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ABSTRACT
The purpose of this research was to develop and validate a
measurement scale for food safety culture in onsite foodservices.
Nonsupervisory employees in hospital and school foodservices
par cipated in a two‐phase, mixed methods research design process. In
phase 1, four focus groups were conducted to iden fy relevant factors
of food safety culture. In phase 2, a survey completed by 582
respondents appeared to validate six food safety culture factors:
management and coworkers support, communica on, self‐
commitment, environment support, work pressure, and risk judgment.
The scale can be used to assess current food safety prac ces and
strategize future food safety improvement goals.
Keywords: Food safety culture, onsite foodservice, measurement scale
development, safe food handling prac ces, organiza onal culture.
Acknowledgments: The research project was funded in part by the
Foodservice Systems Management Educa on Council

INTRODUCTION
Food safety con nues to be one of the most per nent issues in the
foodservice industry. Annually in the United States (U.S.), there are
approximately 48 million cases of foodborne illness, from specified
and unspecified agents, resul ng in 128,000 hospitaliza ons and
3,000 deaths (Scallan, Griﬃn, Angulo, Tauxe, & Hoekstra, 2011a;
Scallan et al., 2011b). According to the Centers for Disease Control
and Preven on, incidence of foodborne illness was highest in children
younger than five years old with an es mated 5% of the infec ons
associated with recognized outbreaks; whereas, infected persons
older than 60 years old were reported to have the highest
percentages of hospitalized cases (40%) and case‐fatality ra os (1.5%)
(Centers for Disease Control and Preven on [CDC], 2011). For onsite
foodservices serving these popula ons, food safety is of paramount
importance for the health and well‐being of their customers.
Ins tu onal se ngs have been iden fied as the most commonly
reported place for norovirus outbreaks in CDC surveillance reports
(CDC, 2007). Between 1994 and 2006, long‐term care facili es
accounted for 35.5% of the norovirus outbreaks confirmed by the
CDC, while other se ngs such as school and childcare centers
accounted for 13% of the confirmed incidents (CDC, 2007). It should
be recognized the norovirus is just one cause of foodborne illness
outbreaks.
The most commonly reported risk factors for foodborne illness
outbreaks were improper holding temperatures, poor personal
hygiene, and cross‐contamina on (U.S. Food Drug Administra on
[FDA], 2009). Mul ple studies have been conducted to iden fy
barriers to perform food safety prac ces associated with these risk
factors (Green et al., 2007; Howells et al., 2008; Pragle, Harding, &

Mack, 2007; Strohbehn, Sneed, Paez, & Meyer, 2008). Besides lack of
knowledge and technical skills, factors related to organiza onal
culture were iden fied as barriers to perform food safety prac ces
(Green et al., 2007; Howells et al., 2008; Pragle et al., 2007). Lack of
organiza onal support, lack of encouragement from managers and
coworkers, inadequate facili es and supplies, as well as lack of
accountability were some of the reported barriers related to
organiza onal culture. These studies demonstrate that preven ng
foodborne illness requires going beyond food safety training. Such
findings also highlighted the poten al impact of organiza onal culture
on changing food safety prac ces.
Recognizing organiza onal culture as a contribu ng factor to food
safety prac ces, experts have recommended the establishment of a
posi ve food safety culture to encourage and improve prac ces
(Arendt & Sneed, 2008; Griﬃth, Livesey & Clayton, 2010a; Taylor,
2011; Yiannas, 2009). Organiza onal culture has been studied in
various areas and there are many defini ons given. In this study,
organiza onal culture is viewed as shared percep ons among
members of an organiza on regarding policies, procedures and
prac ces (Schein, 1985). Food safety culture is a specific form of
organiza onal culture that represents the way an organiza on “does
food safety” (Yiannas, 2009, p.12). The role of organiza onal culture
in changing behavior is well documented in areas such as workers
health and safety educa on (Flin, 2007; Guldenmund, 2007; Zohar,
2003). Studies have shown that workers’ behaviors are partly
influenced by the prevailing cultural norms in their work
environments, thus eﬀec ve interven ons for behavioral changes
need to be designed taking these cultural factors into account.
Likewise, organiza onal culture is predicted to play a significant role
in determining the success of food safety interven ons (Mitchell,
Fraser, & Bearon, 2007; Yiannas, 2009) and food safety management
systems (Ball, Wilcock, & Aung, 2010a; Griﬃth, Livesey & Clayton,
2010b; Taylor, 2008) in the food industry.
In recent years, the concept of food safety culture has a racted
increased a en on from prac oners and academics. Researchers
acknowledge that food safety problems in the food industry are partly
caused by organiza onal culture, thus food safety culture has been
highlighted as another focal area for improving food safety prac ces
(Ball et al., 2010a; Griﬃth et al., 2010a; Powell, Jacob, & Chapman,
2011; Ungku Zainal Abidin, Arendt, & Strohbehn, 2013; Yiannas,
2009).
Despite being an important indicator of performance, organiza onal
culture is recognized as a nebulous academic concept and has been
applied in rather ambiguous ways. Numerous defini ons and
measurement scales of organiza onal culture have been introduced.
There is no agreement on the best approach to measuring the
rela onship between organiza onal culture and performance (Clarke,
2000). Although no consensus exists regarding the theore cal
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founda on of this concept, three significant commonali es arise in all
applica ons: the interrela onship between the individual and the
environment, emphasis on mul ‐dimensions, and context specificity.
Researchers have adapted measurement scales of organiza onal
culture in various fields of study to understand factors impac ng food
safety culture as shown in Table 1. The scope of measurement vary
depending on study context but three factors appear rela vely
persistent: 1) management support and commitment, 2) system and
process (e.g., procedures, communica on, and resources), and 3)
employee a tude and behaviors. Assessments of food safety culture
help organiza ons understand why employees do not perform safe
food handling prac ces while working (Ball et al., 2010a; Griﬃth et al.,
2010a; Taylor, 2011; Ungku Zainal Abidin et al. 2013; Yiannas, 2009).
Although many food safety experts suggested the importance of
crea ng a posi ve food safety culture, limited research has been
conducted to understand what cons tutes food safety culture in
onsite foodservices. In addi on, there is a lack of measurement scales
to evaluate food safety culture in onsite foodservice. Published works
on food safety culture is primarily based on expert opinions. Thus, the
current study developed a measurement scale for onsite foodservices
by iden fying specific items to assess food safety culture (including
those determined in previous works). Validity of the developed scale
was evaluated to establish the psychometric proper es.
METHODS
A mixed methods design was used in this study and included two
phases. In phase 1, focus groups were conducted with foodservice
employees to explore factors influencing safe food handling prac ces,
thus defining relevant factors of food safety culture in onsite
foodservice. In phase 2, a measurement scale of food safety culture
was developed based on focus group findings. The measurement
scale was tested and validated in two types of onsite foodservices‐
hospitals and schools. Human Subjects Ins tu onal Review Board
approval was obtained prior to data collec on.
Phase 1—Focus groups
Par cipant selec on: Par cipants were selected based on purposive
sampling procedure (Pa on, 2003) with three selec on criteria: 1)
current or former employee with nonsupervisory posi on in hospital
or school foodservice, 2) at least 18 years of age at the me of
recruitment, and 3) have or had experience in a foodservice job
involving food handling. These selec on criteria were established to
ensure par cipants could provide informa on regarding food safety

