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ABSTRACT
To examine training and knowledge requirements about food
allergies for Child Nutri on Professionals (CNPs), 1500 randomly
selected CNPs in the U.S. were surveyed. Mean food allergy
knowledge score of 350 respondents was 31.9±3.3 (max=39). Forty
percent of CNPs (n=140) provided food allergy training, and the
majority used group training (n=96) annually (n=76). Those who had
received food allergy training and demonstrated higher knowledge
scores were more likely to provide food allergy training. Lack of me
and financial resources were barriers to providing food allergy
training. Food allergy training is needed to prevent food allergic
reac ons in child nutri on programs.
Keywords: Child Nutri on Programs, food allergy, knowledge,
training, barriers
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INTRODUCTION
A Food allergy is an adverse health eﬀect arising from a specific
immune response that occurs reproducibly on exposure to a given
food (Na onal Ins tute of Allergy and Infec ous Disease [NIAID],
2010). A food allergic reac on occurs a er direct contact,
consump on, or even inhala on of food allergens. It is es mated that
6 million children in the United States (U.S.) have food allergies and
this number con nues to rise (Gupta et al., 2011). Between 2004 and
2006, there were a total of 9,537 hospitaliza ons due to diagnosed
food allergies among children aged 17 years or younger compared to
4,135 between 2001 and 2003 (Centers for Disease Control and
Preven on [CDC], 2008). Because food allergies are incurable,
avoidance of known food allergens is crucial for this popula on (Food
Allergy Research and Educa on , 2013).
Most children spend over 30 hours a week in the school environment
(Na onal Ins tute of Child Health and Human Development [NICHD],
2012); therefore, school professionals play a significant role in
providing a safe environment for children with food allergies. A study
showed that over 60% of the 4,586 children who were registered with
the Peanut and Tree Nut Allergy Registry experienced allergic
reac ons either at schools or in childcare centers (Sicherer, Furlong,
Desimone, & Sampson, 2001). Furthermore, 10 out of every 63
fatali es in educa onal ins tu ons occurred due to food allergic
reac ons (Munoz‐Furlong & Weiss, 2009). Within schools, cafeterias
are a common loca on where food allergic reac ons occur. For
example, research conducted in Mississippi revealed that 17% of the
reported food allergic reac ons in 2009 occurred in school cafeterias
(Pulcini, Marshall, & Naveed, 2011).
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Hidden food allergens in processed foods and cross‐contact between
allergen‐containing food and non‐allergenic food have been found to
be the main reasons for food allergic reac ons in schools (Molaison &
Ne les, 2010). Lack of awareness about food allergies among
cafeteria and general staﬀ at schools and the inability to respond
promptly to an allergic reac on lead to mul ple fatali es (Yunginger,
Squillace, Richard, Jones, & Helm, 1989). Schools na onwide have
implemented various strategies to prevent food allergic reac ons,
such as providing meal subs tu ons, establishing allergen‐free areas,
and ins tu ng “no food sharing” policies (Nowak‐Wegrzyn, Conover‐
Walker, & Wood, 2001). However, some parents of children with food
allergies reported that schools were unprepared to accommodate
their children’s needs (Nowak‐Wegrzyn et al., 2001).
The Americans with Disabili es Act of 1990 (ADA) requires that public
schools accommodate children with food allergies. The Amendment
of the Rehabilita on Act 1973, Sec on 504, also prohibits federally
funded schools from discrimina ng against students with disabili es
or special needs (Asthma and Allergies Founda on of America [AAFA],
2013). The U.S. Department of Agriculture’s (USDA) guideline en tled
“Accommoda ng Children with Special Dietary Needs” suggests that
children with food allergies should be provided safe replacement
meals according to the instruc ons and advice of their physicians
(USDA, 2013).
Food allergy training is impera ve for enhancing necessary knowledge
and food handling skills of food handlers. A study conducted in Texas
found that food allergy knowledge of school foodservice employees
improved significantly following a food allergy workshop (Lemons,
2004). Nevertheless, food allergy training has neither been
adequately addressed nor provided to school foodservice employees
(Pulcini et al., 2011). For instance, among 37 schools studied, 62
classroom teachers, 48 administrators, and 22 teaching assistants
have been trained on food allergic reac ons, whereas only five
foodservice staﬀ received such training (Pulcini et al., 2011).
Obtaining more informa on regarding school foodservice employees’
knowledge may assist in iden fying food allergy training needs and
consequently preven ng future food allergic reac ons in school
foodservice opera ons. However, currently there is a paucity of
research regarding food allergy knowledge and training prac ces in
school foodservice opera ons. This gap in research underscores the
purpose of this study, to examine the training and knowledge
