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Abstract: This study aimed to investigate whether job crafting, burnout, and work engagement
predict food safety behaviors in the foodservice industry. It was a cross-sectional study conducted in
Cuiabá (Brazil) among foodservice workers. Four instruments were used among foodservice workers
for the examination: (a) job demands and resources, (b) job satisfaction, (c) burnout, and (d) work
engagement. Food safety practices were measured using a validated risk-based checklist. Partial
least squares structural equation modeling was used to test the hypothesis model. In this study,
22 restaurants and 302 foodservice workers were examined. It was found that the “job demands-
resources” model was valid for foodservice workers, i.e., burnout was strongly predicted by job
demands (β = 0.550; p < 0.001); job resources were a positive predictor of work engagement (β = 0.258;
p < 0.001); and burnout was a negative predictor of work engagement (β = −0.411; p < 0.001). Food
safety violations were predicted by job crafting (β = −0.125; p = 0.029) and burnout (β = 0.143;
p = 0.016). The results indicate that mitigating burnout and increasing job crafting can be important
supporting strategies to improve food safety behaviors.

Keywords: food service; work engagement; food behaviors; training; restaurant; job demands

1. Introduction

Globally, 420,000 people die each year from foodborne diseases (FBDs), 77,000 of them
in the Americas alone (World Health Organization, 2015) [1]. In addition to their impact
on health, FBDs also affect the economy. According to a World Bank report, low- and
middle-income countries suffer a loss of 95 billion USD per year due to FBDs. The cost of
treating FBDs is estimated at 15 billion USD annually [2]. It is widely recognized that it is
necessary to promote safe food production to prevent FBDs, which is achieved through safe
food-handling practices [3,4]. The most common factors reported in outbreaks with known
causes are improper cooking, contaminated ingredients, contaminated equipment and
utensils, cross-contamination, improper storage, and poor personal hygiene [5,6]. Based
on the knowledge–attitude–practice approach, FBD prevention has traditionally focused
on training employees in food handling [6,7]. The theory assumes that knowledge can
promote positive attitudes and that attitudes, in turn, shape practices [7]. Although some
authors advocate such a model [8,9], many have addressed its volatility [10,11]. Therefore,
new strategies have been developed to understand safe food-handling practices. It is
known that other factors also play an essential role [12], for example, organizational factors
such as food safety culture [13–15], stress [16], burnout, job motivation, job satisfaction [17],
and working conditions [18].
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Research has shown that many variables relative to the work environment and em-
ployees have a significant impact on work performance, such as work engagement [19,20]
and satisfaction [21], or on the other hand, tension, stress, or burnout [22], which negatively
affect well-being [23] and performance [24]. Since work engagement is a fruitful state that
benefits both the worker and the organization, and burnout is a counterproductive state
with antagonistic effects on workers’ engagement and health, efforts have been made to
examine factors that might influence such aspects [25]. Therefore, these conditions and
variables can be related to foodservice worker’s behavior, including food safety behav-
iors, because appropriate food safety practices are among the many factors attributable to
workers from this industry.

Several studies, including those in the restaurant industry, have shown that employee
engagement contributes to their health [26–28] and performance [20,26,27]. In a study
conducted in a fast-food chain in the U.S., researchers showed that employee engagement
positively influenced their performance and contributed to good customer perception of
the service provided [28]. To investigate how organizational and psychosocial variables
influence worker behavior, the concept of job crafting has emerged in the current literature.
Job crafting has been defined as the autonomous physical and cognitive changes that
workers make to tasks or relationship boundaries in their work [29]. In practice, this
refers to the actions individuals take to personalize and reshape their work to achieve a
better person–role fit, leading to positive outcomes such as satisfaction, work engagement,
and resilience.

Yet, it is not clear if and how job crafting might affect food safety practices. This is the
first study to understand how job crafting may affect food safety practices in restaurants. It
may also be promising to know how job demands and resources affect job crafting when
considering all the aspects of such a complex environment. Applying organizational models,
such as the Job Demands–Resources (JD-R) model, to predict food safety could prove
fruitful in designing practices and training managers and employees in the foodservice
industry. Thus, this study aimed to investigate whether job crafting, burnout, and work
engagement predict food safety behaviors in the foodservice industry.

2. Model and Hypotheses

This study extends the JD-R model by adding job crafting as a predictor of food
safety behavior. We propose seven hypotheses grounded on the current literature to study
this model.

2.1. JD-R Model

The JD-R model, introduced in 2001, was extended to include self-reinforcing paths,
such as job crafting [30,31]. This model assumes that all job characteristics can be classified
into two categories, job demands and job resources, which have different effects. The first
relates specifically to burnout, while the second refers to engagement [31].

Job demands are the physical, social, or organizational aspects of work that require
sustained physical or mental effort and thus impose significant physiological and psycho-
logical effort. Examples of job demands include role conflict, workload, pressure at work,
and unfavorable shift work. On the other hand, job resources are physical, psychological,
social, or organizational aspects that help employees achieve goals, reduce job demands
with physiological and psychological costs, or promote growth, learning, and personal
development [32]. Examples include autonomy, justice, performance feedback, job security,
decision-making participation, and supervisor and co-worker support [33].

According to the JD-R model, burnout develops in a scenario of imbalance between
demands and resources at work, e.g., extreme demands leading to constant overload and
exhaustion, combined with scarce resources to meet the demands [34]. The opposite is
true, i.e., resources lead to a motivational process that results in greater engagement in
work [35]. Burnout is a process of progressive suppression of energy and enthusiasm
at work. It is characterized as a syndrome with three main dimensions: overwhelming
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exhaustion, feelings of cynicism, and sense of ineffectiveness [36]. Burnout begins with
exhaustion in response to overload due to high demands without an equal monitoring of
resources with a compensatory effort to maintain performance [37,38]. When this condition
persists, the employees feel that their energy is depleted, causing them to withdraw from
both colleagues and customers to preserve the resources that are still available. Due to the
exhaustion and withdrawal behavior, the employee is often disapproved by colleagues, and
the demands accumulate, making the development of effective work increasingly unlikely
and gradually creating a sense of professional inefficiency, i.e., resource loss spiral [39,40].

A resource decline affects both burnout and work engagement [41]. Over time, studies
have confirmed the importance of resources in increasing work engagement [42–44]. Thus,
work engagement is reduced when the worker has access to fewer and fewer resources.
In the global literature, burnout is negatively associated with engagement [45–48], i.e.,
as burnout increases, work engagement decreases. In a systematic review, an analysis of
12-month longitudinal studies found that burnout negatively predicted engagement at
work [49].

There is a discussion about the difference between generic and specific demands
of occupations or positions in the JD-R model [50]. Although it is a generic model, it is
essential to test whether the proposed factors for evaluating demands and resources are
consistent with job characteristics. Confirming a JD-R model in a specific population is one
of the ways to assess how the different factors can be used in this context. Thus, we have
the following assumptions:

Hypothesis 1 (H1). Job demands positively predict burnout.

Hypothesis 2 (H2). Job resources positively predict work engagement.

Hypothesis 3 (H3). Burnout negatively predicts work engagement.

Testing these hypotheses is necessary to check the JD-R model’s adherence to the
foodservice context. In addition, no studies were found that used the JD-R model to explain
food safety behavior.

2.2. Job Crafting

The concept of job crafting was developed based on and complements the classical job
design theory [29]. According to Wrzesniewski and Dutton (2001) [29], job crafting refers
to the upward proactive behavior of workers who seek to adapt their work to make it more
meaningful, satisfying, and engaging or optimize their resources and demands [51,52].
Unlike job design, job crafting is not about specific agreements defined by the organization
but about proactive change [53]. There are three job-crafting dimensions: task crafting,
cognitive crafting, and relational crafting [29]. The first dimension refers to changes in
the boundaries of the tasks that workers have developed in their workplace, which may
refer to the number, scope, or nature of tasks. The second dimension, cognitive crafting,
involves changes in the cognitive boundaries of the job that lead to a different perception
of the job tasks and relationship. The last dimension involves changes in the relationships
that occur at work, both qualitative and quantitative [54]. According to this understanding,
job crafting helps workers reframe the purpose of their work, for example, adapting it to
their passions and needs, resulting in more meaningful and satisfying work for them. In
the JD-R context, job crafting improves job resources [29].

Research shows that job crafting generally benefits both the company and the em-
ployee. Those who engage in more job crafting experience better person–job fit [55],
engagement [56,57], satisfaction [58], and even better health [59,60]. The relationship be-
tween job crafting and burnout is also the subject of research. Job crafting can act as either
a moderator or a mediator between work and burnout by reducing the impact of the
demands on workers’ health, thereby reducing the likelihood of burnout occurring [21,61].
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Thus, it is plausible that job crafting can predict positive outcomes such as job resources
and work engagement. In contrast, job crafting may be negatively correlated with burnout.
With this in mind, we hypothesize:

Hypothesis 4a (H4a). Job crafting positively predicts job resources.

Hypothesis 4b (H4b). Job crafting positively predicts work engagement.

Hypothesis 4c (H4c). Job crafting negatively predicts burnout.

2.3. Factors Affecting Food Safety Behavior

Many authors have been dedicated to studying the organizational aspects affecting
food safety behavior [13–15]. This study understood food safety behavior as the fre-
quency and risk associated with various food safety violations committed by foodservice
workers, i.e., a practice-based definition.

