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ABSTRACT

Foodborne illness is a growing health concern, en-
dangering many people in the state of Missouri, U.S.
This study focused on assessing the frequencies of the
most common food violations in schools, using a review
of health inspection data. The present study analyzed
publicly available health inspection reports from a total
in 509 schools in 28 counties in Missouri. Among the
various types of health inspections, the routine inspection
was the one most frequently conducted at schools. The
top three critical violations found at schools were food
temperature control for potentially hazardous foods,
improper equipment usage, and misuse of poisonous and
toxic materials. For non-critical violations, the top three
violations were related to improper equipment usage,
physical facilities, and equipment for holding food at a giv-
en temperature. The results showed that more non-criti-
cal violations than critical violations occurred at schools.
One-way ANOVA revealed significant differences, particu-
larly in non-critical violations, among the thirteen different

types of schools. The study indicates that school foodser-
vice management needs to improve food safety practices
by focusing on preventive training, ServSafe certification,
and personally conducted inspections. Hence, this study
provides practical recommendations and identifies areas
that should be improved, which could result in preventing
foodborne outbreaks and reducing the number of food
code violations detected during health inspections.

INTRODUCTION

In the United States, restaurants are regularly inspected
by the health department of each state or county (23).
Approximately 48 million people become sick or hospital-
ized because of foodborne pathogens each year (S), and
this figure is predicted to continue into the 2020s (20). The
number of foodborne outbreaks started to increase rapid-
ly in 2009 and reached its peak in 2016 (S, 6). For these
reasons, it is crucial that health inspections be conducted
to reduce the numbers of sicknesses and deaths caused by
foodborne disease outbreaks.
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Foodborne illness, which occurs after consumption of
contaminated foods or beverages (), is also referred to as
“food poisoning” (S). Numerous contaminants can cause
such outbreaks; a growing number of them are caused by
bacteria, viruses, and parasites (29). Salmonella is identified
as one of the most frequently implicated pathogens ().
Common foodborne illness symptoms are vomiting,
diarrhea, fever, respiratory failure, nausea, and abdominal
pain (29). Each year during the early 2010s, an estimated
1 in 6 Americans reported having had a foodborne illness;
128,000 people were hospitalized, and approximately 3,000
died as a result of consuming contaminated foods each year
(4). Obviously, contaminated food can result in substantial
numbers of illnesses, hospitalizations, and deaths (4, 5).

During the 1990s, foodborne illness outbreaks occurred in
numerous schools in the U.S,, affecting approximately 16,000
students, with around 300 cases reported (7). A study by
Dewey-Mattia (9) states that 69 foodborne outbreaks and
2,164 illnesses were reported between 2009 and 20185. At
schools, the average number of illnesses per outbreak was 31
cases. With regard to these findings, schools are required to
constantly comply with food safety policies and regulations
to minimize the risk of foodborne illness. Since students
consume the majority of the meals served at schools and
are particularly vulnerable (9, 11, 22), and because schools
serve more meals than restaurants do, it is crucial that schools
implement food safety policies that ensure students’ well-
being (20, 26).

Restaurant inspection results are an important aspect of
evaluating the risk of foodborne outbreaks (12, 25). Many
people use publicly available restaurant inspection results
to help them decide where to dine, as health inspections
can ensure the adequacy of food hygiene and food safety
practices at restaurants (2, 32). Moreover, as Seiver and
Hatfield (23) pointed out, health inspection plays a key
role in increasing awareness on the part of restauranteurs to
comply with regulations. According to the CDC (7), a total
of 139 and 147 foodborne illnesses occurred at schools in
the State of Missouri in 2016 and 2017, respectively. School
foodservice operations in Missouri receive at least one
health inspection annually (7). Kwon et al. (14) stated that a
higher frequency of inspection indicates a lack of food safety
practices, as an increased number of inspections is due to
complaints and the need for follow-up visits.