requirements about food allergies among Child Nutri on
Professionals (CNPs). This study also aimed to examine the barriers to
providing food allergy training and iden fying strategies to overcome
such barriers to increase food allergy training in school foodservice
opera ons.
METHODS
Subjects
Prior to data collec on, an approval to use human subjects for this
study was obtained from Kansas State University Ins tu onal Review
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Board. The target popula on was defined as CNPs such as directors,
managers, and other supervisory personnel involved in planning or
implemen ng training programs in school foodservice opera ons in
the U.S.
To collect informa on on CNPs, we accessed a database comprised of
school district websites from 37 states; this database was previously
developed for use in other studies on child nutri on programs. Each
school district website listed in this database was accessed, and the
list of names, postal addresses, and email addresses of CNPs was
compiled into a separate database and further categorized based on
the seven USDA Food Distribu on Regions (USDA, 2012). Overall, the
school district websites provided data for 3,588 CNPs, of which 1,500
CNPs were selected from all the geographic regions of the U.S. as the
study sample. The sample size was calculated based on Dillman,
Smyth, and Chris an’s (2007) recommenda ons that a popula on of
2,000–4,000, with a sampling error of ±5%, 50/50 split, with an
an cipated response rate of 25%, requires a sample size of 322–351
respondents for research.
Instrument Development
To iden fy relevant variables for the na onal survey, three focus
groups were conducted with 21 CNPs who had a ended a training
program sponsored by a Department of Educa on of a Midwestern
state Child Nutri on and Wellness Program or an annual state School
Nutri on Associa on conference. The focus group par cipants were
recruited through emails sent by the mee ng organizers and briefed
about the research purpose and the anonymity of their responses.
Each par cipant completed a demographic ques onnaire and signed
a consent form prior to par cipa ng in the discussion. During the
focus group sessions, the CNPs were asked open‐ended ques ons
regarding the research objec ves based on a structured discussion
guide (Hennink, Hu er, & Bailey, 2011). Each focus group session
lasted for approximately one hour and was audio‐recorded. The
recordings were transcribed by a professional transcrip on company
(www.cabbagetreesolu ons.com). The transcript was validated
against the audio recording and then independently coded by two
facilitators. The codes were compared and reconciled to limit
redundancy, and they were used to develop common themes for the
quan ta ve survey ques onnaire.
An online ques onnaire was developed based on focus group results
and the previous literature (Lemons, 2004; Molaison & Ne les, 2010).
The ques onnaire comprised four sec ons and the following items:
12 items to define demographic characteris cs, 14 items about food
allergy training prac ces, 12 items about food allergy knowledge,
nine items about a tude toward food allergies, eight items related to
issues dealing with food allergies, seven items about perceived
barriers to providing food allergy training, and five items about cues
that influence the respondents’ decision to provide food allergy
training. Food allergy knowledge was assessed using mul ple choice
or true/false ques ons. The maximum possible score for the food
allergy knowledge was 39. A tudes and perceived barriers to food
allergy training were measured using 5‐point Likert‐type scales,
ranging from 1, “strongly disagree”, to 5, “strongly agree”.
A pilot study was conducted with a convenience sample of 15 CNPs.
Cronbach’s alpha tests were used to evaluate inter‐item reliability and
α > 0.70 was considered acceptable for internal consistency
(Cronbach, 1951). The results of the Cronbach’s alpha test indicated
that all scales measuring the a tude toward food allergies (α = 0.76)
and perceived barriers (α = 0.90). The par cipants of the pilot test
were also asked to rate the clarity of the instruc ons and ques ons.
No further revisions were made to the ques onnaire a er the pilot
study.
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Data Collec on and Analyses
The survey invita on, which included an introduc on and link to the
online survey, was sent independently through email to each
par cipant. Follow‐up email reminders were sent twice to non‐
respondents before concluding the 3‐week survey (Dillman, 2000).
The Sta s cal Package for the Social Sciences (SPSS) (version 19.1.21,
2011, SPSS, Chicago, IL) was used for data analysis. Prior to this,
dummy coding was applied to recode several variables (i.e., whether
a par cipant had received training previously, had a food allergy, or
had family members with food allergies). To determine the most
desirable topics for food allergy training, each respondent was asked
to rank three of the six op ons. Subsequently, the top ranked item
was recoded as “3,” and the second and third ranked items were
recoded as “2” and “1” respec vely. Other items were recoded as “0.”
The mean score of each item was calculated and used to evaluate the