culture in foodservice organiza ons. Par cipants were recruited from
hospital and school foodservices located in central Iowa. All
par cipants received a $40 token of apprecia on for par cipa ng.
Data collec on: An experienced moderator was hired to facilitate the
focus group sessions with help of an assistant moderator; one of the
researchers. Four focus groups with homogenous members were
held; two sessions with employees from school foodservices and two
sessions with college students who were working or had worked in
health care foodservice. A topic guide was used to encourage
discussion; it consisted of two key ques ons: 1) What does your
workplace do to help you follow safe food handling prac ces? 2)
What do you believe are the main factors in the workplace that
prevent you from following safe food handling prac ces? Focus
groups lasted 60‐90 minutes with 5‐12 par cipants in each session.
Morgan (1998) recommended 6 ‐12 as an op mum number of
par cipants for enabling eﬀec ve and meaningful discussion. All focus
groups were audio‐recorded.
Data analysis: Focus group audio‐records were transcribed verba m
and manually analyzed using deduc ve and induc ve thema c
analysis (Fereday & Muir‐Cochrane, 2006). Two researchers, trained
in qualita ve data analysis, developed themes independently and
then discussed un l consensus was achieved. Use of mul ple
researchers in the data analysis helps to achieve confirmability
(Merriam, 2002; Shenton, 2004).
Phase 2 – Survey
Survey design: A paper‐based survey containing two sec ons was
developed to test the food safety measurement scale developed for
this study. The first sec on consisted of the food safety culture
ques ons. Par cipants were asked to rate their level of agreement on
47 statements describing food safety prac ces in their current
workplace using a seven‐point Likert scale (1 = Strongly Disagree; 7 =
Strongly Agree). Three nega vely worded statements were used to
minimize agreement bias (DeVellis, 2003). The second sec on
contained 13 ques ons on demographic and organiza on
informa on. Pilot tes ng of the ques onnaire was conducted with
onsite foodservice employees (n = 31). Minor modifica ons were
made based on sugges ons from the pilot test par cipants.
Study sample: The psychometric proper es of the food safety culture
scale were tested by surveying foodservice employees from hospitals
and schools in Iowa, Minnesota, and Kansas. Only employees who

Table 1: Food safety culture factors iden fied in the literature
Author(s)/year
published
Yiannas (2009)

Griﬃth et al.
(2010b)

Context
Retail and
foodservice
industry
Food industry

Area adapted/
Tool
Safety science

Factors
Leadership, employee confidence, management support,
accountability, and sharing of knowledge and informa on

Safety science

Management systems and style, leadership, communica on,
commitment, environment and risk percep on
Knowledge (e.g., awareness, technical exper se, training), a tude/
psychological (e.g., agreement, risk awareness, self‐eﬃcacy,
mo va on), external (e.g., inspec on, government/industry guideline),
and behavioral (e.g., organiza onal culture, resources, competence)

Taylor (2011)

Mul ‐cultural food
industry

Management,
interna onal
business,
psychology

Ball et al. (2010b)

Meat processing plant

Food Safety Climate
tool

Five higher order factors: Management commitment, work unit
commitment, food safety training, infrastructure and worker food
safety behavior

Neal et al. (2012)