According to the Missouri Department of Health and
Senior Services (18), all health inspections, including
inspections of schools in the State of Missouri, should use
the principles of Hazard Analysis Critical Control Points
(HACCP) as a basis for food safety practice. Local health
departments in Missouri routinely inspect all foodservice
facilities for risks to public health. One of the food code
categories, called “compliance and enforcement,” explains
that foodservice establishments should maintain and
demonstrate their HACCP plans accordingly. According

to the food code for food establishments in the State of
Missouri; (19), management and personnel; food; equip-
ment, utensils, and linens; water and plumbing; physical
facilities; poisonous or toxic materials; and compliance
and enforcement are the seven major categories in the
Missouri state inspection food code. Foodservice estab-
lishments with poor inspection results are at an increased
risk of being the source of foodborne outbreaks (12).

In Missouri, two different types of food violations
can be detected during the health inspection: critical
and non-critical violations (18). Foodservice operation
violations are classified as either critical or non-critical,
depending on the condition of the facility during the
inspection. According to Ambrose (1), critical violations
pose unacceptable health risks that can lead to foodborne
illness, while non-critical violations do not. Common
critical violations can include failure to maintain proper
food temperature, food storage, employee hand washing,
labeling, pest control, and poisonous material use (1,

27, 28). A study by Philips, Elledge, Basara, Lynch, and
Boatright (21) revealed that unacceptable food-holding
temperatures and employee hygiene practices were the two
most frequently cited critical violations during the health
inspections. Because critical violations have a direct impact
on the safety of diners, immediate actions are required

to adjust the problem (1). Restaurants repeatedly given
reports of critical violations are subject to being suspended
for at least a day. Although non-critical violations are not
required to be adjusted immediately, they may possibly
lead to critical violations in the future (3). When routine
inspections are conducted at schools, the schools are
required to be prepared for immediate adjustments if
critical violations occur (15, 24). If the violations are non-
critical, follow-up inspections must be performed within a
short period of time to verify that corrective actions have
been taken (24).

This study examined the relationship between the
number of critical and non-critical violations recorded
and food safety issues in a sample of schools in Missouri,
to predict which aspects of health inspections are most
lacking in schools in Missouri. Although previous studies
have investigated restaurant inspection results in other
states in the U.S., none has explored school foodservice
inspection results specifically in the state of Missouri.
Thus, the main objective of this research study is to access
the current food safety practices at school foodservice
operations in Missouri by reviewing health inspection
reports. Specifically, this study will use secondary data
to review the past six years of health inspection results at
school foodservice operations, to assess which categories
of violations are most frequently seen, and to provide
recommendations on improving food safety practices, with
the ultimate goal of preventing foodborne disease outbreaks
at schools.

May/June Food Protection Trends 18§




TABLE 1. Number of health inspections conducted by types (N = 3,174)

Type of inspection N %
Routine 2,984 94.0
Follow-up 177 5.6
Pre-opening 11 0.3
Complaint 2 0.1
Total 3,174 100

TABLE 2. Number of food violations during school health inspections (N = 3,180)

Type of violations N Mean + SD
Critical Violation 1,108 1.53+0.88
Non-critical Violation 2,072 1.90+1.40
Total 3,180°

“Number of violations found at school foodservice operations from January 2013 through December 2018

%0 number of violations excluded from the total

METHODS

The study analyzed data on a total of 509 schools from
28 counties in the state of Missouri, using health inspection
results that were available to the public on each county’s
website. From the list of all foodservice operations with
inspection results from each county, only schools were
used as the sample of this study. Accordingly, there was
no need to obtain approval from the Institutional Review
Board, because the data collected were available to all
on the website. All violations from school foodservice
operations in Missouri were coded and then cross-checked
by two research assistants. Health inspection data on
Missouri School foodservice operations from January 2013
through December 2018 were collected and analyzed for
the study. Routine inspections, follow-ups, complaints,
and pre-opening permits at school foodservice operations
were included. Health inspections had been performed by
personnel in each county health department in accordance
with Missouri state laws and regulations. Inspection results
with scale grading, letter grades and similar results that did
not include critical or non-critical violation codes were
removed from the analysis. Although Missouri has 114
counties (31), the study utilized school health inspection
results from only 28 counties, as data from these were
available to the public. The data included information such as
the name of the school, type of inspection, county, location,
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phone number, date of inspection, and type of foodservice
provided. The collected data were analyzed by use of the IBM
SPSS 25.0 statistical package.