rela ve importance of each topic. For knowledge ques ons, correct
and in‐correct answers were re‐coded as “1” and “0.” Total
knowledge scores (i.e., the sum of correct answers) were calculated
using the “compute” func on of SPSS prior to further analyses.
Independent sample t‐tests and analysis of variance (ANOVA) with
post‐hoc analyses were used to compare the mean scores of
knowledge and other scaled data for CNPs with diﬀerent
demographic characteris cs. The most challenging barriers to
providing food allergy training were evaluated using the repeated
measures mul variate ANOVA (MANOVA) tests. Logis c regression
was used to inves gate variables that were associated with the
implementa on of food allergy training during the past 12 months.
Sta s cal significance was set at p < 0.05.
RESULTS
Response Rate and Par cipant Characteris cs
Of the 1,500 invita on emails sent, 72 were undeliverable, yielding an
eﬀec ve sample size of 1,428. A er excluding 75 incomplete
ques onnaires, 340 usable ques onnaires (23.8%) were available for
data analyses. The majority of respondents were female (n = 309,
90.9%) and belonged to the age group of 51–60 years (n = 163,
47.9%). Moreover, most of the respondents held a bachelor’s degree
(n = 109, 32.1%) and were directors of school nutri on or foodservice
programs (n = 264, 77.6%). Approximately 39% (n = 131) of the
respondents held School Nutri on Specialist or School Nutri on
Professional cer ficates, and 18% held the Registered Die an (RD)
creden al (n = 60). Approximately 73% (n = 248) of the respondents
held ServSafe® cer fica on (Table 1).
The respondents’ overall length of service in school foodservice
ranged from three months to 40 years (mean = 16.0 ± 9.8 years),
whereas their length of service in a management posi on ranged
from three months to 35 years (mean = 12.5 ± 8.4 years). Of the 296
respondents who worked at the school district level, 116 respondents
(39.2%) were employed at small districts (up to 2,499 students), 112
(37.8%) at medium‐sized districts (2,500–9,999 students), and 68
(23.1%) at large districts (over 10,000 students) (Table 1).
Of 340 respondents, 60.0% (n = 204) had received food allergy
training, mainly through professional conferences/workshops (n =
166), self‐study (n = 131), and/or on their job (n = 122). Most of the
respondents indicated that they had obtained food allergy training
materials from state agencies (n = 165, 48.5%), School Nutri on
Associa on (SNA) (n = 161, 47.4%), and USDA Food and Nutri on
Services (FNS) (n = 149, 43.8%). Others indicated that they had
obtained resources from the Academy of Nutri on and Diete cs
(formerly known as the American Diete c Associa on), State Diete c
Associa ons, school nurses, and contract management companies
(Table 2).
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Among respondents who worked at the district level (n = 270) or were
responsible for opera ons in mul ple schools (n = 26), 221 had
received special dietary requests due to food allergies in the current
academic year (range = 1 to 910). Of the remaining 44 respondents,
who were responsible for opera ons in a single school, 35 had
received the similar requests (range = 1 to 100). Allergic reac ons in
school cafeterias were rare, with 251 respondents (73.5%) indica ng
“zero” incidences in the past 12 months. Very few respondents
reported one (n = 18, 5.4%), two (n = 13, 3.8%), and three (n = 2,
0.6%) allergic reac ons in their facili es.
Food Allergy Knowledge and Training
Of the maximum 39 points possible, the mean food allergy knowledge
score was 31.9 ± 3.3 (range = 22 to 38). CNPs had basic food allergy
knowledge regarding the consequences (i.e., a food allergic reac on
could lead to death [98.2%]), causes (92.1%), and lack of a cure for
food allergies (87.9%). Approximately 21% (n = 71) of the respondents
failed to recognize that lactose intolerance and milk allergy were two
diﬀerent condi ons. Only 25.0% of the respondents (n = 85)
recognized the current Food Allergen Labeling and Consumer
Protec on Act (FALCPA) requirements that the major eight food
allergens needed to be listed on food labels. For mul ple choice
ques ons, most of the respondents accurately iden fied all the
Table 1. Characteris cs of Child Nutri on Professionals (n = 340)
Characteris cs
n
%
Gender
Female
309 90.9
Male
31
9.1
Age (years)
21‐30
19
5.6
31‐40
45 13.2
41‐50
75 22.1
51‐60
163 47.9
61 or older
38 11.2
Educa on Level
High school or General Educa on Development
(GED)
53 15.6
Some college
73 21.5
Associate degree
32
9.4
Bachelor’s degree
109 32.1
Master’s degree
61 17.9
Doctoral degree (PhD, EdD, etc.)
2
0.6
Other
10
2.9
Job Title
Director of a school district
264 77.6
Manager of a single school
34 10.0
Coordinator of several schools
26
7.6
Coordinator of a certain program within a school
district
6
1.8
Supervisor within a single school
10
2.9
Professional Creden alsa
School Nutri on Specialist
131 38.5
Registered Die an (RD)
60 17.6
Cer fied Dietary Manager
20
5.9
Diete c Technician, Registered
5
1.5
Other
158 46.4
Food Safety Cer fica ona
ServSafe®
248 72.9
Food handlers’ cer fica on
103 30.3
Food safety cer fica on by state
78 22.9
I do not currently hold any food safety cer fica on
30
8.8
Other
27
7.9
a