Restaurant

Food Safety Climate
tool

Management commitment, worker food safety behavior
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held nonsupervisory jobs, were at least 18 years old and had food
handling job tasks were selected for the study. A cluster sampling
technique was employed for selec ng groups of study units (i.e.,
foodservice organiza ons) instead of individual study units (i.e.,
employee) (Babbie, 2001). The sample of hospital and school
foodservices selected represented opera ons of diﬀerent size (i.e.,
bed capacity and number of students enrolled in district,
respec vely). Foodservice directors from 37 hospitals and 24 school
foodservices agreed to par cipate and distribute the ques onnaires
to a combined 2,030 hourly employees.
Data collec on: Ques onnaires were mailed to foodservice directors,
who then distributed the ques onnaires to their foodservice
employees. A self‐addressed prepaid business reply was used to
facilitate the return process and allow employees to send their
completed ques onnaires directly to the researcher, thus, supervisors
could not see employee responses. To mo vate par cipa on, a
dona on of 50 cents was made to a local food pantry for every
ques onnaire completed.
Data analysis: Survey data were analyzed using the Sta s cal
Program for Social Science SPSS (Version 18.0 for Windows, 2009).
Exploratory factors analysis was conducted using principal component
analysis to iden fy the underlying factors of food safety culture.
Internal consistency (Cronbach’s alpha) of each construct iden fied
was calculated to evaluate the scale reliability (Cronbach, 1951).
Confirmatory factor analysis was performed using the Analysis of
Moment Structures algorithm, AMOS (Version 3.61), a structural
equa on modeling package (Arbuckle, 1997) to validate the
measurement scale.
RESULTS AND DISCUSSION
Par cipant profile
Table 2 presents par cipants profile for the focus group and survey
research phases. Par cipants show rate for the focus groups was
94.0% (31 of 33 recruited came to the focus groups). Seventeen
hourly employees from school foodservices and 14 students who
were currently or had worked in health care foodservices par cipated
in the focus groups. A majority of the focus group par cipants were
female (93.5%) and slightly more than half (54.9%) were 30 years of
age or older. The predominately female make‐up of the focus groups
is not unexpected given that the recruitment sites had predominately
female employees or students.
Experiences in foodservice varied from less than a year (19.4%) to
more than 20 years (12.9%), and while 25.8% had worked in their
current opera ons for less than a year, 6.5% had worked more than
20 years. Most of the par cipants were part‐ me employees (64.5%)
and had received food safety training (93.5%) and cer fica on
(71.0%). Par cipants mainly worked in self‐operated (71%) as
opposed to contract‐managed (29.0%) foodservices.
For the survey phase, about an equal number of the 582 respondents
were employees in hospital (28.4% response rate with 287 responding
from 1,010 surveys distributed) and school foodservices (28.9%
response rate with 295 responding from 1,020 surveys distributed).
According to Dillman (2007), a popula on size of 2,000 requires a
sample of 322 to be within ± .05 of the popula on propor on with a
95% level of confidence; response rate to this study met this
standard. Females cons tuted 89.6% of the respondents with more
than 50% aged 50 years old and older. About half (54.4%) of the
respondents had at least 8 years of experience in foodservice and
36.6% had stayed in the current opera on 8 years and more.
Respondents were comprised of 56.6% part‐ me employees. Almost
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Table 2: Profile of focus group par cipants and survey
respondents
Focus group
Survey
(n = 31)
(n = 582)
Characteris cs
n
%
n
%
Gender
Female
29
93.5
517
89.6
Male
2
6.5
60
10.4
Age
18‐29 years old
14
45.2
71
12.2
30‐49 years old
8
25.8
190
32.6
50‐60 years old
6
19.4
184
31.6
Older than 60 years old
3
9.7
137
23.5
Time worked in foodservice opera ons
Less than 1 year
6
19.4
43
7.4
1‐3 years
11
35.5
84
14.4
4‐7 years
6
19.4
138
23.7
8‐12 years
2
6.5
114
19.6
13‐20 years
2
6.5
84
14.4
More than 20 years
4
12.9
119
20.4
Time worked in current opera on
Less than 1 year
8
25.8
91
15.6
22.5
1‐2 years
11
35.5
131
4‐7 years
5
16.1
147
23.5
8‐12 years
4
12.9
95
16.3
13‐20 years
1
3.2
54
9.3
More than 20 years
2
6.5
64
11.0
Employment status
Full‐ me
11
35.5
250
43.2
Part‐ me
20
64.5
328
56.6
Job tle
142
24.6
Cook/line cook
7
22.6
Food prep
9
29.0
69
12.0
Foodservice assistant
8
25.8
108
18.7
Dishwasher
0
0.0
22
3.8
Server
3
9.7
52
9.0
Other
4
12.9
88
15.3
More than one job tle
0
0.0
96
16.6
29
93.5
554
95.2
Received food safety training*
22
71.0
396
68.9
Comple on of formal food
safety cer fica on*
Type of opera on
Hospital
14
45.2
287
49.3
School
17
54.8
295
50.7
Management system
Self‐operated
22
71.0
270
72.8
Contract management
9
29.0
101
27.2
*Yes responses

all respondents (95.2%) had received some food safety training and
68.9% had completed formal food safety cer fica on. About 73% of
the respondents were employees in self‐operated organiza ons.
Determining factors of food safety culture
Nine themes emerged from the focus groups based on par cipants’
discussions about factors that help or prevent safe food handling
prac ces in the workplace: 1) leadership, 2) communica on, 3) self‐
commitment, 4) management system and style, 5) environment
support, 6) teamwork, 7) accountability, 8) work pressure, and 9) risk
percep on. These themes were iden fied in focus groups with both
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health care and school foodservice employees. In the following
sec on, the nine themes reflec ng factors influencing employees’
safe food handling prac ces in onsite foodservice are presented with
some per nent excerpts of par cipants’ narra ves included to
support the interpreta on of the themes.
Leadership: This theme included the role of leaders in inspiring,
monitoring, being a role model, and being physically engaged. The
extent to which the leader emphasizes and priori zes food safety was
expressed during the focus group as poten ally important in inspiring
safe food handling prac ces. Par cipants also men oned that leader’s
commitment by serving as a role model could aﬀect employees’
prac ces. Par cipants agreed that their leaders showed commitment
by monitoring safe food handling prac ces and physically engaging in
monitoring ac vi es. The following quota on illustrates the leader’s
role in monitoring and inspiring employees’ prac ces:
“He [manager] just kinda makes it a habit to like go around
and then kinda say hi to everyone, like at some point. And so,
that's when he see like the hairnets and like the nail polish
and just things like that”[Candace, health care foodservice
employee].
Communica on: Par cipants described several aspects of
communica on influencing safe food handling prac ces: openness,
consistency, bo om‐up approach, respect, feedback, and clarity.
Par cipants noted that there was open communica on among
coworkers in which they can freely speak up if something that may
aﬀect food safety occurred. Managers’ feedback and a bo om‐up
communica on approach were men oned as eﬀec ve two‐way
communica on that helps improve employees’ safe food handling
prac ces. Some par cipants men oned that they appreciated when
feedback on prac ces was given nicely and with respect. Others
men oned that employees could be er perform their jobs when they
know what is expected and organiza on clearly communicated the
expecta ons. The following quota on is an example of how
organiza on expecta ons on employees’ food safety prac ces were
clearly communicated:
“And actually before I got hired, right in my interview, like
before I was oﬀered the job, our boss told us what was
expected of us as far as our being up, no nail polish, no
chewing gum, like...basic stuﬀ to expect” [Courtney, health
care foodservice employee].
However, par cipants also men oned that some mes inconsistent
food safety informa on was received at the workplace as indicated in
the following quota on:
“So I pre y much learned three diﬀerent ways to do stuﬀ,
and like there were some congruencies but then...for a lot of
other stuﬀ, it just wasn't, like it's not as uniform as you would
hope, across the board.” [Emily, health care foodservice
employee].
Management style and system: Several coordinated ac vi es and
provisions of standard prac ces in management systems were
described influencing par cipants’ food safe prac ces. These included
policies and procedures, documenta on, guideline, and
implementa on/ enforcement. Enforcing food safety prac ces with
regular and detailed checking on employees’ compliance posi vely
aﬀected safe food handling prac ces. Par cipants noted how
organiza ons have detailed food safety procedures and guidelines in
the following quota on:
“….like by some of the equipment, there's like proper cleaning
procedures on there and like checklists that say, "Did you
make sure to do this?" Or "Before you leave, did you forget to
resani ze this?" So, it's just kind of like li le reminders and
The Journal of Foodservice Management & Education

