managers’ knowledge [5.0 (0.0)] scored 50%, which was
’insufficient’, according to Baş et al. (2006), whereas the food handlers’
knowledge [5.8 (1.9)] scored 58% (i.e. medium). Our findings are
similar to those of other studies conducted in Brazil, where knowledge
scores of food handlers ranged between 58 and 67% (Da Cunha et al.,
2014b; De Andrade et al., 2019; Rossi, Stedefeldt, Da Cunha, & De
Rosso, 2017; Zanin, Da Cunha, Stedefeldt, & Capriles, 2015). Overall,
managers’ and food handlers’ risk perception regarding different food
handling situations showed a negative tendency, that is, generally lower
risk perception (Table 2). Likewise, various studies (Da Cunha, Stede
feldt, & De Rosso, 2012; Da Cunha et al., 2014b; De Andrade et al., 2019;
Rossi et al., 2017; Zanin et al., 2015) have found that food handlers

3.2.2. Quantitative data from checklists
The extent of compliance with the work environment requirements
was 32.8% because the food service had poor infrastructure and inad
equate equipment and utensils, and was not able to perform safe prac
tices. The sanitary risk score was 1195.0, which means a ’very high’
degree of risk; this was because the establishment lacked monitoring of
time and temperature, showed poor cross-contamination control, and
demonstrated inadequate thawing of food. Other studies have argued
and/or demonstrated that these factors increase the risk of foodborne
diseases (Da Cunha et al., 2014; De Andrade et al., 2019; Luning,
Chinchilla, Jacxsens, Kirezieva, & Rovira, 2013).
3.2.3. Quantitative data from microbiological performance
The microbiological analysis on salad and meat tested negative for
Salmonella spp. and Coliforms at 45 � C. Also, to sulphite reductase from

Table 2
- Results of the assessment of FS-culture elements from questionnaires
Elements’ assessment

1.Leadershipa
2.Communicationa
3.Knowledgeb
4.Commitmenta

Affective
Normative
Continuance
Food safety
c
5.Risk perception
From own work
Other employee, other food service
Other employee, same food service
Lethality
6.Work pressure and normative beliefsa
7.Work environmenta
8.Management systems, styles and processa
Overall

Food handlers (n ¼ 39)

Managers (n ¼ 3)

Mean (SD)d

Mode

Internal consistency

α

95% CI

4.0 (0.9)
4.0 (0.6)
5.8 (1.9)
3.6 (0.8)
2.9 (1.1)
2.8 (1.2)
4.7 (0.3)
2.3 (1.0)
1.6 (1.2)
2.0 (1.0)
1.1 (2.0)
4.4 (0.4)
3.2 (1.2)
3.8 (0.5)

5
5
7
5
1
3
5

0.74
0.51
–
0.71
0.75
0.73
0.58
–
–
–
–
0.60
0.90
0.32
0.83

0.60–0.88
0.27–0.75
–
0.58–0.84
0.61–0.88
0.58–0.87
0.37–0.78
–
–
–
–
0.43–0.78
0.85–0.96
0.00–0.65
0.76–0.91

3
3,
2
þ3
5
4
4

α-Cronbach. CI: Confidence interval.

Note.
a
Five points Likert-scale.
b
Score 1 to 10.
c
Scale 3 to þ3.
d
Mean (standard deviation).
e
Different values; there is no mode.
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Mean (SD)d

Mode

–
–
5.0 (0.0)
3.8 (0.5)
2.9 (1.0)
2.9 (0.9)
–
1.3 (1.5)
2.3 (1.1)
–
1.3 (2.9)
–
–
4.3 (0.2)

–
–
5
4
3
3
–
e

3
–
þ3
–
–
5
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watching while there was much work to do, and comparatively little
time’ (field note 6).