The total number of responses exceeded 340 due to mul ple responses.
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common symptoms of food allergic reac ons (range = 87.9% to
98.2%) except vomi ng (n = 242; 71.2%) and asthma (n = 186; 54.7%).
Over 90% of the respondents were able to iden fy six of eight major
allergens correctly. However, 36.8% (n = 125) and 24.4% (n = 83) of
the par cipants did not recognize soy and fish as major allergens,
respec vely. Only 29.4% (n = 100) of par cipants recognized all eight
major allergens.
Approximately 19% (n = 63) of the respondents correctly iden fied all
the terms used to indicate the presence of peanut or peanut
deriva ves except “arachis oil,” which was recognized by only 76
par cipants (22.4%). Less than 15% (n = 50) correctly iden fied that
milk allergen may be present in the form of “ar ficial bu er
flavor” (Table 3).
Independent sample t‐tests showed that the par cipants with RD
creden als had significantly higher food allergy knowledge scores
(34.4 ± 2.9) than others (31.3 ± 3.2) (t = 4.73, P < 0.05). Results of one‐
way ANOVA analyses indicated that food allergy knowledge scores
also diﬀered based on the size of the school districts (F = 13.65, P <
0.001). The respondents who worked for small districts had
significantly lower food allergy knowledge scores (31.2 ± 2.9) than
their counterparts from medium (32.7 ± 3.0, P < 0.05) and large (33.5
± 3.1, P < 0.001) districts.
Of those who had provided employee food allergy training during the
past 12 months (n = 140, 41.2%), most training was provided by the
respondents themselves (CNPs, n = 99). Food allergy training was
provided either as stand‐alone sessions (n = 74) or as a part of general
food safety training (n = 68). Out of six given choices, the following
three topics were ranked as the most important topics to be included
in the food allergy training: “Iden fying food items that contain
allergens” (1.9 ± 1.2), “Avoiding cross‐contact with food
allergens” (1.0 ± 1.1), and “Reading ingredient lis ngs” (0.9 ± 1.1), in
that order.
Table 2. Respondents’ Previous Food Allergy Training (n = 340)
Characteris cs
n
%
Previous food allergy training received
Yes
No
Methods of Training a
Professional conferences or workshops
Self‐study (e.g., reading, educa on modules,
etc.)
Through the daily work done at the job
Academic degree program (college courses,
technical schools, etc.)