like step‐by‐step instruc ons...” [Courtney, health care
foodservice employee].
Environment support: Adequate and quality resources were
men oned as instrumental elements of environment support that
influenced employees’ food safety prac ces. Examples of resources
men oned during the focus groups were facili es, equipment,
supplies and food safety training. Some par cipants confirmed that
environment support not only facilitates, but also prompts food
safety prac ces as illustrated in the following quota on.
“they provided like extra hair restraints or like nail polish
remover, um, just kind of, so there's no excuse to not be
following the proper codes” [Taylor, health care foodservice
employee].
However, par cipants also voiced that equipment or facili es not
func oning appropriately did not support produc on of safe food.
“Equipment failure is a big one too. We have freezers that
go down all the me, refrigerators that go down and lose
everything out of reserves and milk coolers going down in
the middle of the night. …losing your milk because they
temp it in the morning and it's ou a temp [not safe
temperature]” [Margaret, school foodservice employee].
Teamwork: Teamwork among coworkers was reportedly another
important aspect that influenced food safety prac ces. Par cipants
noted that coworkers help remind and support each other to comply
with safe food handling procedures. Teamwork spirit would likely
cause experienced employees to be helpful to the newcomers. The
following quota ons reflect how par cipants perceived teamwork
spirit among coworkers:
“we all kind of work together, tellin' each other, you know.
It's, it works out pre y good” [Susie, health care foodservice
employees].
“New people come in, and we...help them and it's like a li le
family” [female school foodservice employee].
According to par cipants, following food safety prac ces is
some mes challenging when there is a lack of teamwork among
coworkers from other departments.
“…if Environmental Services isn't keeping up with everything,
you know, the towels and, ah, hand sani zer…it is really hard
for us to leave in the middle of our shi to bring back more
paper towels or soap dispensers when we're serving forty or
fi y residents in an hour‐long period” [Lynn, health care
foodservice employee].
Accountability: Par cipants men oned that their organiza ons
stressed the importance of food safety by giving disciplinary ac on to
those who do not follow the food safety policies. Termina on or
suspension was noted as examples of disciplinary ac ons taken to
show how cri cal food safety is to the organiza on. The following
quota on gives an indica on of how organiza ons have used
accountability measures to shape food safety culture as described by
par cipants:
“And they have like cameras that they watch, so, if you do
anything like that, like I know people have been fired for like
ea ng food while they were like making it or
something” [Peyton, health care foodservice employee].
Work pressure: Par cipants agreed that some aspects of work
pressure did aﬀect their food safety prac ces. Time constraints were
commonly men oned as the main challenge to comply with the
standard procedures. Customers’ expecta ons also created pressures
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on employees to comply with procedures, as some par cipants were
aware that customers now are demanding a greater assurance from
employees to handle food safely. Par cipants’ descrip ons on these
work pressures are indicated in the following quota ons:
“So if you're running low on me or, you know, there's so
much to do, some mes I think that's an easy way to just
slough oﬀ and not follow exact procedures” [Lynn, health
care foodservice employee].
“..in this day and age, a lot of the kids, they're become more,
you know, aware...of, [food] safety” [Susie, school
foodservice employee].
Addi onally, inadequate number of staﬀ was men oned as another
work pressure aﬀec ng employees’ prac ces. Par cipants men oned
that they had diﬃculty complying with standards when tasks become
overloaded due to inadequacy of staﬀ as demonstrates by the
following quote:
“If you are shorthanded, if you start hurrying, you know….
And temps don't get taken ”[female health care foodservice
employee].
Risk percep ons: Par cipants admi ed that some of their food safety
prac ces had also been influenced by the extent to which
organiza ons were aware of the risks of not complying with food
safety regula ons and how far precau on measures were taken to
avoid the risk. Financial reasons were frequently noted as the drive in
making decisions involving risk. One par cipant explained why this is
the case:
“due to the funding, the supervisors and most of the people
know that, ah, if we don't follow the procedures, we can lose
the funding from the State and, ah, we lose the funding then
creates a big deficit and jobs will be on the line” [Terry,
school foodservice employee].
Par cipants noted some risk‐taking behaviors in their organiza ons
such as cu ng corners with food safety to meet produc on demands
or save money. Several organiza onal prac ces were perceived as
risky and some par cipants argued that they did not agree with
following these prac ces as illustrated in the following example of
quote:
“we were asked to serve milk that was expired like by a day
or something, but s ll not...something I was really not
comfortable with” [Emily, health care foodservice employee].
Scale Development and Valida on
Forty‐seven items were developed to represent the nine themes
iden fied in the focus groups: 1) leadership, 2) communica on, 3) self
‐commitment, 4) management system and style, 5) environment
support, 6) teamwork, 7) accountability, 8) work pressure, and 9) risk
percep ons. As recommended by DeVellis (2003), five to seven items
were developed to reflect the specific content of each of the nine
themes. Table 3 presents the scope and examples of ques ons
measuring food safety culture based on themes and subthemes from
focus groups data. In addi on, food safety culture aspects in the focus
groups unique to this study were iden fied (see Table 3).
To demonstrate that the factors of food safety culture iden fied in
phase 1 are nine dis nct factors, exploratory factor analysis was
carried out on the ques onnaire data. Principal component analysis
with Varimax rota on methods was conducted on the 47 food safety
culture items. Kaiser‐Meyer‐Oklin value was 0.971, exceeded the
minimum recommended value of 0.60 (Kaiser, 1974) and the Barle ’s
test of sphericity was significance (p < 0.001), which suggested the
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data were fit for factor analysis (Pedhazur & Schmelkin, 1991). Six
factors with eigenvalues greater than one were extracted, which
explained 64.64% of the variance a er rota on. To iden fy significant
items, three criteria were used: 1) retain items with factor loadings
exceeding 0.60 because loadings in excess of 0.60 (40% variance) are
considered good (Tabachnick & Fidell, 1996), 2) retain factors that
have at least three items per factor, and 3) eliminate items that load
significantly (i.e., 0.50 and above) on more than one factor a er
rota on as recommended by Hair, Blank, Babin, Anderson, and
Tatham (2006). Thirty‐one items were retained (Table 4). All items
have communali es ranging from 0.571 to 0.845. Cronbach’s alpha
reliability coeﬃcient was used to assess the reliability of each factor.
Alpha scores for the six factors ranged from 0.753 to 0.948 sugges ng
acceptable internal consistency (Nunnally & Benstein, 1994).
Factor 1 was termed “management and coworkers support” because
the 10 items loading on this factor were related to managers and
management roles in encouraging safe food handling prac ces and
teamwork among coworkers. Factor 2 was labeled “communica on”
because this factor contained items related to communica on
between management and employees as well as communica on
among coworkers. Factor 3 was labeled “self‐commitment” because
all items in this factor reflected employees’ internal mo va on to
perform safe food handling. Factor 4 was referred to as “environment
support” because this factor contained four items represen ng
measures on adequacy and quality of infrastructures that support
safe food handling prac ces. Labeled as “work pressure”, factor 5
contained three items that described pressures in the workplace
associated with me, work load and staﬀ adequacy that aﬀect safe
food handling prac ces. Finally, the last factor was named “risk
judgment” because the items included were associated with
organiza on risk taking decisions when implemen ng and complying
with food safety rules and regula ons.
Confirmatory factor analysis (CFA) was performed to further evaluate
the psychometric proper es of the scale. A measurement model
comprising the six food safety culture factors was tested to assess
reliability (latent variables) and construct validity. The results of CFA
indicated a good fit level (χ2/df = 3.914, normed fit index [NFI] =
0.916, incremental fit index [IFI] = 0.940, Tucker Lewis fit coeﬃcient
[TLI] = 0.929, compara ve fit index [CFI] = 0.940, root‐mean‐square
error of approxima on [RMSEA] = 0.057). The values for NFI, IFI, TLI,
and CFI greater than 0.90 indicated a sa sfactory model fit (Hair et
al., 2006). A RMSEA with a value less than 0.08 is recommended
(Hoyle & Panter, 1995). Composite reliability and average variance
extracted (AVE) were used to test the reliability of the constructs (i.e.,
latent variables). The composite reliability of the six constructs
ranged from 0.793 to 0.960 (Table 5) suggested acceptable reliability
(Nunnally, 1978). The AVEs of all six constructs ranged from 0.577 to
0.759, greater than the cut‐oﬀ value of 0.5 (Bagozzi & Yi, 1988; Hair
et al., 2006).
Construct validity was assessed by convergent validity and
discriminant validity. All the confirmatory factor loadings were
significant at the 0.001 level, which indicated sa sfactory convergent
validity of the measure (results not shown) (Hair et al., 2006).
Discriminant validity was determined by comparing the AVE for each
construct with the squared inter‐construct correla ons. As illustrated
in Table 5, all the AVEs were greater than the corresponding inter‐
construct squared correla on (except for inter‐construct squared
correla on 0.630) suppor ng the discriminant validity of the measure
(Fornell & Larcker, 1981).
Evalua on of the food safety culture scale developed in the current
study showed a good level of reliability and construct validity. In
addi on, all items were found to load on only one factor (Table 4). A
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Table 3: Development of ques onnaire items based on themes and subthemes Iden fied in Focus Groups
Themes
Subthemes
Scope of ques on
Examples of ques onnaire items
Leadership
The extent to which
….My manager always watches to see if employees are
 Inspire
 Monitor
leaders demonstrate their
prac cing safe food handling
 Role Model
commitment to food safety ….My manager is ac vely involved in making sure safe food
 Physical engagement
handling is prac ced
Transfer of food safety
….I can freely speak up if I see something that may aﬀect food
Communica on
 Openness
messages and knowledge
safety
 Consistency*
among management,
 Bo om‐up approach
….I receive feedback if I do not follow food safety prac ces
supervisory staﬀ and
 Respect*
 Feedback
coworkers
 Clarity
Employees values and
….Food safety is a high priority with me
Self‐Commitment  Personal prac ces
 Personal value
beliefs about food safety
….I follow food safety rules because I think they are important
 Internal mo va on
prac ces
Management
Coordinated ac vi es or
….Managers’ ac ons show that providing safe food to
 Policy and procedure
style and system
policy and procedure to
customers is a top priority
 Documenta on
direct or control food
 Guideline
….Our food safety policies and procedures give detailed
safety
guidance for prac ces
 Implementa on/
Enforcement
The availability and quality
…. Adequate supplies (e.g., gloves, thermometers, etc.) are
 Availability of facili es
Environment
of infrastructure and
readily available to perform safe food handling prac ces
support
 Quality of facili es*
training that support food
 Adequacy of supplies
….. I am provided with quality supplies that make it easy for me
safety prac ces
 Quality of supplies*
to follow safe food handling prac ces
 Adequacy of training
Teamwork
 Within department
Coworkers support with
…..Employees remind each other about following food safety
 Between department
regard to food safety
prac ces
 Between new and
prac ces in the workplace
….New employees and experienced employees work together
experienced staﬀ
to ensure food safety prac ces are in place
Accountability
 Reward and punishment
Checks and balances in
….Employees are disciplined or reprimanded when they fail to
 Internal rules and regu‐
place that made certain
follow food safety prac ces
desired outcomes are
la ons
….Food safety inspec ons by health inspectors help to ensure
 External rules and regu‐
being achieved
safe food handling prac ces are followed
la ons
Work pressure