RESULTS
Descriptive statistics

This study examined the relationship between the results
of Missouri school service operations health inspections and
food safety violations. The results, a total of 3,176 inspection
results from 509 school foodservice operations, indicated
the types of inspection conducted: routine, follow-up, pre-
opening, and complaint (Table 1). Of all inspections, routine
inspection (n = 2984, 94.0%) was the most frequently
conducted, followed by follow-up (n =177, 5.6%), pre-
opening (n=11,0.3%), and complaint (n =2, 0.1%).
Table 2 shows the total number of critical and non-critical
violations recorded during these health inspections. A total
of 1,108 critical violations (M = 1.53, SD + 0.88) and 2,072
(M =1.90, SD * 1.40) non-critical violations were found.
The number of both critical and non-critical violations were
rank-ordered by county, as shown in Tuble 3 and 4. The
number of food codes for each one of the critical violations
was computed. Of the 28 counties, the top four with the most
critical food code violations were identified. As shown in
Table 3, Clay County (n = 295, 26.6%) was the county having
the most critical violations, followed by Cape Girardeau (n



TABLE 3. Number of

critical violations by county in rank order (I = 1,108)

County* Rank order N %"
Clay 1 29§ 26.6
Cape Girardeau 2 137 124
Saint Francois 3 13§ 12.2
Boone 4 96 8.7
Ste. Genevieve S 86 7.8
Adair 6 75 6.8
Johnson 7 63 5.7
Newton 8 5S 5.0
Andrew 9 41 3.7
Saint Francois 10 34 3.1
Harrison 11 20 1.8
Randolph 12 18 1.6
Shannon 13 10 0.9
Taney 14 9 0.8
Jackson 15 7 0.6
Perry 16 7 0.6
Daviess 17 4 04
Ripley 18 4 0.4
Butler 19 3 0.3
Christian 20 3 0.3
Mercer 21 3 0.3
Mississippi 22 2 0.0
Warren 23 1 0.0
Benton 24 0 0
Laclede 25 0 0
Howell 26 0 0
Stone 27 0 0
Dallas 28 0 0
Total 1,108 100

“For some counties, inspection results were not publicly available

*Percentage is rounded to the nearest tenth

=137, 12.4%), Saint Francois (n = 135, 12.2%) and Boone
County (n =96, 8.7%). Additionally, the number of non-
critical violations by county was computed, and is shown in
Table 4. Cape Girardeau (n = 365, 17.6%) was the county
with the most non-critical violations, followed by Johnson
(n=244,11.8%) and Adair (n =209, 10.1%). As shown by
the number of critical violations displayed in Tuble 5, food
violations associated with temperature (n = 537, 48.5%) were

the violations reported most frequently at school foodservice

operations. Equipment usage, storing and cleaning of
utensils, and linens (n = 317, 28.6%) followed in the rank
order. Of the non-critical violations (Table 6), equipment
usage, storing and cleaning of utensils, and linens (n = 917,
44.3%) appeared to be the most frequently violated food
codes from schools in Missouri, followed by physical facilities
(n=612,29.5%), foods/temperatures (n = 279, 13.4%), and
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TABLE 4. Number of non-critical violations by county in rank order (N = 2,072)

County* Rank order N %"
Cape Girardeau 1 365 17.6
Johnson 2 244 11.8
Adair 3 209 10.1
Greene 4 202 9.8
Butler S 195 9.4
Clay 6 157 7.6
Saint Francois 7 141 6.8
Boone 8 119 5.7
Randolph 9 106 5.1
Andrew 10 101 49
Newton 11 S1 2.5
Shannon 12 42 2.0
Ripley 13 30 1.5
Harrison 14 27 1.3
Jackson 15 19 0.9
Taney 16 13 0.6
Christian 17 8 0.4
Mercer 18 8 04
Ste. Genevieve 19 8 0.4
Howell 20 7 0.3
Perry 21 7 0.3
Daviess 22 6 0.3
‘Warren 23 3 0.2
Benton 24 2 0.1
Dallas 25 1 0
Stone 26 1 0
Laclede 27 0 0
Mississippi 28 0 0
Total 2,072 100