204
136

60.0
40.0

166

48.8

131
122

38.5
35.9

47

13.8

15

4.4

State agency (e.g., Department of Educa on)

165

48.5

School Nutri on Associa on (SNA)

161

47.4

USDA, Food and Nutri on Services (FNS)
Na onal Foodservice Management Ins tute
(NFSMI)
Food Allergy and Anaphylaxis Network

149

43.8

100
87

29.4
25.6

73
31

1.5
9.1

Other
Sources of Food Allergy Training Materials

a

I have not obtained materials from any of these
organiza ons
Other
a

The total number of responses exceeded 340 due to mul ple responses.
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Table 3. Food Allergy Knowledge Scores among Respondents (n = 340)
n (%)
Answered
Correctly

Ques ons

Answered
Incorrectly

Food allergic reac ons occur when the body’s immune system reacts to the proteins in the food.

199 (58.5)

141 (41.5)

Lactose intolerance is the same as having a milk allergy.

269 (79.1)

71 (20.9)

A child can die from a food allergic reac on.

334 (98.2)

6 (1.8)

Modern medicine can cure food allergies.

299 (87.9)

41 (12.1)

A food allergic reac on can occur if a child touches a food item that contains allergens.
If a student has a milk allergy, removing cheese from an already assembled deli sandwich will prevent an
allergic reac on.

313 (92.1)

27 (7.9)

290 (85.3)

50 (14.7)

Federal law requires all food allergens to be listed on food labels.
Mark ALL symptoms or condi ons in the following list that could indicate that someone is having a food
allergic reac on:
Hives/rashesa
Swelling of throata
Facial swellinga
Tingling sensa on in or around the moutha
Shortness of breatha
Anaphylaxisa
Vomi nga
Asthmaa
Which of the following are the EIGHT MAJOR FOOD ALLERGENS?
Peanuta
Shellfish (shrimp, lobster, crab, etc.)a
Eggsa
Milka
Wheata
Tree nuts (almonds, walnuts, pecans, etc.)a
Fisha
Soya
Beef
Herbs (basil, thyme, chives, rosemary, etc.)
Citrus fruits (lemon, orange, etc.)
Corn
Ar ficial colorings (red dyes, yellow dyes, etc.)
A person with a peanut allergy should avoid products having which of the following on the ingredient
label? Mark ALL the op ons that apply.