Job crafting may increase job performance [62]. In a survey of managers in 235 restaurants
in South Korea, job crafting was found to be positively related to restaurant sales perfor-
mance, in a win–win relationship, i.e., everyone wins, including the company itself, when
individuals themselves make changes to the way they work to increase their satisfaction
and work integration [63]. Through this proactive redesign of the workplace, i.e., job
crafting, foodservice workers might more efficiently manage their tasks and develop a
greater awareness of food safety. However, food safety behavior is a complex phenomenon.
Food safety compliance is mainly seen as an additional requirement rather than a natural
part of food handling, so it tends to be reactive rather than proactive [18]. In this case,
burnout and work engagement may also play an essential role in food safety behavior.

Burnout is known to have numerous effects on workers’ health [64], including car-
diovascular disease, sleep disturbances, chronic fatigue, depression, anxiety [65,66], and
an increase in workplace accidents [67]. At the organizational level, burnout leads to
absenteeism, turnover intentions, and a decline in service quality and productivity [68,69].
High levels of burnout are prevalent among foodservice workers; however, burnout did
not predict food safety behaviors in those studies [17,70,71]. Although some findings are
controversial, there is general agreement that burnout, particularly exhaustion, is a negative
predictor of job performance [72].

The positive counterpart of burnout, work engagement, is a positive and gratifying
state related to work [36], characterized by vigor, dedication, and absorption [73]. “Vigor”
refers to a high level of energy and mental resilience, “dedication” to a high level of
engagement in work, and finally “absorption” to full concentration so that time passes
quickly. In addition to contributing to employee health [74–76], several studies, including
in the foodservice industry, have shown that employee engagement is positively related to
employee performance [20,26,27]. Based on those assumptions, we hypothesize:

Hypothesis 5 (H5). Job crafting negatively predicts food safety violations.

Hypothesis 6 (H6). Burnout positively predicts food safety violations.

Hypothesis 7 (H7). Work engagement negatively predicts food safety violations.

Figure 1 depicts the hypothesis model.
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3. Methods
3.1. Sample

This is a cross-sectional study conducted in the city of Cuiabá (state of Mato Grosso,
Brazil) among foodservice workers working in small (up to 300 meals/day), medium (from
301 to 1000 meals/day), and large (more than 1001 meals/day) establishments.

Purposeful sampling is calculated for studies with structural equation modeling, using
a predicted effect size of 0.3 and statistical power of 0.8, considering 5 latent variables
and 26 observable variables [77]. A minimum sample of 261 subjects was required in
this manner. By adding 15% due to possible dropouts, 302 foodservice workers were
recruited in 22 restaurants. Only foodservice workers that were food handlers were
invited, i.e., all persons who come into direct or indirect contact with food in the food-
service. The collection took place from February to March 2022 and was conducted by four
academics and two researchers trained for this purpose. They all had experience in food
safety. The Ethics Committee of Federal University of Mato Grosso approved the study
(CAAE 53319421.3.0000.8124).

3.2. Measures

Four instruments were used among foodservice workers for the investigation, (a) job
demands and resources, (b) job crafting, (c) burnout, and (d) work engagement, in addition
to collecting the sociodemographic data of foodservice workers. The food safety behavior
was evaluated through the direct observation of foodservice and food handling. Ques-
tions regarding foodservice documentation were answered by the manager or owner of
the establishment.

a. Job demands and resources

Job demands and resources were assessed based on Questionnaire sur les Ressources
et Contraintes Professionnelles (QRCP) [78] and Job Demands–Resources Questionnaire
(JD-RQ). The questionnaire consisted of 28 questions, 14 related to job demands and
14 to job resources. The latent variable job demands consisted of three dimensions: pace and
amount of work (4 indicators), physical effort (4 indicators), and role conflict (4 indicators).
The latent variable job resources consisted of three dimensions: relationship with superior
(4 indicators), justice (4 indicators), and relationship with colleagues (4 indicators). Indica-
tors were answered using a 7-point Likert scale ranging from 1 (never) to 7 (always) [78].

b. Job crafting

To assess the latent variable job crafting, the Job Crafting Questionnaire (JCQ) [79], ac-
cording to Slemp and Vella-Brodrick (2013) [80] was used. The JCQ consisted of 15 indicators
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distributed across three subscales: cognitive crafting (5 indicators), task crafting (5 indica-
tors), and relational crafting (5 indicators). These indicators were answered on a 6-point
Likert scale ranging from 1 (rarely) to 6 (often) (adapted from Devotto and Machado
(2020) [79]).

c. Burnout

Burnout was assessed with the Maslach Burnout Inventory-General Survey (MBI-
GS) [39]. MBI-GS consists of 16 indicators across three dimensions: professional efficacy
(6 indicators), cynicism (5 indicators), and exhaustion (5 indicators). The version of MBI-
GS with cross-cultural adaptation and validation for Portuguese was used [81]. The
questions were answered on a 7-point Likert scale, ranging from 0 (never) to 6 (every
day). Cutoff points based on tertiles were used to classify the burnout level for each
dimension [82]. Burnout level was classified as low (score ≤ 1.62), medium (>1.62 score
≥ 1.87), and high (score > 1.87). MBI-GS is a copyrighted instrument by Mind Garden
(<www.mindgarden.com> accessed on 16 July 2022). Appropriate licenses to use and
reproduce were acquired.

d. Work engagement

Work engagement was assessed using the Utrecht Working Engagement Scale (UWES) [73],
which was adapted and validated for the Brazilian population [83]. The scale contains nine
indicators divided into three dimensions: vigor (3 indicators), dedication (3 indicators),
and absorption (3 indicators). These indicators were answered on a 7-point Likert scale
ranging from 0 (never) to 6 (always). According to the UWES manual [84], the average
engagement at work and its subscales can be classified as very low, low, medium, high, and
very high based on the cutoffs described in this manual.

e. Food safety violations and behavior

The researchers observed employee practices during a workday. Food safety viola-
tions were assessed using a validated risk-based checklist [85]. The checklist contained
50 indicators of food safety violations in nine sections: 1—water supply; 2—construction,
facilities, equipment, furniture, and utensils; 3—sanitization of facilities, equipment, fur-
niture, and utensils; 4—integrated control of disease vectors and urban pests; 5—food
handlers; 6—raw materials, ingredients, and packaging; 7—food preparation; 8—storage
and transport of prepared food; and 9—documents. The answers to the questions were
adequate, not adequate (violation), and not applicable. Each item had a specific score
based on the likelihood and consequence of the violation. The overall risk score ranged
from 0.0 to 2498.6 with a negative magnitude, i.e., the higher the score, the higher the
risk of FBDs. Based on the score, food services were classified into five groups: group
1 (0.0)—lowest risk; group 2 (0.1–13.2); group 3 (13.3–502.6); group 4 (502.7–1152.2) and;
group 5 (above 1152.2)—highest risk [85]. To define food safety behavior, we included a
latent variable with three sections (5, 6, and 7), directly related to employees’ practices,
such as hand washing, cross-contamination prevention, cooking practices, and others. This
was a group variable, i.e., if one foodservice worker committed a violation, the entire group
received the risk score. This procedure has been used in previous studies [17,86], and limits
the individualization of organizational outcomes.

3.3. Analysis

All variables were subjected to the Shapiro–Wilk normality test, and the variables met
the assumptions of nonparametric distribution. After classifying the data distribution, a
descriptive analysis was performed using the measure of central tendency (median) and
dispersion (interquartile range) in addition to the distribution of frequencies. Partial least
squares structural equation modeling (PLS-SEM) was used to test the hypothesis model.
SEM allows models with a large number of independent and dependent variables to be
elaborated. PLS-SEM was chosen because it is more appropriate for variables measured
with a Likert scale and for non-normal data and allows complex analyses to be conducted

www.mindgarden.com
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without large samples [87,88]. While covariance-based structural equation modeling is
more suitable for theory confirmation, PLS-SEM is better suited for predicting key target
constructs [87], such as the hypotheses in this study. The model constructs (job demands,
job resources, job crafting, burnout, work engagement, and food safety violations) were
obtained by including the dimensions’ variables, i.e., the scores of the indicators were
summed to create new variables of the dimensions. Before summation, the composite
validity of each dimension and the factor loading of each indicator were checked using a
confirmatory factor analysis.

The measurement model was assessed through factor loadings (>0.40), composite
reliability (CR > 0.80), and the average variance extracted (AVE > 0.40). The discriminant
validity of the model was assessed using the cross-loadings, which are considered appropri-
ate when the indicators have higher factor loadings in their respective latent variable than
the factor loadings presented along with the other latent variables [89]. Multicollinearity
was assessed using the variance inflation factor (VIF) value (<5.0). The structural model
was assessed through the variance explanation of the endogenous constructs, effect size
(f2 > 0.15), and predictive relevance (Q2

predict). The effect size (f2) was classified as small
(f2 ≥ 0.02), medium (f2 ≥ 0.15), or large (f2 ≥ 0.35) [90]. A bias-corrected bootstrapping
procedure with 5,000 samples was used to estimate the t-statistics and the p-values (sig-
nificance: p < 0.05) of the estimated loadings. Student’s t-test was used to compare two
independent groups. Data were analyzed using Stata v. 16.0 (Stata Corporation, College
Station, TX, USA) and Smart PLS v 3.2.8 (Ringle, Wende, and Becker, 2015).