“For some counties, inspection results were not publicly available

"Percentage is rounded to the nearest tenth

water, plumbing, and waste (n =216, 10.4%). These top four ~ F (10,256) = 0.461, P >0.0S; water, plumbing, and waste
violation categories accounted for more than 90 percent of F (5,41) =0.736, P >0.05; physical facilities F (8, 58) =

the total violations. 0.297, P >0.05; poisonous or toxic materials F (6, 61) =
0.896, P >0.05; and compliance and enforcement F (3, 6)
One-way ANOVA and critical/non-critical violations =n/a, P >0.0S. The thirteen different types of schools were
The most critical violations were related to management similar with regard to all reported critical violations. As
and personnel F (9, 37) = 0.457, P >0.0S; temperatures described in Table 7, the most frequently seen non-critical vio-

F(11,378) =0.634, P >0.05; equipment, utensils, and linens  lations were those related to food temperatures. Special needs'
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TABLE 5. Number of critical violations reported in rank order (N = 1,108)

Food Code Description® Rank order N %
*Temperatures 1 537 48.5
*Equipment, utensils, and linens 2 317 28.6
*Poisonous and toxic materials 3 73 6.6
*Physical facilities 4 72 6.5
*Management and personnel S S0 4.5
*Water, plumbing, and waste 6 49 44
*Compliance and enforcement 7 10 0.9
Total 1,108 100

“Description of violations provided by Missouri Food Code for food establishments in the state of Missouri

TABLE 6. Number of non-critical violations reported in rank order (N = 2,072)

Food Code Description® Rank order N %
*Equipment, utensils, and linens 1 917 443
*Physical facilities 2 612 29.5
*Temperatures 3 279 13.4
*Water, plumbing, and waste 4 216 10.4
*Management and Personnel S 33 1.6
*Poisonous and toxic materials 6 8 0.4
*Compliance and enforcement 7 7 0.4
Total 2,072 100

“Description of violations provided by Missouri Food Code for food establishments in the state of Missouri

schools (M = 0.24, SD = £ 0.54) reported significantly more
non-critical violations related to keeping foods at proper
temperatures F (3, 54) = 3.492, P < 0.001, storing equipment
and utensils F (12, 1) = 8.458, P < 0.001, management and
personnel F (12,1) = 3.781, P < 0.001, water, plumbing,

and waste F (12,3 ) =2.621, P < 0.05, and compliance and
enforcement F (12, 4) = 17.442, P < 0.001 than did juvenile
schools. For food code categories that specifically include
management controls, special needs’ schools (M = 0.10, SD
=+ 0.30) also reported significantly elevated numbers of
violations. Thus, one-way ANOVA tests uncovered possible
differences in non-critical violations among thirteen differ-
ent types of schools; K-12, childcare, juvenile, preschool,
elementary, high school, middle school, after school, campus
dining, culinary, Christian, Catholic, and special needs’

schools. The descriptions of critical and non-critical viola-

tions are presented in Table 8.

DISCUSSION

The present study reports key findings about the past

six years” health inspection results at school foodservice

operations in Missouri. Results show that a relatively

large number of routine inspections as opposed to follow-

up inspections, were conducted at school foodservice

operations. Among different types of inspections, more

than 1,100 critical and 2,000 non-critical violations were

observed. Foodservices that serve high-risk populations

should select credible vendors for foods and supplies and

create preventive programs, including employee training
programs (30). As indicated by Bishop (3), schools should
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TABLE 7. One-way ANOVA of non-critical violations results