85 (25.0)

255 (75.0)

335 (98.5)
334 (98.2)
331 (97.4)
326 (95.9)
322 (94.7)
299 (87.9)
242 (71.2)
186 (54.7)

5 (1.5)
6 (1.8)
9 (2.6)
14 (4.1)
18 (5.3)
41 (12.1)
98 (28.8)
98 (28.8)

340 (100.0)
333 (97.9)
332 (97.6)
325 (95.6)
325 (95.6)
311 (91.5)
257 (75.6)
215 (63.2)
333 (97.9)
330 (97.1)
290 (85.3)
257 (75.6)
184 (54.1)

0 (0.0)
29 (2.1)
8 (2.4)
14 (4.4)
14 (4.4)
29 (8.5)
83 (24.4)
125 (36.8)
7 (2.1)
10 (2.9)
50 (14.7)
83 (24.4)
156 (45.9)

“Processed in a factory that also processed food containing peanuts”a

334 (98.2)

6 (1.8)

“Whey”

333 (97.9)

7 (2.1)

a

333 (97.9)

7 (2.1)

“May contain ground nut/mixed nuts”a

320 (94.1)

20 (5.9)

70 (20.6)

270 (79.4)

338 (99.4)

2 (0.6)

“Contains peanuts”
“Arachis Oil”a

A person with a milk allergy should avoid products having which of the following on the ingredient
label? Mark ALL the op ons that apply.
“Contains milk”a
“Milk solids”

a

329 (96.8)

11 (3.2)

“Whey”a

240 (70.6)

100 (29.4)

“Casein”a

209 (61.5)

131 (38.5)

50 (14.7)

290 (85.3)

321 (94.4)

19 (5.6)

“Ar ficial bu er flavor”a
The most eﬀec ve response to a severe food allergic reac on is: Injec ng epinephrine (EpiPen)
a

Correct answers
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Barriers to Food Allergy Training
Perceived barriers to providing food allergy training for employees
were assessed in two ers. The respondents who indicated that
“Providing food allergy training to the foodservice employees in my
school district is diﬃcult” or “very diﬃcult” (n = 97 out of 340
respondents) were directed to a list of ques ons related to challenges
to implemen ng employee food allergy training. “Time constraints of
the respondent themselves” (3.8 ± 1.0) and “The lack of me of the
employees” (3.5 ± 1.1) were among the greatest training challenges.
Another cri cal barrier to implemen ng food allergy training
programs was financial resources (3.5 ± 1.0). “Lack of support from
school administrators and staﬀ” was not viewed as a major challenge
(2.9 ± 1.1) because 45 of 97 respondents expressed a neutral view
about the level of support oﬀered by school administrators and staﬀ
(Table 5).
Logis c regression analysis (Logit) was performed to iden fy the
variables that were associated with food allergy training during the
past 12 months. The goodness‐of‐fit for the model was χ2 = 22.51 (p <
0.01), and it accurately predicted 34% of the responses regarding
(pseudo R2 = 0.340) whether the food allergy training was
implemented in the past. The results further showed that the scores
for receiving previous food allergy training (B = 1.87, p < 0.001) and
food allergy knowledge (B = 1.21, p < 0.01) were significantly
associated with food allergy training implementa on.
Table 4. Food Allergy Training Prac ces in School Foodservice
Environment (n = 340)
Characteris cs
n
%
Food Allergy Training Provided to Employeesa
Yes
No
Food Allergy Training Providerbc
Themselves
Another staﬀ manager
State agency staﬀ
Private training provider
Other
Structure of Trainingb
Part of food safety training
Separate session(s) on food allergies
Form of Trainingb
Group training
Individual “one‐on‐one” training as needed
Other
Frequency of Trainingbc
Annually to all foodservice employees
Once a year for foodservice employees who
work directly with children with food allergies
When a foodservice employee is newly hired
Other
Total Hours of Training Providedb
Less than 1 hour
1–2 hours
3–4 hours
More than 4 hours
a