Clostridium at 46 � C and coagulase-positive Staphylococci/g the meat’s
sample tested negative. However, the count of Bacillus cereus (1.6 � 103
CFU/g) was inadequate in the sample of meat. Bacillus cereus is a group
of microorganisms distributed in the environment and common in raw
products due to spore-forming capabilities (El-Arabi & Griffiths, 2013).
Nevertheless, the presence of this microorganism in cooked meat can
be an indication of inadequate postprocessing practices or improper
cleaning (Osimani, Aquilanti, & Clementi, 2018). The assessment of
microbiological safety can provide an indication of overall FSMS per
formance (Luning et al., 2011) and can confirm findings of an FS-culture
assessment (De Boeck et al., 2016; Nyarugwe et al., 2018). However, it is
a snapshot evaluation, which can under or overestimate the real food
safety performance over time (Jacxsens et al., 2009).

’Low-hierarchy food handlers make the wrong decisions such as
improper use of sanitising products and improper storage because
they do not seem to know how to do it correctly and do not question
it’ (field note 7).
Apparently, their military rank did not allow food handlers to feel
confident enough to communicate about inadequate actions or to give
their opinions to managers with a higher military rank. Likewise, other
studies have described how the military structures impede the lower
ranks from criticising persons in higher ranks (Baarle, Bosch, Widders
hoven, Verweij, & Molewijk, 2015).
The third category included ’Sanitation circumstances and practices’
(Fig. 3), which addressed the observation of inadequate cleaning pro
cedures, low frequency of environment cleaning, improper handling of
cleaning products, and inadequate hygienic conditions, as underpinned
in the field notes:

3.2.4. Qualitative data from participant observations
Figure 3 shows the hierarchy of the code system created in the
qualitative analysis. From the inductive analysis, seven subcategories
and four categories emerged from the field notes.
The first category ’Management system and preventive measures’
contained two subcategories: ’lack of organisation and technical infra
structure’ and ’failures in preventive measures’. The first one encom
passed observation and identification of inappropriate facilities and
inadequately used equipment as demonstrated by the field note.

’The kitchen was dirty, the floors, walls, and surfaces revealed visible
grime. It was clear that the cleaning only happened "in the place
where the feet passed", the corners had black crusts of dirt’ (field
note 8).

’The water tank covers (not exclusive to the kitchen) were oxidised,
without proper closure; in the windows, there were no protective
screens’ (field note 1).

’“The food handler who was cleaning the floor did not know the
amount of chlorine to be diluted in water. There were no sanitation
documents or standard to follow’ (field note 9).

The second subcategory involved observations which represent the
risk of cross-contamination, such as lack of temperature control and
failures in the records documents as illustrated by the field notes:

The lack of cleaning agents, which was also due to the bureaucratic
procedures to purchase these agents, apparently hampered adequate
cleaning and appropriate use of cleaning agents. Also in other food
service establishments in Brazil, inadequate use of cleaning agents has
been observed (Rebouças et al., 2017), even though sanitation practices
have been established in the Brazilian food safety law (Defense Ministry
of Brazil, 2015; Health Ministry of Brazil, 2004).
The last category ’Collective improvement actions’ (Fig. 3) encom
passed two subcategories, namely, ’improvements in behaviours for
food safety’ and ’actions to improve facilities and organisation’. The first
one refers to the strategies that they used to achieve best practices, as
illustrated in the field note:

’In the refrigerating chamber prepared dishes were unprotected
along non-sanitized food, allowing cross-contamination’ (field note
2).
’The meat was thawed at room temperature’ (field note 3).
’Managers reported that they looked at the temperature and expi
ration date and noted it in a spreadsheet on the computer, but the
spreadsheet was not found, and this action could not be observed’
(field note 4).