4. Results
4.1. General Results

In this study, 22 restaurants were investigated. Of these, 50% were small establishments
with up to 300 meals per day and an average of 9.1 employees; 40.9% were medium-sized
establishments (301 to 1000 meals) with an average of 19.5 employees; and 9.1% were
large establishments with more than 1000 meals per day and an average of 38.5 employees.
Regarding the risk of foodborne illness, 12.2% of restaurants were classified in group 3,
36.4% in group 4, and 45.5% in group 5, i.e., the groups at the highest risk of FBDs.

Table 1 shows the mean FBD risk score and the mean percentage of violations.

Table 1. Mean violations and risk score of assessed restaurants.

Section Mean
Violations (%)

Mean Risk
Score

Range of Risk
Score

1—Water supply 3.2 3.18 0.0 to 34.7
2—Construction, facilities, equipment, furniture, and utensils 36.3 33.30 0.0 to 90.53
3—Sanitization of facilities, equipment, furniture, and utensils 55.4 143.18 0.0 to 278.0
4—Integrated control of disease vectors and urban pests 36.3 3.96 0.0 to 12.47
5—Food handlers 77.3 65.8 0.0 to 124.45
6—Raw materials, ingredients, and packaging 40.9 91.27 0.0 to 236.13
7—Food preparation 51.3 350.26 0.0 to 895.0
8—Storage and transport of prepared food 29.5 109.76 0.0 to 827.33
9—Documents * 50.0 * *

* Items from this section do not have a risk score. Please see Da Cunha et al., 2014 [84], for more details about the
risk score.

The section with the highest percentage of violations was 5 (food handlers), with a
mean violation of 77.26% (Table 1). This section included food handler hygiene, hygienic
behavior (e.g., do not smoke and speak when unnecessary and do not sing, whistle, sneeze,
spit, cough, eat, handle money, etc.), and employee health. The second section with
the highest percentage of violations was Section 3 (sanitization of facilities, equipment,
furniture, and utensils), with 55.44%.

Table 2 describes the socioeconomic and labor profile of the foodservice workers. The
foodservice workers who participated in this study (n = 302) were evenly distributed be-
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tween sex (51.32% men) and marital status (52.65% single) and were on average 33.66 years
old. It was also found that the majority (60.26%) had completed at least high school and that
35.1% of the employees had not attended any food safety training. The average experience
of these employees was less than ten years (9.7 years), and only an average of 3.5 of those
years were spent in the current foodservice.

Table 2. Socioeconomic and labor characterization of foodservice workers.

Variable Category n (%)

Sex Men 155 51.32
Women 147 48.68

Education level Incomplete primary education 25 8.27
Complete primary education 23 7.62

Incomplete high school 72 23.84
Complete high school 143 47.35

Incomplete higher education 22 7.28
Complete higher education 17 5.63

Income Up to BRL 1,212.00 3 0.99
BRL 1,212.01 to BRL 2,242.00 261 86.42
BRL 2,424.01 to BRL 4,848.00 35 11.59
BRL 4,848.01 to BRL 7,272.00 2 0.66

More than BRL 7,272.00 1 0.33
Role Junior chef 67 22.19

Kitchen porter 121 40.07
Dishwasher 41 13.58

Stockist 9 2.98
Head chef 6 1.99

Waiter 27 8.94
Manager 19 6.29

Other 12 3.97

Had food safety training? No 106 35.10
Yes 196 64.90

4.2. Measurement Model

As shown in Table 3, the reliability and validity of the constructs were tested using
AVE, CR, and loading factor. The constructs job demands, job resources, burnout, and work
engagement had AVE values greater than or equal to 0.50, indicating sufficient convergent
validity. According to Fornell and Larcker (1981) [91], values of AVE less than 0.5 up to a
limit of 0.4 are accepted as long as CR is greater than 0.60. In this study, the AVE value of
the job crafting variable was 0.735, so it could remain in the model. All factor loadings were
above 0.48, and most factor loadings, 67% (10), had values above 0.75. The CR values of
all latent variables were between 0.7 and 0.9, which, according to Hair et al. (2021) [89], is
considered satisfactory. All indicators had VIF values of less than 2.35, which is well below
the recommended parameter (VIF < 5) and shows no problems with multicollinearity.

Table 3. Results of analysis of construct means, reliability, convergent validity, and multicollinearity.

Construct/Dimensions Mean (SD) Factor
Loading VIF AVE CR

Job crafting 4.14 (0.72) - - 0.494 0.735
Task crafting 3.90 (1.07) 0.436 1.12

Cognitive crafting 4.80 (0.91) 0.875 1.17
Relational crafting 3.71 (1.02) 0.708 1.12

Job demands 3.50 (0.96) - - 0.538 0.773
Role conflict 2.46 (0.81) 0.570 1.06

Pace and amount work 4.99 (1.39) 0.748 1.33
Physical effort 3.05 (1.60) 0.854 1.32
Job resources 5.98 (0.97) - - 0.545 0.773
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Table 3. Cont.

Construct/Dimensions Mean (SD) Factor
Loading VIF AVE CR

Relationship with superior 6.31 (1.15) 0.848 1.35
Justice 5.80 (1.49) 0.777 1.31

Relationship with colleagues 5.85 (1.37) 0.559 1.07
Burnout 1.57 (0.87) - - 0.601 0.813

Professional efficacy 0.25 (0.28) 0.612 1.11
Cynicism 1.42 (1.23) 0.857 1.71

Exhaustion 3.00 (1.59) 0.833 1.61
Work engagement 4.91 (0.92) - - 0.708 0.879

Vigor 4.96 (1.07) 0.892 2.32
Dedication 4.80 (1.24) 0.894 2.35
Absorption 4.96 (0.99) 0.728 1.32

Food safety violations - -
Food handlers 58.2 (1.0) 0.914 1.90 0.743 0.897

Food preparation 304.8 (215.1) 0.931 2.73
Raw materials, ingredients, and packaging 80.3 (46.9) 0.777 1.95

SD = standard deviation; VIF = variance inflation factor; AVE = average variance extracted; CR = composite relia-
bility. Range: job crafting = 1 to 6; job demands and job resources = 1 to 7; burnout and work engagement = 0 to 6.

All dimensions were similar between sexes (p > 0.05) and according to education level
(p > 0.05). Not surprisingly, food safety training had little association with the dimensions,
including food safety violations. Food handlers with training showed lower scores for
exhaustion and cynicism and higher scores for dedication. Food handlers with leadership
roles and managerial tasks presented higher scores on task crafting than other food handlers
(4.69; 0.80 × 3.84; 1.0; p < 0.001). No differences were found between roles in job demands,
job resources, burnout, and work engagement. Based on this finding and the fact that all
subjects were classified as “food handlers”, the entire sample (n = 302) was included in the
further steps.

Table 4 shows the correlation coefficients. These results were mostly consistent with
our theoretical expectations. Food safety violations were positively related to burnout and
job demands and negatively related to job crafting, job resources, and work engagement.
Weak to moderate correlations among the constructs could be observed, indicating a
relationship between them and the absence of collinearity.

Table 4. Correlation among the constructs.

Constructs 1 2 3 4 5

1—Burnout 1.000
2—Job crafting −0.367 1.000
3—Job demands 0.603 −0.131 1.000
4—Job resources −0.581 0.382 −0.355 1.000
5—Work engagement −0.627 0.478 −0.349 0.580 1.000
6—Food safety violations 0.185 −0.127 0.170 −0.156 −0.204

Table 5 shows that the factor loadings of the variables observed in their respective
latent variables were larger than the factor loadings observed relative to the other latent
variables. Thus, the discriminant validity of the model was adequate.
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Table 5. Measurements of model loadings and cross-loadings.

Dimension Burnout (B)
Job

Crafting
(JC)

Job
Demands

(JDs)

Job
Resources

(JRs)

Food
Safety

Violation
(FSV)

Work
Engagement

(WE)

Cynicism (B1) 0.857 −0.296 0.491 −0.528 0.117 −0.528
Professional inefficacy (B2) 0.612 −0.345 0.250 −0.369 0.119 −0.484

Exhaustion (B3) 0.833 −0.246 0.598 −0.451 0.200 −0.481
Cognitive crafting (JC1) −0.406 0.875 −0.108 0.332 −0.125 0.450

Task crafting (JC2) −0.007 0.436 0.096 0.119 −0.035 0.116
Relational crafting (JC3) −0.198 0.708 −0.182 0.285 −0.185 0.279

Role conflict (JD1) 0.343 −0.214 0.570 −0.270 0.095 −0.237
Pace and amount work (JD2) 0.361 −0.042 0.748 −0.239 0.106 −0.205

Physical effort (JD3) 0.557 −0.087 0.854 −0.281 0.157 −0.314
Relationship with superior (JR1) −0.458 0.334 −0.280 0.848 −0.140 0.523

Justice (JR2) −0.509 0.232 −0.290 0.777 −0.155 0.442
Relationship with colleagues (JR3) −0.315 0.275 −0.217 0.559 −0.059 0.276
Raw materials, ingredients, and

packaging (FSV1) 0.104 −0.153 0.075 −0.057 0.777 −0.129

Food handlers (FSV2) 0.228 −0.173 0.215 −0.204 0.914 −0.221
Food preparation (FSV3) 0.137 −0.139 0.120 −0.142 0.931 −0.180

Dedication (WE1) −0.576 0.402 −0.316 0.482 −0.204 0.892
Absorption (WE2) −0.420 0.348 −0.230 0.458 −0.139 0.728

Vigor (WE3) −0.601 0.407 −0.330 0.518 −0.180 0.894

Bold values are the loadings with the highest values among the constructs.