Types of
violation
. Physical Wate‘r, Poisonous Compliance
Type of school | Temperature | Equipment Management facilities plumbing, & toxic &
waste enforcement
K-12° 0.10+0.35 0.30%%+ 0.64 0.01m+0.12 | 021+0.56 | 0.057+0.23 | 0.00+£0.00 | 0.00™+0.00
Childcare® 0.06 +0.24 0.53"+0.78 0.05%+0.22 | 0.16+040 | 0.02+0.16 | 0.00+0.00 | 0.01™+0.11
Juvenile 0.00 +0.00 0.38+0.52 0.00'£0.00 | 0.25+0.46 | 0.00+£0.00 | 0.00+0.00 | 0.00™+0.00
Preschool? 0.08 £0.28 022+042 0.01"+0.00 | 0.17£038 | 0.05+0.23 | 0.00+0.00 | 0.00™+0.00
Elementary® 0.05f£0.27 | 0.18%% ™+ 046 | 0.00°"+0.07 | 0.16+0.54 | 0.06°+0.24 | 0.00+0.00 | 0.00™+0.03
High school’ 0.11°£0.37 0.35+0.78 0.01m+0.12 | 024+0.67 | 0.11*+0.37 | 0.00£0.00 | 0.00™+0.00
Middle school® 0.10+0.35 0.30%£0.70 | 0.00°+0.06 | 0.18+0.53 | 0.09+029 | 0.01+0.09 | 0.00™=0.00
After school® 0.03'£0.18 0.16" ™ + 0.44 0.00"+£0.00 | 0.16£0.72 | 0.00+0.00 | 0.00+0.00 | 0.00™+0.00
Campus dining’ 0.22°+ 045 0.62*+0.90 0.05°+0.22 | 036+£0.61 | 0.09+0.33 | 0.00%0.00 0.00 £0.00
Culinary’ 0.15+0.37 0.30+0.47 0.00+£0.00 | 0.00'+0.00 | 0.00+0.00 | 0.00+0.00 | 0.000.00
Christian® 0.12+0.36 0.57+0.97 0.01+0.11 | 027+0.67 | 0.08+0.31 | 0.00+0.00 | 0.00+0.00
Catholic' 0.08+0.32 0.30£0.63 0.00+£0.00 | 0.16+046 | 0.06+025 | 0.00+£0.00 | 0.00+0.00
Special needs™ 024 +£0.54 0.76 £ 0.94 0.10+£0.30 0.05+0.22 | 0.19+£0.51 | 0.00+0.00 0.14+0.48
F 3492 8.458 3.781 1.865 2,621 0.794 17.442
Sig 0.000* 0.000* 0.000** 0.034* 0.002* 0.657 0.000**

pay close attention to non-critical violations, since these

can become critical violations that affect many students if
they are neglected. Additionally, in line with prior research
emphasizing the need to conduct health inspections repeatedly
(33), managers at school foodservice operations should
maintain proper food safety practices equal to those of other
foodservice establishments with no critical violations. In
discussing the number of critical and non-critical violations
by county, in rank order, we found differences in the number
of violations seen in schools in different counties.

Food temperature, food storage, and labeling appear to be
the most frequently violated food safety practices at schools
in Missouri. These observations of critical violations are
consistent with results in the literature (1, 24). According to
Thomas et al. (24, keeping foods at appropriate temperatures
can significantly reduce the number of foodborne illnesses.
Another study (16) also reported that food temperature
should be accurately measured with a thermometer. In
terms of food temperature control, our results indicate that
more critical than non-critical violations were observed at
school foodservice operations. Since failure to hold foods
at proper temperatures can likely contribute to foodborne
outbreaks, there is an obvious need for schools in Missouri
to train foodservice employees properly on controlling food
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temperatures. The food code categories of equipment usage
and storing and cleaning of utensils were also frequently
violated in childcare, campus dining, and special needs’
schools. Because a significant number of foodborne illnesses
are caused by failure to prevent cross-contamination,
foodborne illnesses can be prevented by properly storing
utensils and linens (24).