’New uniforms were purchased with coloured markings to have a
uniform for each day and to guarantee its washing’ (field note 10)

Da Cunha et al. (2014) reported similar failures in other food service
and assigned them as major causes for foodborne diseases.
The second category ’Behaviours toward food safety’ (Fig. 3) con
sisted of two subcategories, i.e. ’inadequate behaviours for food safety’
and ’negative aspects of military hierarchy’. The field note below
illustrated some reactive behaviours observed, underpinning the first
subcategory:

The other subcategory included aspects related to attempts to
improve the sanitation, facilities, and organisation:
’Managers are planning to improve the bakery area and the floor of
the garbage dump, that is inadequate’ (field note 11).
According to Arendt et al. (2014), the involvement of both managers
and food handlers in improvement actions can create commitment to
wards change. In our study, it was possible to observe this involvement
in some situations aimed at changes in the work environment and in the
food safety practices, through improvements in behaviours.

’The managers did not wear hair caps or wash their hands to enter the
kitchen. The food handlers did not wash their hands often, nor did
they use proper hygiene products – sometimes they did not have the
hygiene products to use’ (field note 5).
Various typical behaviours were noticed during participant obser
vation, such as the use of jewellery, handling waste without protective
gloves, and wiping their hands on their uniforms, similar to other studies
(Abdul-Mutalib et al., 2012; Rebouças et al., 2017; Samapundo, Climat,
Xhaferi, & Devlieghere, 2015). Da Cunha et al. (2014b) pointed out that
sufficient equipment, tools and an adequate structure are motivators to
perform good practices.
The influence of military hierarchy (second subcategory) was
demonstrated in the following field notes:

3.3. FS-culture assessment based on triangulated data
3.3.1. Prevailing food safety culture
Table 3 shows, for all FS-culture elements, the assigned triangulation
scores based on the quantitative (Table 2) and qualitative (Fig. 3) data.
The assigned score characterised the element in terms of a reactive,
active, or proactive situation; the overall score (i.e., including all ele
ments) indicated the prevailing FS-culture. In the case study, the pre
vailing FS-culture scored 1–2, which was mainly due to the assigned
triangulation score 1 for leadership, risk perception, and management
systems, styles, and processes, and score 1–2 for communication,
knowledge, and work environment. Interestingly, commitment had a

’The hierarchy within the army culture is something that compro
mises teamwork in the kitchen. While the food handlers (low rank)
were working so hard, other food handlers (high rank) were only
7
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Fig. 3. Code systems created in MAXQDA software by results from participant observation
Note: Distinct colours mean different categories. □ categories; ○ subcategories;
cores of meanings. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of
this article.)
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Table 3
Interpretation grid of FS-culture by quantitative and qualitative results to triangulation score

score of 2–3, which is relatively high.
Redmond et al. (2015) explained that high commitment is whereas
part of the military values that pervade the Brazilian army. This may
explain the relatively high score for commitment. Interestingly, the food
handlers and managers showed a tendency to affective commitment
based on the quantitative analysis, the managers showed a tendency to
normative commitment in the qualitative analysis (Table 3). Both af
fective and normative commitment indicated that they desired to

remain in the organisation, however, the latter indicated a sense of
obligation to remain. In our case study, high commitment could be a
positive condition for the transition of the current prevailing FS-culture.
Commitment can shape an employee’s behaviours (Griffith et al.,
2010a). Moreover, the comprehension of organisational commitment
and the employee’s relationship with an organisation can give insights
about the influence of how values, beliefs, and norms are shared
throughout food handlers and managers (GFSI, 2018; Griffith et al.,
9
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2010a).
In contrast to the commitment score, work environment scored 1–2
(Table 3), due to the layout, which did not allow the proper flow of food
preparation, and the lack of cleaning agents. The poor work environ
ment in combination with the overall underestimation of the risks
(tendency to low-risk perception) and insufficient/moderate knowledge
(Table 2) may favour inadequate practices and enhance food safety
risks. De Andrade et al. (2019) also found that food handlers’ knowledge
can affect the degree of risk in food services. Our findings were in trend
with a previous study on food services, in which food handlers were
unaware of the potential food hygiene issues because they perceived a
good level of food safety climate in restaurants with lower internal au
dits score (De Boeck et al., 2019).
Our findings reinforce that the elements of food safety culture are
connected, which means that modifying one FS-culture element may
also have an impact on the others. An inadequate work environment
may discourage or demotivate people, whereas enabling conditions can
motivate and incentive the change in practices (Nyarugwe et al., 2018;
Stedefeldt et al., 2015). The reactive FS-culture that prevails in the
current situation regarding the following elements, work environment,
management system, style, and process, risk perception, and knowledge,
underscores the need for actions to minimise the risk of foodborne dis
ease. Food services could start with improving existing facilities, infra
structure, and equipment, as positive changes in the workplace could be
a way to advance towards a more proactive FS-culture (Powell et al.,
2011).