4.3. Structural Model

After checking the reliability and validity of the measurement model, the structural
model was evaluated. First, the path coefficients (β) were evaluated, and the results are
shown in Figure 2. Hypotheses H1, H2, H3, H4a, H4b, H4c, H5, and H6 were confirmed by
the structural model analysis. Hypothesis H7 was not confirmed. In this sense, burnout
was strongly driven by job demands (H1: β = 0.550; p < 0.001; f2 = 0.53). Job resources
was a positive predictor of work engagement (H2: β = 0.258; p < 0.001; f2 = 0.08). Burnout
was a negative predictor of work engagement (H3: β = −0.411; p < 0.001; f2 = 0.22), thus
confirming the base of the JD-R model. Job crafting was a positive predictor of job resources
(H4a: β = 0.380; p < 0.001; f2 = 0.17) and work engagement (H4b: β = 0.207; p < 0.001;
f2 = 0.07) and a negative predictor of burnout (H4c: β = −0.294; p < 0.001; f2 = 0.15). Food
safety violations were predicted by job crafting (H5: β = −0.125; p = 0.029; f2 = 0.02) and
burnout (H6: β = 0.143; p = 0.016; f2 = 0.02).
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Five percent of the variance of the construct food safety violations was explained by
burnout and job crafting (R2 = 0.05). According to Cohen (1988), in the behavioral sciences,
R2 = 0.02 is classified as a small effect, R2 = 0.13 as a medium effect and R2 = 0.26 as a large
effect. A large explanatory power was found for burnout (R2 = 0.44) and work engagement
(R2 = 0.51), a medium one for job resources (R2 = 0.14), and a small one for food safety
violations (R2 = 0.05). The predictive relevance (Q2

predict) of each indicator was adequate
(Q2

predict > 0.0). Since the minority of the root mean squared error values of PLS-SEM were
lower than the linear model, the model was valid [92].

5. Discussion
5.1. General Discussion

This study aimed to evaluate job crafting and burnout as predictors of safe behavior
in food production. In addition, the application of the JD-R model with its great flexibility
in the context of food services was investigated. We found that the JD-R model adapted
well to the foodservice context, as all its hypotheses were confirmed (H1 to H4). According
to Baker et al., burnout develops in a scenario where there is an imbalance between
demands and resources at work [34]. On the other hand, work engagement is decreased
by burnout [45–48] and increased by resources [42–44]. Our results are consistent with
the extensive literature in the field and support the application of the JD-R model in the
foodservice context.

When considering the extension of the JD-R model, we found that burnout was a posi-
tive predictor (H5) and job crafting (H6) was a negative predictor of food safety violations.
Hypothesis 7, which suggested a negative relationship between work engagement and
food safety violations, was not confirmed. The literature supports burnout as a predictor
of inappropriate work practices. For workers to perform their tasks appropriately and
thoughtfully, they need mental health [66]. However, when exhausted, they may not
have the energy to perform their jobs safely [93,94]. In addition, one of the dimensions of
burnout, depersonalization [36], can lead to detachment from customers, colleagues, and
the work itself as a whole [95], leading the employees to stop performing some critical
activities because they feel it is no longer worth investing energy in them. In this case, food
safety can be easily overlooked because it is not easily perceived by customers [96] and is
not a priority for foodservice workers [18]. For example, a Chinese study on 453 restaurant
chefs found a significant association between burnout and improper hand hygiene [97].

Job crafting is a situated activity, i.e., tied to the work context, so different forms
and levels of job crafting manifest themselves in different contexts [29,98]. In this sense,
the task-crafting dimension had the lowest factor loading, followed by cognitive crafting
and relational crafting. This result confirms the standardization of tasks expected in the
foodservice industry [71]. In food-handling work, several standards and regulations are
non-negotiable. Such standardization is manifested in different ways, for example, in
Brazil, through compliance with regulations requiring following manuals and standardized
procedures [99] and internationally through applying the points described in the Codex
Alimentarius [99]. In addition, to maintain a high standard of preparation, it is strongly
recommended that foodservice workers follow technical data sheets to ensure preparation
nutritional, sensory, and visual qualities [100,101]. Although standardization is important
for maintaining quality in foodservice, it discourages foodservice workers from using their
creativity to improve foodservice tasks or to prepare dishes using techniques different
from those standardized. For the food handler to be creative in food safety, they need
consistent education in this area. Otherwise, job crafting may be used to facilitate and
neglect safe practices.

Despite the low factor loading for task crafting, we found high factor loadings for
cognitive and relational crafting. In a qualitative study conducted in a foodservice network
in Finland, one of the most frequently mentioned forms of job crafting was relational
crafting, noted as “getting to know colleagues in person”, “befriending peers”, “spending
free time with peers”, and “encouraging peers” [102]. Although some researchers ignore the
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dimension of cognitive crafting in job-crafting rating scales [52], others affirm its importance.
They argue that changing the way workers view their tasks or work represents significant
changes in the development of their function and involves cognitive reorientation [103,104].

Finally, job resources were positively related to work engagement but not to food
safety violations. We believe that resource allocation can partly explain this result. When
conflicting results related to job demands–resources appeared in the literature [105–107],
researchers sought to understand why an increase in resources was not necessarily re-
lated to employee performance. This ambivalence raised the question of the resource-
allocation perspective [108,109]. This perspective states that allocating resources to achieve
performance-related goals may result in fewer resources available to employees to achieve
other goals, such as their well-being. It is also argued that employees differ in terms
of when, where, and how resources are allocated, affecting the impact of resources at
work [110]. Thus, resources are not always allocated where they are thought to be, often
leading to different results than expected. Another important factor is the extent to which
burnout has negatively impacted work engagement. Because these factors are closely
related, this finding may also have helped weaken the link between work engagement and
food safety violations.

5.2. Theoretical Implications

This study has some theoretical implications. First, as mentioned above, the adequacy
of the JD-R model was observed in the context of foodservice industry in Brazil, qualifying
the variables pace and amount of work, physical effort, and role conflict as reliable indica-
tors of the construct of job demands in this scenario. In addition, the variables “relationship
with superior”, “justice”, and “relationship with colleagues” were classified as possible
indicators of job resources in the restaurant industry.

The second theoretical implication was that job crafting and food safety violations
had low explanatory power. Although the path coefficient for job crafting and burnout
was not high for food safety violations, we can consider the result relevant. Food safety
behavior in the workplace is a multifactorial construct influenced by countless other
factors, both psychosocial and organizational [111], such as risk perception [112], optimistic
bias [113,114], food safety knowledge [115], standards [116], food safety culture [13], and
others, which divide the influence on safe food into myriad parts.

The third theoretical implication is that this was the first study with PLS-SEM that
used a risk measure as an outcome variable. Other studies that examined food safety
violations used the number of violations observed in the service [14,17]. The use of health
risk was interesting because it weighted each violation based on the risk of an outbreak.
One limitation is that there are few validated tools for this purpose in different languages
based on local regulations.

5.3. Practical Implications

From a practical perspective, our results suggest that the JD-R model has proven
to be a useful tool for use in the context of food services. Managers in the foodservice
industry, then, must be constantly vigilant to ensure that employee demands are in balance
with resources so that food production can be accomplished safely. We also emphasize
the importance of harmonious relationships with both supervisors and co-workers and
the need for equity in the foodservice industry to maintain employees’ commitment to
their work.

The second practical implication was a significant relationship of job crafting with
job resources, work engagement, and food safety violations. We believe it is possible to
improve task crafting without violating food safety regulations, e.g., by allowing workers
to suggest recipes, preparation methods, ingredients, and work organization. In this sense,
we propose that managers consider food handlers not only as hands, as was the case in
Taylorism, but also as brains capable of actively revising their work.
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Finally, employees are traditionally trained only in food safety practices. Our study
has shown that attention must also be paid to the mental health of foodservice workers.
Mental health and a positive environment are critical in keeping these workers from the
spiral of loss of resources, maintaining their health, and performing well in food handling.

5.4. Limitations and Future Research

The study has some limitations. First, it is a cross-sectional study, so it is impossible
to establish a causal relationship. In addition, this study design limits how burnout, job
crafting, and work engagement evolve throughout different routines. Second, we chose
a study design focusing on organizational variables related to the JD-R model. Merging
this model with variables known to affect food safety behaviors (e.g., food safety climate,
culture, leadership) may help predict the true effect size and possible moderating effects of
the former over the latter.

Another limitation is that many individual characteristics could affect the results. We
develop a general model to predict food safety behavior. However, future studies could
incorporate a multigroup hypothesis to compare different roles, education, and experience
related to food safety.