 Time
 Adequacy of staﬃng
 Work schedule
 Customer expecta on*

Risk

 Risk‐taking
 Risk awareness

Various aspects of pressure
associated with food
prepara on that aﬀects
safe food handling
prac ces
Organiza onal risk
awareness and risk taking
decisions with regard to
food safety

….The number of staﬀ scheduled at each shi is adequate for
me to get my work done and handle food safely
….I always have enough me to follow safe food handling
procedures, even during rush hours
…..No compromises with safe prac ces are made when
handling food
…..When there is pressure to finish food produc on, managers
some mes tell us to work faster by taking shortcuts with food
safety

* Subthemes unique to this study

possible explana on for this result could be the use of a homogenous
sample in the survey (i.e., only employees who held nonsupervisory
posi on). Studies using mul ple groups of respondents within a
sample (e.g., employees of diﬀerent job posi ons) reported poor
measurement validity because factor structure was found unique to
each group (Coyle, Sleeman, & Adams, 1995; Ginsburg et al., 2009).
Another possible reason accoun ng for this result was the u liza on
of mixed methods approach in the development of the scale. Creswell
and Clark (2007) asserted mixed methods design is a good approach
in iden fica on of items and scales for quan ta ve instrument
development. Arendt, Strohbehn, Ellis, Paez, and Meyer (2011)
reported a sta s cally sound finding with combined use of open‐
ended ques ons and survey in developing an instrument to measure
mo vators for following food safety prac ces. The current study
further supports the advantages of using a mixed methods approach
with a combina on of focus group and survey data collec on in scale
development.
The Journal of Foodservice Management & Education