Hence, it is essential that schools pay more attention
to keeping all utensils and equipment clean. In addition,
the current study shows that equipment usage and storing
of utensils were most often associated with non-critical
violations, followed by maintenance of physical facilities,
management of food temperatures, and prevention of food
waste. The results call attention to the need for all equipment
at foodservice operations to be kept clean and free of chips,
cracks, inclusions, and imperfections. Receptacles should
be cleaned in a way that does not contaminate food or
equipment. Exterior surfaces of food establishment buildings,
such as outdoor walking areas, driving areas and storage
areas, should be protected from contamination, and food
waste should be kept outside the foodservice operation in
containers with tight-fitting lids.

The current study examined the differences between types
of school and food violations within the seven food code



TABLE 8. Description of critical and non-critical violations

General category

Critical violations

Non-critical violations

1. Management
and personnel

1. Eating, drinking, or using tobacco

2. Absence of food protection manager certification

1. Food employees shall wear hair restraints

2. Employees must wash hands between working
with raw food and ready-to-eat food

2.Food/temperature

1. Potentially hazardous food, hot and
cold holding

2. Packaged and unpackaged food separation

1. Food should be stored 6” above the floor

2. Food contact with equipment and utensils

3. Equipment,
utensils, and linens

1. Equipment food-contact surfaces and utensils

2. Hot water and chemical, equipment surfaces,
and utensils shall be sanitized

1. Nonfood-contact surfaces

2. Fixed equipment, spacing or sealing

4. Water, plumbing,
and waste

1. Providing an air gap for backflow prevention

2. Prohibiting a cross connection

1. Handwashing sink shall be maintained at all times

2. Receptacles and waste handling units kept covered

5. Physical facilities

1. Hand drying provision
2. Presence of insects, rodents, and other pests

1. Walls and ceilings should be protected from
dust and debris

2. Ventilation systems malfunctioning

6. Poisonous and
toxic materials

1. Containers of poisonous or toxic material items
shall have a legible manufacturer’s label

2. Pesticides or toxic materials cannot
contaminate food, equipment, utensils,

1. Chemical sanitizers and other chemical
antimicrobials applied to food-contact surfaces
shall meet requirements

2. Poisonous or toxic material should be

and linens

stored separately

7. Compliance and 1. Failure to obtain approval to open

enforcement

2. Conformance with the HACCP plans

1. Food establishments shall develop written
standard procedures

2. Forms must be submitted to the
regulatory authority

categories. No statistical differences were found among the
thirteen types of schools and critical violations of the seven
food code categories; this could possibly be explained by the
relatively small number of critical violations. However, statistical
differences in non-critical violations were seen. Special needs’
schools had the highest mean scores for non-critical violations
in all seven categories except for those related to physical
facilities and poisons/toxins. Special needs’ schools, which are
segregated from regular schools, serve students with various
types and severities of learning disabilities, such as autism,
deafness, blindness, and other conditions that necessitate extra
attention and understanding at school (13). Although meals at
all types of schools need to be safe, managers of special needs’
schools must pay particular attention to food safety practices. A
thorough program review of the foodservice department might
be helpful in evaluating their current foodservice performance
and developing training strategies accordingly.

Campus dining facilities, as well as special needs’ schools,
generally reported more non-critical violations than other
schools. Specifically, college and university foodservice
operations lacked adequate practices related to storing foods,
managing food temperatures, and maintaining physical
facilities. This area includes accurately labeling all foods,
segregating raw foods of animal origin from ready-to-eat
foods, controlling cooking temperatures, packaging foods,
and preventing cross-contamination caused by incorrectly
storing foods. They also need to draw more attention to
use of equipment, such as cooking devices, prevention of
chipping and malfunctioning of equipment, use of necessary
detergents and sanitizers, and keeping all equipment, utensils
and linens clean. The CDC (4) has emphasized that managers
of campus dining services should analyze the reports of
health inspection violations for which they have been cited,
in order to create strategic ways of improving their current
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food practices and policies. Campus dining managers could
utilize the results of the present study to improve their
employee food safety training programs or food safety
manuals, focusing particularly on the areas that had the most
non-critical violations. Campus dining employees should

be regularly trained on the importance of labeling all foods
being served, identifying and segregating foods, and keeping
foods safe and unadulterated; they should be provided with
manuals on how to clean facilities, as well as with enough
handwashing supplies and facilities.