We evaluate job crafting based on respondents’ perceptions. However, it would
be interesting to evaluate the limits and possibilities of task crafting considering health
legislation, which is non-negotiable. In this case, it is necessary to determine which
practices foodservice workers suggest can be incorporated into the routine. It would also be
interesting to verify the extent to which culinary skills and experience with different cooking
types and utensils can favor good practices through motivational logic and meaning
at work.

6. Conclusions

In light of the JD-R model, this study aimed to examine the constructs of job crafting,
burnout, and work engagement as predictors of safe food-production behaviors measured
as food safety violations. It was found that burnout could predict unsafe food-production
behaviors, suggesting that food companies need to provide emotional support to their
employees. On the other hand, job crafting, especially relational crafting, and cognitive
crafting contributed to increased work engagement and safe behavior in food production,
thus proving to be a promising construct for coping with FBDs. Results also demonstrated
the applicability of the JD-R model to the food-production context. Thus, it was predicted
that an increase in job resources led to better coping with job demands, increasing employee
engagement. Increased job demands led to burnout, leading to a decrease in engagement.
Finally, such results highlighted the need to give employees more autonomy to actively
revise their work. These findings show the promise of psychosocial and organizational
variables for a better understanding of safe food-handling behavior.

Author Contributions: Conceptualization, L.G.P.N. and D.T.d.C.; Formal analysis, L.G.P.N., A.M.C.d.S.,
E.S. and D.T.d.C.; Funding acquisition, D.T.d.C.; Investigation, L.G.P.N.; Methodology, L.G.P.N. and
D.T.d.C.; Project administration, D.T.d.C.; Resources, D.T.d.C.; Software, L.G.P.N. and D.T.d.C.; Su-
pervision, A.M.C.d.S. and D.T.d.C.; Validation, A.M.C.d.S.; Visualization, D.T.d.C.; Writing—original
draft, L.G.P.N.; Writing—review and editing, A.M.C.d.S., E.S. and D.T.d.C. All authors have read and
agreed to the published version of the manuscript.

Funding: This study was partially funded by CAPES—Coordenação de Aperfeiçoamento de Pessoal
de Nível Superior (Coordination for the Improvement of Higher Education Personnel)—financial code
#001. D.T.C. thanks Cnpq—Conselho Nacional de Desenvolvimento Científico e Tecnológico—for his
productivity grant (310450/2021-7).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the The Ethics Committee of Federal University of Mato Grosso
approved the study (CAAE 53319421.3.0000.8124).



Foods 2022, 11, 2671 14 of 18

Informed Consent Statement: Informed consent was obtained from all foodservice workers involved
in the study.

Data Availability Statement: Data may be provided by the corresponding author upon request.

Acknowledgments: We would like to thank Mind Garden for granting us a discount on the purchase
of the license to use and reproduce MBI-GS. We also would like to thank all participants.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization—WHO. Estimates of the Global Burden of Foodborne Diseases: Foodborne Disease Burden Epidemiology

Reference Group 2007–2015; World Health Organization: Geneva, Switzerland, 2015; ISBN 978-92-4-156516-5.
2. Jaffee, S.; Henson, S.; Unnevehr, L.; Grace, D.; Cassou, E. The Safe Food Imperative: Accelerating Progress in Low-And Middleincome

Countries; Banco Mundial: Washington, DC, USA, 2019; ISBN 978-1-4648-1345-0.
3. Harris, K.; Taylor, S.; DiPietro, R.B. Antecedents and outcomes of restaurant employees’ food safety intervention behaviors. Int. J.

Hosp. Manag. 2021, 94, 102858. [CrossRef]
4. Jemaneh, T.A.; Minelli, M.; Farinde, A.; Paluch, E. Relationship Between Priority Violations, Foodborne Illness, and Patron

Complaints in Washington, DC, Restaurants. J. Environ. Health 2018, 80, 14.
5. Wu, Y.; Liu, X.; Chen, Q.; Liu, H.; Dai, Y.; Zhou, Y.; Wen, J.; Tang, Z.; Chen, Y. Surveillance for foodborne disease outbreaks in

China, 2003 to 2008. Food Control 2018, 84, 382–388. [CrossRef]
6. Todd, E.C.D.; Greig, J.D.; Bartleson, C.; Michaels, B. Outbreaks where food workers have been implicated in the spread of

foodborne disease. Part 3. Factors contributing to outbreaks and description of outbreak categories. J. Food Prot. 2007, 70,
2199–2217. [CrossRef]

7. da Cunha, D.T.; Soon, J.M.; Eluwole, K.K.; Mullan, B.; Bai, L.; Stedefeldt, E. Knowledge, attitudes and practices model in food
safety: Limitations and methodological suggestions. Food Control 2022, 141, 109198. [CrossRef]

8. Isoni Auad, L.; Cortez Ginani, V.; Stedefeldt, E.; Yoshio Nakano, E.; Costa Santos Nunes, A.; Puppin Zandonadi, R. Food Safety
Knowledge, Attitudes, and Practices of Brazilian Food Truck Food Handlers. Nutrients 2019, 11, 1784. [CrossRef] [PubMed]

9. Sirichokchatchawan, W.; Taneepanichskul, N.; Prapasarakul, N. Predictors of knowledge, attitudes, and practices towards food
safety among food handlers in Bangkok, Thailand. Food Control 2021, 126, 108020. [CrossRef]

10. Mitchell, R.E.; Fraser, A.M.; Bearon, L.B. Preventing food-borne illness in food service establishments: Broadening the framework
for intervention and research on safe food handling behaviors. Int. J. Environ. Health Res. 2007, 17, 9–24. [CrossRef]

11. Clayton, M.L.; Clegg Smith, K.; Neff, R.A.; Pollack, K.M.; Ensminger, M. Listening to food workers: Factors that impact proper
health and hygiene practice in food service. Int. J. Occup. Environ. Health 2015, 21, 314–327. [CrossRef]

12. da Cunha, D.T. Improving food safety practices in the foodservice industry. Curr. Opin. Food Sci. 2021, 42, 127–133. [CrossRef]
13. de Andrade, M.L.; Stedefeldt, E.; Zanin, L.M.; da Cunha, D.T. Food safety culture in food services with different degrees of risk

for foodborne diseases in Brazil. Food Control 2020, 112, 107152. [CrossRef]
14. de Andrade, M.L.; Stedefeldt, E.; Zanin, L.M.; Zanetta, L.D.; da Cunha, D.T. Unveiling the food safety climate’s paths to adequate

food handling in the hospitality industry in Brazil. Int. J. Contemp. Hosp. Manag. 2021, 33, 873–892. [CrossRef]
15. Ungku Fatimah, U.Z.A.; Strohbehn, C.H.; Arendt, S.W. An empirical investigation of food safety culture in onsite foodservice

operations. Food Control 2014, 46, 255–263. [CrossRef]
16. Jung, H.S.; Yoon, H.H. Antecedents and consequences of employees’ job stress in a foodservice industry: Focused on emotional

labor and turnover intent. Int. J. Hosp. Manag. 2014, 38, 84–88. [CrossRef]
17. Silva, C.T.; Hakim, M.P.; Zanetta, L.D.; Pinheiro, G.S.D.D.; Gemma, S.F.B.; da Cunha, D.T. Burnout and food safety: Understanding

the role of job satisfaction and menu complexity in foodservice. Int. J. Hosp. Manag. 2021, 92, 102705. [CrossRef]
18. Freitas, R.S.G.; Cunha, D.T.; Stedefeldt, E. Work Conditions, Social Incorporations, and Foodborne Diseases Risk: Reflections

About the (Non) Compliance of Food Safety Practices. Risk Anal. 2020, 40, 926–938. [CrossRef]
19. Iddagoda, Y.A.; Opatha, H.H.D.N.P. Relationships and Mediating Effects of Employee Engagement: An Empirical Study of

Managerial Employees of Sri Lankan Listed Companies. SAGE Open 2020, 10, 215824402091590. [CrossRef]
20. Salanova, M.; Agut, S.; Peiró, J.M. Linking Organizational Resources and Work Engagement to Employee Performance and