Researchers have proposed a range of factors impac ng food safety
culture. These factors were incorporated from a broader field of
studies including safety and health science, management,
interna onal business, psychology, and food processing (Ball,
Wilcock, & Colwell, 2010b; Griﬃth et al., 2010b; Neal, Binkley, &
Henroid, 2012; Taylor, 2011; Ungku Zainal Abidin et al. 2013; Yiannas,
2009). As evident in the current study, factors related to management
and coworker support, communica on, self‐commitment,
environment support, work pressure, and risk judgment appeared to
be relevant in the context of onsite foodservice. Most of these factors
were in line with previously proposed or iden fied factors aﬀec ng
food safety culture in a broader context of the food industry. Some
dispari es between previous research and the current findings were
iden fied. Neal et al. (2012) found two factors, management
commitment and worker food safety behavior, when evaluated food
safety culture in restaurants using a Food Safety Climate tool (Ball et
Page |6

Table 4: Exploratory factor analysis results from the survey (n = 582)
Factor

Items

F1: Management and coworker support
My manager always watches to see if
employees are prac cing safe food handling
My manager is ac vely involved in making sure
safe food handling is prac ced
My coworkers are always suppor ve of each
other regarding food safety
When lots of work needs to be done quickly,
employees work together as a team to get the
tasks completed safely
Employees remind each other about following
food safety prac ces
New employees and experienced employees
work together to ensure food safety prac ces
are in place
There is good coopera on among departments
to ensure that customers receive safely
prepared food
Management enforces food safety rules
consistently with all employees
Management inspires me to follow safe food
handling prac ces
Employees are disciplined or reprimanded
when they fail to follow food safety prac ces
F2: Communica on
I can freely speak up if I see something that
may aﬀect food safety
I am encouraged to provide sugges ons for
improving food safety prac ces
All managers give consistent informa on about
food safety
Management provides adequate and mely
informa on about current food safety rules
and regula ons
My manager generally gives appropriate
instruc ons on safe food handling
All of the necessary informa on for handling
food safely is readily available to me area
F3: Self‐commitment
Food safety is a high priority to me
I follow food safety rules because I think they
are important
I follow food safety rules because it is my
responsibility to do so
I am commi ed to following all food safety
rules
I keep my work area clean because I do not like
clu er
F4: Environment support
Adequate supplies are readily available to
perform safe food handling prac ces
Equipment items needed to prepare food
safely (e.g., hand washing sinks) are readily
available and accessible
Facili es are of adequate quality to follow safe
food handling prac ces
I am provided with quality supplies that make
it easy for me to follow safe food handling
prac ces
The Journal of Foodservice Management & Education

Varimax rota on loading

Communali es

F1

F2

F3

F4

F5

F6

0.689

0.325

0.108

0.172

0.047

0.031

0.704

0.664

0.430

0.127

0.178

0.003

0.092

0.812

0.789

0.225

0.133

0.219

0.211

0.063

0.787

0.738

0.203

0.157

0.179

0.303

0.062

0.755

0.743

0.210

0.216

0.124

0.266

0.002

0.735

0.664

0.324

0.217

0.252

0.254

0.162

0.770

0.601

0.263

0.220

0.281

0.288

0.177

0.690

0.701

0.378

0.089

0.218

0.038

0.112

0.814

0.643

0.415

0.134

0.290

0.008

0.138

0.790

0.603

0.258

0.166

0.017

0.212

0.044

0.664

0.226

0.688

0.277

0.036

0.279

0.104

0.693

0.299

0.715

0.199

0.068

0.252

0.048

0.715

0.476

0.640

0.173

0.170

0.111

0.087

0.756

0.355

0.670

0.216

0.301

0.122

0.116

0.800

0.410

0.671

0.263

0.224

0.001

0.147

0.819

0.229

0.609

0.130

0.359

0.203

0.076

0.666

0.190
0.151

0.156
0.231

0.808
0.829

0.274
0.231

0.040
0.092

0.088
0.120

0.807
0.840

0.129

0.170

0.840

0.246

0.105

0.075

0.845

0.176

0.206

0.828

0.194

0.093

0.111

0.833

0.066

0.118

0.612

0.112

0.103

0.070

0.575

0.228

0.248

0.336

0.694

0.108

0.110

0.734

0.140

0.155

0.300

0.723

0.185

0.063

0.730

0.254

0.178

0.346

0.705

0.206

0.106

0.792

0.284

0.231

0.295

0.700

0.243

0.043

0.780
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Table 4: Exploratory factor analysis results from the survey (n = 582)
Varimax rota on loading

Items

Factor

Communali es

F1

F2

F3

F4

F5

F6

0.258

0.208

0.222

0.258

0.633

0.136

0.675

0.279

0.202

0.137

0.359

0.662

0.167

0.767

0.367

0.224

0.055

0.238

0.668

0.132

0.737

0.098

0.097

0.035

0.156

0.027

0.862

0.571

0.110

0.077

0.080

0.154

0.036

0.861

0.791

0.005

0.167

0.076

0.107

0.195

0.620

0.796

F5: Work pressure
I always have enough me to follow safe food
handling procedures, even during rush hours
My work load does not interfere with my
ability to follow safe food handling prac ces
The number of staﬀ scheduled at each shi is
adequate for me to get my work done and
handle food safely
F6: Risk judgment
I am some mes asked to cut corners with
food safety so we can save costs when
preparing food
When there is pressure to finish food
produc on, managers some mes tell us to
work faster by taking shortcuts with food
safety
I believe that wri en food safety policies and
procedures are nothing more than a
cover‐up in case there is a lawsuit
% of variance explained
17.08
23.53
0.948
10

Eigenvalue
Cronbach’s alpha
Number of item

al., 2010b). A larger set of factors iden fied in the current study
exhibits a context eﬀect that dis nguished food safety culture in
commercial and noncommercial sectors of the foodservice industry.
CONCLUSIONS AND APPLICATIONS
This study explored food safety culture in onsite foodservices and
addressed the ques ons: what is food safety culture in this context
and what are the factors? Six food safety culture factors were
iden fied using a mixed methods approach. Based on the sa sfactory
sta s cal evidence obtained in the six‐factor structure, the
measurement scale shows poten al applica on for further
researching this topic in other types of retail foodservice se ngs.
Food safety culture is known to be context specific, thus the current
study introduced a set of assessment ques ons developed and
validated specifically for onsite foodservices whereby employees in
this specific sector defined relevant aspects of culture. The scale was
established based on what factors were perceived to help or prevent