Because of the differences among types of schools, managers
at school foodservice operations could use several different
strategies to reduce the number of both critical and non-critical
violations from the health inspections. Also, they could provide
effective training materials to their employees; this would
ultimately prevent foodborne illnesses in students, because
food safety training can improve food handling practices (8).
Green and Selman (10) found that food safety programs
need to address the full range of factors that impact food
preparation behaviors, including control of food temperature,
equipment usage, and employee hygiene practices. Other
researchers have also indicated that trainings on food safety
is needed to increase the motivation for food professionals to
implement preventive measures (34,). Managers or supervisors
at school foodservice operations can create training handbooks
based on the results of this study. Restaurants at campus
dining services need to work on reducing violations related
to managing and controlling food temperatures, using
temperature measuring devices, protecting foods from cross-
contamination, maintaining air conditioning system vents,
and keeping walls, ceilings, and light bulbs clean. Managers at
foodservice operations should obtain ServSafe certifications
in order to transfer food safety knowledge to their employees.
Thus, managers could take a more active role in ensuring
food safety by conducting a personal inspection to reinforce
their current food safety practices (34). A few other studies
also have shown that food safety certification can improve
restaurant inspection scores (2, 8). Significantly, special needs’
schools have an urgent need to train employees on hygiene
practices. Employees should always wear hair restraints, wash
their hands after each task, and eat, drink, and smoke tobacco
only in designated areas. Also, foodservice operations at special
needs’ schools must focus on significantly reducing violations
regarding compliance and enforcement. It is essential that
they submit a HACCP plan as required by law (17). The
contents of HACCP include categorizations of the types of
potentially hazardous foods, standard operating procedures,
and designation of a person in charge. Moreover, it can be
suggested that high schools and juvenile schools should focus
on avoiding violations related to keeping walls and ceilings
clean and durable, preventing muddy conditions, protecting
the facility from dead or flying insects, and maintenance of
outdoor areas.
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LIMITATIONS AND FUTURE STUDY

The current study has several limitations. First, it used health
inspection results from schools only in the state of Missouri,
so that the results not be generalized to all other types of
foodservice operations and all other parts of the U.S. Second,
the current study had difficulty accessing inspection reports
from many counties because of incomplete information
available to the public. Although some counties provide
complete health inspection results for every foodservice
facility, others do not reveal any information related to health
inspections. Last, because not all counties included past
health inspection results, the total number of critical and non-
critical violations from some counties may not be available
for all six years covered by this study. A few counties publicly
released school health inspection reports for the entire six-year
period. To avoid those limitations, the current study could be
expanded by accessing inspection reports of other types of
foodservice operations in Missouri and using a greater number
of available inspection reports.

CONCLUSION

In the restaurant industry, inspections are important in
ensuring the safety of patrons. In this study, the patrons are
students, many of whom may be particularly vulnerable
to foodborne illnesses. Thus, it is important that all safety
regulations be complied with, to reduce the number of
both critical and non-critical violations noted during the
health inspections and improve the overall inspection
score. The results of this study contain the most up-to-date
inspection results for 28 counties in the state of Missouri
and identify specific inspection criteria that were most and
least frequently violated in school foodservice operations in
Missouri. We gathered the available health inspection results
from schools, coded critical and non-critical violations, and
used statistical analyses to identify areas that need more
attention from management. On the basis of the descriptive
statistics and one-way ANOVA results, we can suggest
improvements in specific areas of food safety practice, policy,
and overall facility maintenance. The findings emphasize
the need to increase food safety practices awareness among
school foodservice managers or supervisors. However, many
counties in Missouri do not make health inspection results
public. Schools should not take advantage of this fact, but
instead should strive to consistently provide foodservice in
accordance with the Missouri food code (19). The findings of
the present study can be used to identify food safety training
needs for school foodservice operations in Missouri.
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