Customer Loyalty: The Mediation of Service Climate. J. Appl. Psychol. 2005, 90, 1217. [CrossRef]
21. Cheng, J.-C.; O-Yang, Y. Hotel employee job crafting, burnout, and satisfaction: The moderating role of perceived organizational

support. Int. J. Hosp. Manag. 2018, 72, 78–85. [CrossRef]
22. Ahola, K.; Väänänen, A.; Koskinen, A.; Kouvonen, A.; Shirom, A. Burnout as a predictor of all-cause mortality among industrial

employees: A 10-year prospective register-linkage study. J. Psychosom. Res. 2010, 69, 51–57. [CrossRef]
23. Radic, A.; Arjona-Fuentes, J.M.; Ariza-Montes, A.; Han, H.; Law, R. Job demands–job resources (JD-R) model, work engagement,

and well-being of cruise ship employees. Int. J. Hosp. Manag. 2020, 88, 102518. [CrossRef]
24. Mäkikangas, A.; Leiter, M.P.; Kinnunen, U.; Feldt, T. Profiling development of burnout over eight years: Relation with job

demands and resources. Eur. J. Work Organ. Psychol. 2020, 30, 720–731. [CrossRef]

http://doi.org/10.1016/j.ijhm.2021.102858
http://doi.org/10.1016/j.foodcont.2017.08.010
http://doi.org/10.4315/0362-028X-70.9.2199
http://doi.org/10.1016/j.foodcont.2022.109198
http://doi.org/10.3390/nu11081784
http://www.ncbi.nlm.nih.gov/pubmed/31382354
http://doi.org/10.1016/j.foodcont.2021.108020
http://doi.org/10.1080/09603120601124371
http://doi.org/10.1179/2049396715Y.0000000011
http://doi.org/10.1016/j.cofs.2021.05.010
http://doi.org/10.1016/j.foodcont.2020.107152
http://doi.org/10.1108/IJCHM-09-2020-1030
http://doi.org/10.1016/j.foodcont.2014.05.029
http://doi.org/10.1016/j.ijhm.2014.01.007
http://doi.org/10.1016/j.ijhm.2020.102705
http://doi.org/10.1111/risa.13453
http://doi.org/10.1177/2158244020915905
http://doi.org/10.1037/0021-9010.90.6.1217
http://doi.org/10.1016/j.ijhm.2018.01.005
http://doi.org/10.1016/j.jpsychores.2010.01.002
http://doi.org/10.1016/j.ijhm.2020.102518
http://doi.org/10.1080/1359432X.2020.1790651


Foods 2022, 11, 2671 15 of 18

25. Frederick, D.E.; VanderWeele, T.J. Longitudinal meta-analysis of job crafting shows positive association with work engagement.
Cogent Psychol. 2020, 7, 1746733. [CrossRef]

26. Jung, H.S.; Seo, K.H.; Yoon, H.H. The Importance of Leader Integrity on Family Restaurant Employees’ Engagement and
Organizational Citizenship Behaviors: Exploring Sustainability of Employees’ Generational Differences. Sustain. Basel Switz.
2020, 12, 2504. [CrossRef]

27. Xanthopoulou, D.; Bakker, A.B.; Demerouti, E.; Schaufeli, W.B. Work engagement and financial returns: A diary study on the role
of job and personal resources. J. Occup. Organ. Psychol. 2009, 82, 183–200. [CrossRef]

28. Lambert, A.; Jones, R.P.; Clinton, S. Employee engagement and the service profit chain in a quick-service restaurant organization.
J. Bus. Res. 2021, 135, 214–225. [CrossRef]

29. Wrzesniewski, A.; Dutton, J.E. Crafting a Job: Revisioning Employees as Active Crafters of Their Work. Acad. Manage. Rev. 2001,
26, 179. [CrossRef]

30. Bakker, A.B.; Demerouti, E. La teoría de las demandas y los recursos laborales. Rev. Psicol. Trab. Las Organ. 2013, 29, 107–115.
[CrossRef]

31. Demerouti, E.; Bakker, A.B.; Nachreiner, F.; Schaufeli, W.B. The job demands-resources model of burnout. J. Appl. Psychol. 2001,
86, 499–512. [CrossRef]

32. Bakker, A.B.; Demerouti, E. Job Demands-Resources Theory. In Wellbeing; Cooper, C.L., Ed.; John Wiley & Sons, Ltd: Chichester,
UK, 2014; pp. 1–28. ISBN 978-1-118-53941-5.

33. Bakker, A.B.; Demerouti, E. The Job Demands-Resources model: State of the art. J. Manag. Psychol. 2007, 22, 309–328. [CrossRef]
34. Bakker, A.B.; Demerouti, E.; Sanz-Vergel, A.I. Burnout and Work Engagement: The JD–R Approach. Annu. Rev. Organ. Psychol.

Organ. Behav. 2014, 1, 389–411. [CrossRef]
35. Tummers, L.G.; Bakker, A.B. Leadership and Job Demands-Resources Theory: A Systematic Review. Front. Psychol. 2021, 12,

722080. [CrossRef] [PubMed]
36. Maslach, C.; Leiter, M.P. Understanding the burnout experience: Recent research and its implications for psychiatry. World

Psychiatry Off. J. World Psychiatr. Assoc. WPA 2016, 15, 103–111. [CrossRef] [PubMed]
37. Bakker, A.B.; Demerouti, E. Job demands–resources theory: Taking stock and looking forward. J. Occup. Health Psychol. 2017, 22,

273–285. [CrossRef]
38. Schaufeli, W.B.; Bakker, A.B. Job demands, job resources, and their relationship with burnout and engagement: A multi-sample

study. J. Organ. Behav. 2004, 25, 293–315. [CrossRef]
39. Maslach, C.; Schaufeli, W.B.; Leiter, M.P. Job burnout. Annu. Rev. Psychol. 2001, 52, 397–422. [CrossRef]
40. Schaufeli, W.B.; Bakker, A.B.; Van Rhenen, W. How changes in job demands and resources predict burnout, work engagement,

and sickness absenteeism. J. Organ. Behav. 2009, 30, 893–917. [CrossRef]
41. Maslach, C.; Leiter, M.P. The Truth About Burnout: How Organizations Cause Personal Stress and What to Do About It; Jossey-Bass: San

Francisco, CA, USA, 1997; ISBN 978-0-470-42356-1.
42. Mayuran, L.; Kailasapathy, P. To engage or not? Antecedents of employee engagement in Sri Lanka. Asia Pac. J. Hum. Resour.

2022, 60, 584–607. [CrossRef]
43. Bailey, C.; Madden, A.; Alfes, K.; Fletcher, L. The Meaning, Antecedents and Outcomes of Employee Engagement: A Narrative

Synthesis. Int. J. Manag. Rev. 2017, 19, 31–53. [CrossRef]
44. Xanthopoulou, D.; Bakker, A.B.; Demerouti, E.; Schaufeli, W.B. Reciprocal relationships between job resources, personal resources,

and work engagement. J. Vocat. Behav. 2009, 74, 235–244. [CrossRef]
45. Wickramasinghe, N.D.; Dissanayake, D.S.; Abeywardena, G.S. Student burnout and work engagement: A canonical correlation

analysis. Curr. Psychol. 2021, in press. [CrossRef]
46. Goering, D.D.; Shimazu, A.; Zhou, F.; Wada, T.; Sakai, R. Not if, but how they differ: A meta-analytic test of the nomological

networks of burnout and engagement. Burn. Res. 2017, 5, 21–34. [CrossRef]
47. van Beek, I.; Kranenburg, I.C.; Taris, T.W.; Schaufeli, W.B. BIS- and BAS-activation and study outcomes: A mediation study.

Personal. Individ. Differ. 2013, 55, 474–479. [CrossRef]
48. Rabenu, E.; Shkoler, O.; Lebron, M.J.; Tabak, F. Heavy-work investment, job engagement, managerial role, person-organization

value congruence, and burnout: A moderated-mediation analysis in USA and Israel. Curr. Psychol. 2021, 40, 4825–4842. [CrossRef]
49. Maricut,oiu, L.P.; Sulea, C.; Iancu, A. Work engagement or burnout: Which comes first? A meta-analysis of longitudinal evidence.

Burn. Res. 2017, 5, 35–43. [CrossRef]
50. Verhoef, N.C.; Ruiter, M.D.; Blomme, R.J.; Curfs, E.C. Relationship between generic and occupation-specific job demands and

resources, negative work-home interference and burnout among GPs. J. Manag. Organ. 2021, 1–29, in press. [CrossRef]
51. Oprea, B.T.; Barzin, L.; Vîrgă, D.; Iliescu, D.; Rusu, A. Effectiveness of job crafting interventions: A meta-analysis and utility

analysis. Eur. J. Work Organ. Psychol. 2019, 28, 723–741. [CrossRef]
52. Tims, M.; Bakker, A.B.; Derks, D. Development and validation of the job crafting scale. J. Vocat. Behav. 2012, 80, 173–186.

[CrossRef]
53. Tims, M.; Bakker, A.B. Job crafting: Towards a new model of individual job redesign. SA J. Ind. Psychol. 2010, 36, 9p. [CrossRef]
54. Berg, J.M.; Dutton, J.E.; Wrzesniewski, A. Job crafting and meaningful work. In Purpose and Meaning in the Workplace; Dik, B.J.,

Byrne, Z.S., Steger, M.F., Eds.; American Psychological Association: Washington, DC, USA, 2013; pp. 81–104. ISBN 978-1-4338-
1314-6.

http://doi.org/10.1080/23311908.2020.1746733
http://doi.org/10.3390/su12062504
http://doi.org/10.1348/096317908X285633
http://doi.org/10.1016/j.jbusres.2021.06.009
http://doi.org/10.2307/259118
http://doi.org/10.5093/tr2013a16
http://doi.org/10.1037/0021-9010.86.3.499
http://doi.org/10.1108/02683940710733115
http://doi.org/10.1146/annurev-orgpsych-031413-091235
http://doi.org/10.3389/fpsyg.2021.722080
http://www.ncbi.nlm.nih.gov/pubmed/34659034
http://doi.org/10.1002/wps.20311
http://www.ncbi.nlm.nih.gov/pubmed/27265691
http://doi.org/10.1037/ocp0000056
http://doi.org/10.1002/job.248
http://doi.org/10.1146/annurev.psych.52.1.397
http://doi.org/10.1002/job.595
http://doi.org/10.1111/1744-7941.12270
http://doi.org/10.1111/ijmr.12077
http://doi.org/10.1016/j.jvb.2008.11.003
http://doi.org/10.1007/s12144-021-02113-8
http://doi.org/10.1016/j.burn.2017.05.003
http://doi.org/10.1016/j.paid.2013.04.013
http://doi.org/10.1007/s12144-019-00423-6
http://doi.org/10.1016/j.burn.2017.05.001
http://doi.org/10.1017/jmo.2021.16
http://doi.org/10.1080/1359432X.2019.1646728
http://doi.org/10.1016/j.jvb.2011.05.009
http://doi.org/10.4102/sajip.v36i2.841