Fig. 4. Web diagram of quantitative, qualitative, and triangulation scores by
FS-culture elements and overall prevailing FS-culture
Note: FS-culture score system: 1 – reactive; 1–2 – reactive to active; 2 – active;
2–3 – active to proactive; 3 – proactive.

to facilitate the data analysis, there is still a dependency on the re
searchers regarding the theory and the use of qualitative analysis
(Walter & Bach, 2015).
4. Conclusions and future directions
The developed mixed-methods approach and triangulation of data
provided realistic insight and enabled a comprehensive assessment of
the prevailing FS-culture. In this case study, the food service revealed a
reactive-to-active prevailing FS-culture. The mixed-methods assessment
of FS-culture proved that using only qualitative or quantitative methods
may both underestimate and overestimate the prevailing FS-culture.
Qualitative methods, particularly participant observations, enable ob
servations of actual daily routines which, in combination with quanti
tative methods, can better avoid bias in interpretations.
The current study, using the mixed-methods approach and triangu
lation, provided a useful starting point for developing educational ac
tions. Based on the strengths and weaknesses of the FS-culture elements,
the educational action could support the transition towards a proactive
FS-culture as both tangible and less tangible aspects were identified
which can be captured in the actions. Based on our findings, we suggest
that the researchers aiming for improvements in educational actions for
food handlers should take into account the diagnosis of the elements of
FS-culture and the transition to a more proactive FS-culture.

3.3.2. Usefulness of triangulation
Figure 4 displays the assigned FS-culture scores based on the quan
titative and qualitative methods and the triangulated scores. Overall, the
quantitative results showed a tendency towards an active FS-culture
(score 2), whereas the qualitative data revealed a more reactive FSculture (score 1). However, for the element ’work environment’, the
scores were probably because of the severely poor conditions in the
work environment, resulting in clear and unanimous perceptions.
Moreover, the law was not thoroughly followed, and the work envi
ronment, being the most visual element, was probably more natural to
be judged by all employees. For the element ’work pressure and
normative beliefs’, Fig. 4 depicts a clear discrepancy between the two
data collection methods, which could be due to food handlers not feeling
comfortable answering questions within the army food service context;
they may have, therefore, provided socially desirable answers. Such a
bias in self-reported measurement was also observed by Ungku Fatimah,
Strohbehn, and Arendt (2014). Another possible explanation is cognitive
interference. Risk perception, attitudes, and knowledge can over
estimate self-reported food safety practices (Da Cunha, De Rosso, Per
eira, & Stedefeldt, 2019). De Boeck et al. (2019) also found a
discrepancy between methods which assessed the higher perception in
the ’human route’ and the lower performance in the ’techno-managerial
route’. They discussed that this kind of discrepancy could indicate a
difficult situation for the improvement of food safety, because food
handlers may be unaware of food hygiene issues. Likewise, Jespersen
and Wallace (2017) stated that using only results from one method could
be unsuitable and generate wrong conclusions. The combination of re
sults from multiple methods can increase the likelihood of neutralising
the shortcomings of one method and can strengthen the benefits of the
other, obtaining a more reliable outcome (Hussein, 2009). Our findings
demonstrate that a triangulation approach is useful in assessing the
prevailing FS-culture, avoiding over or underestimations and using data
complementarity (Roshan & Deeptee, 2009).
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