14.23
3.04
0.922
6

10.79
1.97
0.908
5

10.12
1.68
0.902
4

6.94
1.17
0.877
3

5.48
1.07
0.753
3

Total variance
explained
64.64

employees from following safe handling prac ces in the workplace.
Recognizing that food safety culture is a mul dimensional and broad
concept, it could become a challenge to capture relevant aspects of
culture within an opera on with a manageable assessment tool. The
measure developed in this study consists of a reasonable number of
ques ons (31 ques ons) and captures six areas of food safety culture.
Because the measure was developed and tested in two segments of
the onsite sector, it has generic features that may be applicable for
other foodservices in this sector, such as college and university dining
or child care centers. For example, management and coworker
support are generic to all foodservice opera ons.
Food safety culture has been recognized as an emerging area of food
safety research (Arendt & Sneed, 2008; Griﬃth et al., 2010a; Powell et
al., 2011; Ungku Zainal Abidin et al. 2013), thus educators should
introduce this concept to hospitality and diete cs students; thereby
highligh ng the importance of various so skill competencies in

Table 5: Inter‐construct correla on, composite reliability, and average variance extracted for iden fied factors from the Survey
Management &
Communica on
Self‐
Environment
Work
Factor*
coworker support
commitment
support
pressure
Management and coworker
‐
0.630
0.213
0.377
0.430
support
Communica on
0.794
‐
0.251
0.376
0.371
Self commitment

0.461

0.501

‐

Environment support

0.614

0.613

Work pressure

0.656

0.609

Risk judgment

0.291

Composite reliability
Average variance extracted
*

Risk
judgment
0.085
0.118

0.399

0.191

0.056

0.632

‐

0.382

0.086

0.437

0.618

‐

0.110

0.344

0.236

0.293

0.331

‐

0.960

0.949

0.928

0.908

0.852

0.793

0.720

0.759

0.725

0.713

0.658

0.577

For all factors, values below the diagonal are correla on es mates and values above are squared correla ons
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managing food safety and preven ng foodborne illness. This study
showed that food safety culture is shaped, to some degree, by so
skills (not the job specific knowledge and skills, but rather the
interpersonal a ributes and ability to work with others) such as
communica on, leadership, and human resources management (e.g.,
encouraging teamwork among employees or managing employees
work stress). Therefore, future foodservice managers must be
equipped with these so skills. Several researchers have stressed the
importance of so ‐skill competencies in food safety educa on
(Roberts, Arendt, Strohbehn, Ellis, & Paez, 2012; Scheule, 2000). To
help educators prepare future foodservice managers with such
competencies, the measurement scale developed in this study can
poten ally be used in courses such as quan ty food produc on to
improve students’ competencies for managing food safety in a
prac ce produc on se ng.
As organiza ons con nue to invest substan al resources in
interven ons for implementa on of food safety procedures, it is
impera ve to measure the outcome of such investments.
Organiza ons could evaluate the eﬀec veness of these interven ons
by assessing the impact on food safety culture. The food safety
culture measurement scale described in this study could be used as a
baseline guide in iden fying areas for interven on, and then
evalua ng success of the eﬀort. Using this informa on, organiza ons
could develop and evaluate eﬀec ve strategies to ensure food safety
culture prevails in the organiza on.
It is important to take into account some limita ons of this study. The
food safety culture measurement scale was tested in three states,
thus there is limited generaliza on of the current findings. More
research, par cularly in states with diﬀerent food safety regula ons
and diﬀerent labor pool characteris cs is needed. Addi onally, future
research is needed to confirm and validate the applica on of this food
safety culture measurement scale in other types of onsite
foodservices (e.g., college/university dining, childcare center, and
assisted living).
REFERENCES
Arbuckle, J.L.(1997). Amos Users’ Guide Version 3.6. Chicago, IL: Small Waters
Corpora on.
Arendt, S., & Sneed, J. (2008). Employee mo vators for following food safety
prac ces: Pivotal role of supervision. Food Protec on Trends, 28, 704‐711.
Arendt, S., Strohbehn, C. Ellis, J., Paez, P., & Meyer, J. (2011). Development
and use of an instrument to measure retail foodservice employees’
mo va on for following food safety prac ces. Journal of Foodservice
Business Research, 14, 68‐85.
Babbie, E. (2001). The Prac ce of Social Research (9th Eds). Belmont, CA:
Wadsworth Thomson.
Bagozzi, R.P., &Yi, Y. (1988). On the evalua on of structural equa on models.
Journal of the Academy of Marke ng Science, 16, 74–94.
Ball, B., Wilcock, A., & Aung, M. (2010a). Background factors aﬀec ng the
implementa on of food safety system. Food Protec on Trends, 30, 78‐86.
Ball, B., Wilcock, A., & Colwell, S. (2010b). Tool for measuring food safety
climate. Journal of Food Protec on, 73(Sup.A), 84.
Centers for Disease Control and Preven on. (2007). Surveillance for Norovirus
outbreaks. Retrieved July 6, 2011 from h p://www.cdc.gov/Features/
dsNorovirus/.
Centers for Disease Control and Preven on. (2011). Vital signs: Incidence and
trends of infec on with pathogens transmi ed commonly through food ‐
Foodborne diseases ac ve surveillance network, 10 U.S. sites, 1996‐2010.
Morbidity and Mortality Weekly Report, 60, 749‐755. Retrieved July 8, 2011
from h p://www.cdc.gov/mmwr/preview/mmwrhtml/mm6022a5.htm?
s_cid=mm6022a5_w.
Clarke, S. G. (2000). Safety culture: Underspecified and overrated?
Interna onal Journal of Management Review, 2(1), 65‐90.
Coyle, I. R., Sleeman, S. D., & Adams, N. (1995). Safety climate. Journal of
Safety Research, 4, 247‐254.