Foods 2022, 11, 2671 16 of 18

55. Kooij, D.T.A.M.; van Woerkom, M.; Wilkenloh, J.; Dorenbosch, L.; Denissen, J.J.A. Job crafting towards strengths and interests:
The effects of a job crafting intervention on person–job fit and the role of age. J. Appl. Psychol. 2017, 102, 971–981. [CrossRef]

56. De Beer, L.T.; Tims, M.; Bakker, A.B. Job crafting and its impact on work engagement and job satisfaction in mining and
manufacturing. South Afr. J. Econ. Manag. Sci. 2016, 19, 400–412. [CrossRef]

57. Saragih, S.; Margaretha, M.; Situmorang, A.P. Analyzing Antecedents and Consequence of Job Crafting. Int. J. Manag. Econ. Soc.
Sci. 2020, 9, 76–89. [CrossRef]

58. van Wingerden, J.; Bakker, A.B.; Derks, D. Fostering employee well-being via a job crafting intervention. J. Vocat. Behav. 2017, 100,
164–174. [CrossRef]

59. Gordon, H.J.; Demerouti, E.; Le Blanc, P.M.; Bakker, A.B.; Bipp, T.; Verhagen, M.A.M.T. Individual job redesign: Job crafting
interventions in healthcare. J. Vocat. Behav. 2018, 104, 98–114. [CrossRef]

60. Zhang, L.; Lu, H.; Li, F. Proactive personality and mental health: The role of job crafting. PsyCh J. 2018, 7, 154–155. [CrossRef]
61. Rošková, E.; Faragová, L. Job Crafting, Work Engagement, Burnout: Mediating Role of Self- Efficacy. Stud. Psychol. 2020, 62,

148–163. [CrossRef]
62. Lee, J.Y.; Lee, Y. Job Crafting and Performance: Literature Review and Implications for Human Resource Development. Hum.

Resour. Dev. Rev. 2018, 17, 277–313. [CrossRef]
63. Shin, Y.; Hur, W.; Kim, H.; Cheol Gang, M. Managers as a Missing Entity in Job Crafting Research: Relationships between Store

Manager Job Crafting, Job Resources, and Store Performance. Appl. Psychol. 2020, 69, 479–507. [CrossRef]
64. Duffy, R.D.; Prieto, C.G.; Kim, H.J.; Raque-Bogdan, T.L.; Duffy, N.O. Decent work and physical health: A multi-wave investigation.

J. Vocat. Behav. 2021, 127, 103544. [CrossRef]
65. Lubbadeh, T. Job Burnout: A General Literature Review. Int. Rev. Manag. Mark. 2020, 10, 7–15. [CrossRef]
66. Salvagioni, D.A.J.; Melanda, F.N.; Mesas, A.E.; González, A.D.; Gabani, F.L.; de Andrade, S.M. Physical, psychological and

occupational consequences of job burnout: A systematic review of prospective studies. PLoS ONE 2017, 12, e0185781. [CrossRef]
67. Oprea, B.; Iliescu, D. Burnout and job insecurity: The mediating role of job crafting. Psychol. Hum. Resour. J. 2015, 13, 232.
68. Taris, T.W. Is there a relationship between burnout and objective performance? A critical review of 16 studies. Work Stress 2006,

20, 316–334. [CrossRef]
69. Kyung-Eun, L.; Kang-Hyun, S. Job Burnout, Engagement and Turnover Intention of Dietitians and Chefs at a Contract Foodservice

Management Company. J. Community Nutr. 2005, 7, 100–106.
70. Teo, S.T.T.; Nguyen, D.; Shafaei, A.; Bentley, T. High commitment HRM and burnout of frontline food service employees: A

moderated mediation model. Empl. Relat. Int. J. 2021, 43, 1342–1361. [CrossRef]
71. Han, S.J.; Bonn, M.A.; Cho, M. The relationship between customer incivility, restaurant frontline service employee burnout and

turnover intention. Int. J. Hosp. Manag. 2016, 52, 97–106. [CrossRef]
72. Wright, T.A.; Bonett, D.G. The contribution of burnout to work performance. J. Organ. Behav. 1997, 18, 491–499. [CrossRef]
73. Schaufeli, W.B.; Salanova, M.; González-romá, V.; Bakker, A.B. The Measurement of Engagement and Burnout: A Two Sample

Confirmatory Factor Analytic Approach. J. Happiness Stud. 2002, 3, 71–92. [CrossRef]
74. Bakker, A.B.; Schaufeli, W.B.; Leiter, M.P.; Taris, T.W. Work engagement: An emerging concept in occupational health psychology.

Work Stress 2008, 22, 187–200. [CrossRef]
75. Dalanhol, N.D.S.; de Freitas, C.P.P.; Machado, W.D.L.; Hutz, C.S.; Vazquez, A.C.S. Engajamento no trabalho, saúde mental e

personalidade em oficiais de justiça. Psico 2017, 48, 109. [CrossRef]
76. Lau, B. Mental health challenges and work engagement: The results from a cross-sectional study of Norwegian priests. Cogent

Psychol. 2020, 7, 1726094. [CrossRef]
77. Christopher Westland, J. Lower bounds on sample size in structural equation modeling. Electron. Commer. Res. Appl. 2010, 9,

476–487. [CrossRef]
78. Lequeurre, J.; Gillet, N.; Ragot, C.; Fouquereau, E. Validation of a French questionnaire to measure job demands and resources.

Rev. Int. Psychol. Soc. 2013, 26, 93–124.
79. Pimenta de Devotto, R.; de Lara Machado, W. Evidências de Validade da Versão Brasileira do Job Crafting Questionnaire.

Psico-USF 2020, 25, 39–49. [CrossRef]
80. Slemp, G.R.; Vella-Brodrick, D.A. The job crafting questionnaire: A new scale to measure the extent to which employees engage

in job crafting. Int. J. Wellbeing 2013, 3, 126–146.
81. Porto, A. Áreas da Vida no Trabalho Como Preditoras da Síndrome de Burnout: Tradução, Adaptação Transcultural e Validação do Modelo

AWS-MBIGS; Universidade Federal de Santa Maria: Santa Maria, Brazil, 2019.
82. Maslach, C.; Jackson, S.E.; Leiter, M.P. Maslach Burnout Inventory General Survey. In Maslach Burnout Inventory Manual;

Consulting Psychologist Press: Palo Alto, CA, USA, 1996; pp. 19–26.
83. Vazquez, A.C.S.; dos Santos Magnan, E.; Pacico, J.C.; Hutz, C.S.; Schaufeli, W.B. Adaptation and Validation of the Brazilian

Version of the Utrecht Work Engagement Scale. Psico-USF 2015, 20, 207–217. [CrossRef]
84. Schaufeli, W.; Bakker, A. Utrecht Work Engagement Scale: Preliminary Manual; Utrecht University: Utrecht, The Netherlands, 2004.
85. da Cunha, D.T.; de Oliveira, A.B.A.; de Freitas Saccol, A.L.; Tondo, E.C.; Silva, E.A.; Ginani, V.C.; Montesano, F.T.;

de Castro, A.K.F.; Stedefeldt, E. Food safety of food services within the destinations of the 2014 FIFA World Cup in Brazil:
Development and reliability assessment of the official evaluation instrument. Food Res. Int. 2014, 57, 95–103. [CrossRef]

http://doi.org/10.1037/apl0000194
http://doi.org/10.4102/sajems.v19i3.1481
http://doi.org/10.32327/IJMESS/9.2.2020.5
http://doi.org/10.1016/j.jvb.2017.03.008
http://doi.org/10.1016/j.jvb.2017.07.002
http://doi.org/10.1002/pchj.214
http://doi.org/10.31577/sp.2020.02.797
http://doi.org/10.1177/1534484318788269
http://doi.org/10.1111/apps.12179
http://doi.org/10.1016/j.jvb.2021.103544
http://doi.org/10.32479/irmm.9398
http://doi.org/10.1371/journal.pone.0185781
http://doi.org/10.1080/02678370601065893
http://doi.org/10.1108/ER-06-2020-0300
http://doi.org/10.1016/j.ijhm.2015.10.002
http://doi.org/10.1002/(SICI)1099-1379(199709)18:5&lt;491::AID-JOB804&gt;3.0.CO;2-I
http://doi.org/10.1023/A:1015630930326
http://doi.org/10.1080/02678370802393649
http://doi.org/10.15448/1980-8623.2017.2.25885
http://doi.org/10.1080/23311908.2020.1726094
http://doi.org/10.1016/j.elerap.2010.07.003
http://doi.org/10.1590/1413-82712020250104
http://doi.org/10.1590/1413-82712015200202
http://doi.org/10.1016/j.foodres.2014.01.021


Foods 2022, 11, 2671 17 of 18

86. da Cunha, D.T.; Stedefeldt, E.; de Rosso, V.V. He is worse than I am: The positive outlook of food handlers about foodborne
disease. Food Qual. Prefer. 2014, 35, 95–97. [CrossRef]

87. Hussain, S.; Zhu, F.; Ali, Z. Examining Influence of Construction Projects’ Quality Factors on Client Satisfaction Using Partial
Least Squares Structural Equation Modeling. J. Constr. Eng. Manag. 2019, 145, 05019006. [CrossRef]

88. Hair, J.F.; Ringle, C.M.; Sarstedt, M. PLS-SEM: Indeed a Silver Bullet. J. Mark. Theory Pract. 2011, 19, 139–152. [CrossRef]
89. Hair, J.F.; Hult, G.T.M.; Ringle, C.M.; Sarstedt, M. A Primer on Partial Least Squares Structural Equation Modeling (Pls-Sem), 3rd ed.;

Sage Publications: Los Angeles, CA, USA, 2021; ISBN 978-1-5443-9640-8.
90. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Academic Press: New York, NY, USA, 1988;

ISBN 978-0-8058-0283-2.
91. Fornell, C.; Larcker, D.F. Structural Equation Models with Unobservable Variables and Measurement Error: Algebra and Statistics.

J. Mark. Res. 1981, 18, 382–388. [CrossRef]
92. Shmueli, G.; Sarstedt, M.; Hair, J.F.; Cheah, J.-H.; Ting, H.; Vaithilingam, S.; Ringle, C.M. Predictive model assessment in PLS-SEM:

Guidelines for using PLSpredict. Eur. J. Mark. 2019, 53, 2322–2347. [CrossRef]
93. Garcia, C.; Abreu, L.; Ramos, J.; Castro, C.; Smiderle, F.; Santos, J.; Bezerra, I. Influence of Burnout on Patient Safety: Systematic

Review and Meta-Analysis. Medicina 2019, 55, 553. [CrossRef] [PubMed]
94. Nahrgang, J.D.; Morgeson, F.P.; Hofmann, D.A. Safety at work: A meta-analytic investigation of the link between job demands,

job resources, burnout, engagement, and safety outcomes. J. Appl. Psychol. 2011, 96, 71–94. [CrossRef]
95. Pienaar, J.; Willemse, S.A. Burnout, engagement, coping and general health of service employees in the hospitality industry. Tour.

Manag. 2008, 29, 1053–1063. [CrossRef]
96. Zanetta, L.D.; Hakim, M.P.; Stedefeldt, E.; de Rosso, V.V.; Cunha, L.M.; Redmond, E.C.; da Cunha, D.T. Consumer risk perceptions

concerning different consequences of foodborne disease acquired from food consumed away from home: A case study in Brazil.
Food Control 2022, 133, 108602. [CrossRef]

97. Cui, B.; Liang, C.B.; Wang, L.D.-L.; Chen, X.; Xu, M.Y.; Ke, J.; Tian, Y. Job burnout is associated with poorer hand-washing
behaviors among restaurant kitchen chefs: Evidence from jiangsu province, China. Psychol. Health Med. 2021, 10, 1–9. [CrossRef]

98. Lyons, P. The Crafting of Jobs and Individual Differences. J. Bus. Psychol. 2008, 23, 25–36. [CrossRef]
99. Codex Alimentarius—International Food Standards: General Principles of Food Hygiene CXC 1-1969 2020. Available on-

line: https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.
org%252Fsites%252Fcodex%252FStandards%252FCXC%2B1-1969%252FCXC_001e.pdf (accessed on 20 June 2022).

100. de Cássia Akutsu, R.; Botelho, R.A.; Camargo, E.B.; Sávio, K.E.O.; Araújo, W.C. A ficha técnica de preparação como instrumento
de qualidade na produção de refeições. Rev. Nutr. 2005, 18, 277–279. [CrossRef]

101. Pereira, I.G.S.; Lemos, L.W.; Lemos, K.G.E.; Akutsu, R.C.C.A.; Botelho, R.B.A.; Camargo, É.B. Construção e implementação de
fichas técnicas de preparação de unidade de alimentação e nutrição. J. Health NPEPS 2019, 4, 210–227. [CrossRef]

102. Piekkari, A. Finding Meaningfulness in Customer Service: Job Crafting Practices of Restaurant Workers Implications for Employee
Well-being at Fazer Food Services; Aalto University School of Business: Espoo, Finland, 2015.

103. Zhang, F.; Parker, S.K. Reorienting job crafting research: A hierarchical structure of job crafting concepts and integrative review. J.
Organ. Behav. 2019, 40, 126–146. [CrossRef]

104. Niessen, C.; Weseler, D.; Kostova, P. When and why do individuals craft their jobs? The role of individual motivation and work
characteristics for job crafting. Hum. Relat. 2016, 69, 1287–1313. [CrossRef]

105. Mathieu, M.; Eschleman, K.J.; Cheng, D. Meta-analytic and multiwave comparison of emotional support and instrumental
support in the workplace. J. Occup. Health Psychol. 2019, 24, 387–409. [CrossRef]

106. Tucker, M.K.; Jimmieson, N.L.; Bordia, P. Supervisor support as a double-edged sword: Supervisor emotion management accounts
for the buffering and reverse-buffering effects of supervisor support. Int. J. Stress Manag. 2018, 25, 14–34. [CrossRef]

107. Xu, X.; Payne, S.C. When do job resources buffer the effect of job demands? Int. J. Stress Manag. 2020, 27, 226–240. [CrossRef]
108. Grawitch, M.J.; Barber, L.K.; Justice, L. Rethinking the Work–Life Interface: It’s Not about Balance, It’s about Resource Allocation.

Appl. Psychol. Health Well-Being 2010, 2, 127–159. [CrossRef]
109. Bao, H.; Liu, C.; Ma, J.; Feng, J.; He, H. When job resources function as a stress buffer: A resource allocation perspective of the job

demands-resources model. Personal. Individ. Differ. 2022, 192, 111591. [CrossRef]
110. Lin, W.; Ma, J.; Wang, L.; Wang, M. A double-edged sword: The moderating role of conscientiousness in the relationships between

work stressors, psychological strain, and job performance. J. Organ. Behav. 2015, 36, 94–111. [CrossRef]
111. Young, I.; Thaivalappil, A.; Waddell, L.; Meldrum, R.; Greig, J. Psychosocial and organizational determinants of safe food

handling at retail and food service establishments: A systematic review and meta-analysis. Int. J. Environ. Health Res. 2019, 29,
371–386. [CrossRef]

112. de Andrade, M.L.; Rodrigues, R.R.; Antongiovanni, N.; da Cunha, D.T. Knowledge and risk perceptions of foodborne disease by
consumers and food handlers at restaurants with different food safety profiles. Food Res. Int. 2019, 121, 845–853. [CrossRef]

113. Rodrigues, K.L.; Eves, A.; das Neves, C.P.; Souto, B.K.; dos Anjos, S.J.G. The role of Optimistic Bias in safe food handling
behaviours in the food service sector. Food Res. Int. 2020, 130, 108732. [CrossRef]

114. Cunha, D.T.; Braga, A.R.C.; de Camargo Passos, E.; Stedefeldt, E.; Rosso, V.V. The existence of optimistic bias about foodborne
disease by food handlers and its association with training participation and food safety performance. Food Res. Int. Ott. Ont 2015,
75, 27–33. [CrossRef]

http://doi.org/10.1016/j.foodqual.2014.02.009
http://doi.org/10.1061/(ASCE)CO.1943-7862.0001655
http://doi.org/10.2753/MTP1069-6679190202
http://doi.org/10.1177/002224378101800313
http://doi.org/10.1108/EJM-02-2019-0189
http://doi.org/10.3390/medicina55090553
http://www.ncbi.nlm.nih.gov/pubmed/31480365
http://doi.org/10.1037/a0021484
http://doi.org/10.1016/j.tourman.2008.01.006
http://doi.org/10.1016/j.foodcont.2021.108602
http://doi.org/10.1080/13548506.2021.2004316
http://doi.org/10.1007/s10869-008-9080-2
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC%2B1-1969%252FCXC_001e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC%2B1-1969%252FCXC_001e.pdf
http://doi.org/10.1590/S1415-52732005000200012
http://doi.org/10.30681/252610103388
http://doi.org/10.1002/job.2332
http://doi.org/10.1177/0018726715610642
http://doi.org/10.1037/ocp0000135
http://doi.org/10.1037/str0000046
http://doi.org/10.1037/str0000146
http://doi.org/10.1111/j.1758-0854.2009.01023.x
http://doi.org/10.1016/j.paid.2022.111591
http://doi.org/10.1002/job.1949
http://doi.org/10.1080/09603123.2018.1544611
http://doi.org/10.1016/j.foodres.2019.01.006
http://doi.org/10.1016/j.foodres.2019.108732
http://doi.org/10.1016/j.foodres.2015.05.035


Foods 2022, 11, 2671 18 of 18
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