The Journal of Foodservice Management & Education

Creswell, J. W. & Clark, V. L. (2007). Mixed methods research. Thousand Oaks,
CA: Sage Publica ons.
Cronbach, L. J. (1951). Coeﬃcient alpha and the internal structure of tests.
Psychometrika 16(3), 297–334.
DeVellis, R. F. (2003). Scale development: Theory and applica ons (2nd ed.).
Thousand Oaks, CA: Sage Publica ons.
Dillman, D.A. (2007). Mail and Internet surveys: The tailored design method
(2nd Ed.). New York: John Willey and Sons.
Fereday, J. & Muir‐Cochrane, E. (2006). The role of performance feedback in
the self‐assessment of competence: A research study with nursing
clinicians. Collegian, 13, 10‐15
Flin, R. (2007). Measuring safety culture in healthcare: A case for accurate
diagnosis. Safety Science, 45, 653‐667.
Fornell, C., & Larcker, D. F. (1981). Evalua ng structural equa ons models with
unobservable variables and measurement error. Journal of Marke ng
Research, 18, 39‐50.
Ginsburg, L., Gilin, D., Tregunno, D., Norton, P. G., Flemons, W., & Fleming, M.
(2009). Advancing measurement of pa ent safety culture. Health Service
Research, 44, 205‐224.
Green, L., Radke, V., Mason, R., Bushnell, L., Reimann, D., Mack, J., Motsinger,
M., et al. (2007). Factors related to food worker hand hygiene prac ces.
Journal of Food Protec on, 70, 661‐666.
Griﬃth, C. J., Livesey, K. M., & Clayton, D. (2010a). Food safety culture: the
evolu on of an emerging risk factor? Bri sh Food Journal, 112, 439‐456.
Griﬃth, C. J., Livesey, K. M., & Clayton, D. (2010b). The assessment of food
safety culture. Bri sh Food Journal, 112, 439‐456.
Guldenmund, F. W. (2007). The nature of safety culture: A review of theory
and research. Safety Science, 34, 215‐257.
Hair, J. F., Blank, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006).
Mul variate data analysis (6th ed.). New Jersey: Pren ce Hall, Inc.
Howells, A., Roberts, K., Shanklin, C., Pilling, V., Brannon, L., & Barre , B.
(2008). Restaurant employees’ percep ons of barriers to three food safety
prac ces. Journal of the American Diete c Associa on, 108, 1345‐1349.
Hoyle, R. H., & Panter, A. T. (1995). Wri ng about structural equa on models.
In R. H. Hoyle (Ed.), Structural equa on modeling: Concepts, issues, and
applica ons (pp.158‐176). Thousand Oaks, CA: Sage.
Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31‐
36.
Merriam, S. B. (2002). Assessing and evalua ng qualita ve research. In S. B.
Merriam (Ed.), Qualita ve research in prac ce: Examples for discussion and
analysis. San Francisco, CA: Jossey‐Bass.
Mitchell, R. E., Fraser, A. M., & Bearon, L. B. (2007). Preven ng food‐borne
illness in foodservice establishment: Broadening the framework for
interven on and research on safe food handling behaviors. Interna onal
Journal of Environmental Health Research, 17(1), 9‐24.
Morgan, D. (1998). Planning Focus Group. Thousand Oak, CA: Sage Publica ons
Neal, J. A., Binkley, M., & Henroid, D. (2012). Assessing factors contribu ng to
food safety culture in retail food establishments. Food Protec on Trends,
32, 468‐476.
Nunnally, J. (1978). Psychometric theory. New York, NY: McGraw‐Hill
Nunnally, J., & Bernstein, I. H. (1994). Psychometric Theory (3rd ed.). New York:
McGraw‐Hill.
Pa on, M. Q. (2003). Qualita ve Research and Evalua on Methods (3rd ed).
Thousand Oaks, CA: Sage Publica ons.
Pedhazur, E. J., & Schmelkin, L. (1991). Measurement, design, and analysis: An
integrated approach. Hillsdale, NJ: Lawrence Erlbaum Associates.
Powell, D., Jacob, C., & Chapman, B. (2011). Enhancing food safety culture to
reduce rates of foodborne illness. Food Control, 22, 817‐822.
Pragle, A. S., Harding, A. K., & Mack, J. C. (2007). Food workers’ perspec ves
on hand washing behaviors and barriers in the restaurant environment.
Journal of Environmental Health, 69, 27‐31.
Roberts, K., Arendt, S., Strohbehn, C., Ellis, J., & Paez, P. (2012). Educa ng
future managers to mo vate employees to follow food safety prac ces.
Journal of Foodservice Management and Educa on, 6, 1‐8.
Scallan, E., Griﬃn, P. M., Angulo, F. J., Tauxe, R. V., & Hoekstra, R.M. (2011a).
Foodborne illness acquired in the United States – unspecified agents.
Emerging Infec ous Disease, 17, 16‐22.
Scallan, E., Hoekstra, R.M, Angulo, F. J., Tauxe, R. V., Widdowson, M‐A., Roy, S.
L., Jones, J. L., & Griﬃn, P. M. (2011b). Foodborne illness acquired in the
United States – major pathogens. Emerging Infec ous Disease, 17, 7‐15.
Schein, E. H. (1985). Organiza onal Culture and Leadership. San Francisco:
Jossey‐Bass.

Page |9

Scheule, B. (2000). Food‐safety educa onal goals for diete cs and hospitality
students. Journal of American Diete cs Associa on, 100, 919‐927.
Shenton, A. K. (2004). Strategies for ensuring trustworthiness in qualita ve
research project. Educa on for Informa on, 22, 63‐75.
Strohbehn, C., Sneed, J., Paez, P., & Meyer, J. (2008). Hand washing
frequencies and procedures used in retail food services. Journal of Food
Protec on, 71, 1641‐1650.
Tabachnick, B. G., & Fidell, L. S. (1996). Using mul variate sta s cs (3rd ed.)
New York: Harper Collins.
Taylor, J. (2008). HACCP for the hospitality industry: A psychological model for
success. Interna onal Journal of Contemporary Hospitality Management,
20, 508‐523.
Taylor, J. (2011). An explora on of food safety culture in a mul ‐cultural
environment: Next steps? Worldwide Hospitality and Tourism Themes, 3,
455‐466. doi:10.1108/17554211111185836
Ungku Zainal Abidin, U.F., Arendt, S.W., & Strohbehn, C.H. (2013). Exploring
the culture of food safety: The role of organiza onal influencers in
mo va ng employees’ safe food handling prac ces. Journal of Quality
Assurance in Hospitality and Tourism, 14, 321‐34.

The Journal of Foodservice Management & Education

U. S. Food and Drug Administra on (2009). FDA report on the occurrence of
foodborne illness risk factors in selected ins tu onal foodservice,
restaurant, and retail food store facility types. Retrieved August 20, 2011
from h p://www.fda.gov/Food/FoodSafety/RetailFood
Protec on/%20FoodborneIllnessandRiskFactorReduc on/
RetailFoodRiskFactorStudies/ucm224321.htm.
Yiannas, F. (2009). Food safety culture: Crea ng a behavior‐based food safety
management system (pp. 11‐14). New York, NY: Springer.
Zohar, D. (2003). Safety climate: Conceptual and measurement issues. In J.
Quick & L. Tetrick (Eds.), Handbook of occupa onal health psychology
associa on (pp.123‐142). Washington, DC: American Psychological
Associa on.

Page |10