140
200

41.2
58.8

99
38
33
16
20

70.7
27.1
23.6
11.4
14.3

66
74

47.1
52.9

96
30
14

68.6
21.4
10.0

76

54.3

52
33
19

37.1
23.6
13.6

59
69
8
4

42.1
49.3
5.7
2.9

Sample size = 340
Sample size = 140
c
The total number of responses exceeded 140 due to mul ple responses.
b
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DISCUSSION
To the best of our knowledge, this is the first study to have
comprehensively assessed CNPs’ food allergy knowledge and
established a baseline for current food allergy training prac ces in
school foodservice opera ons. The demographics of the par cipants
were similar with previous studies conducted among CNP’s, such as
predominantly females, aged 50 and above, and had a bachelor’s
degree (Pra , Bednar, & Kwon, 2012; Rushing, Ne les, & Johnson,
2009a). During the current academic year, a majority of the
respondents (74.6% of the district‐level CNPs and 79.5% of the school
‐level CNPs) reported that they had received special dietary requests
due to food allergies, indica ng that food allergies may become a
persistent challenge in the school foodservice environment (Young,
Munoz‐Furlong, & Sicherer, 2009).
The level of knowledge regarding food allergies was fair to moderate,
with the greatest opportunity for improvement related to
dis nguishing diﬀerences between food allergies and food
intolerances, legal aspects of food allergies, symptoms of food
allergies, and the terminology related to allergenic food ingredients.
RDs demonstrated greater knowledge regarding food allergies than
non‐RDs, possibly due to the formal educa on and supervised
prac ce requirements for RDs (Mincher, Symons, & Thompson, 2012).
The data also suggests that directors from larger school districts had
higher food allergy knowledge scores than their counterparts. This is
possibly because large districts are equipped with more robust
technological infrastructures (Rushing et al., 2009b) have access to
diﬀerent resources (Youn & Sneed, 2003), and are led by more
experienced directors (Youn & Sneed).
Two‐thirds of the respondents had completed some form of food
allergy training, primarily by self‐study, daily work, or a ending
professional conferences. Meanwhile, another study found that food
allergy management skills were learned and developed through
conferences (37%), course work (29%), and mentoring (20%) (Carlisle,
Vargas, & Noone, 2010). This suggests that respondents mostly
depend on themselves to explore the topic of food allergies. More
systema c and structured food allergy training programs may enable
CNPs to develop appropriate knowledge about food allergy
management.
Although the federal government has mandated several food safety
programs, similar regula ons for food allergy training have not yet
been firmly established. The 2011 School Nutri on Associa on
Opera ons Report showed that 55.6% of the respondents required all
of their employees to be trained about food safety (School Nutri on
Associa on [SNA], 2011); however, this study showed that less than
half the respondents had provided food allergy training to their
employees (41.2%, n = 140). A previous study found that, on average,
kitchen managers received over 10 hours of food safety training,
whereas food handlers underwent eight hours of training (SNA,
2011). Our study found that 59 par cipants received less than one
hour and another 69 received one to two hours of food allergy
training. Since managing food allergies presents similar challenges to
managing food safety risks, eﬀorts to promote food allergy training
should be encouraged in the school foodservice environment.
The three top‐ranked topics for food allergy training were iden fying
food items that contain allergens, avoiding cross‐contact with food
allergens, and reading ingredient lists. This finding was consistent
with a previous study indica ng that reading labels (66%), menu or
recipe subs tu on (56%), and cross‐contact preven on (50%) were
among the important topics related to food allergies (Verduin &
Corbe , 2009). Understanding CNPs’ topics of interest and food
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Table 5. Perceived Barriers to Providing Employee Food Allergy Training (n = 97)a

Disagree

n (%)
Neither agree
nor disagree

Agree

Strongly
agree

Items

Mean ± SD

Strongly
disagree

I don’t have enough me

3.8 ± 1.0w

2 (1.9)

11 (10.5)

18 (17.1)

49 (46.7)

25 (23.8)

x

3.5 ± 1.1

5 (4.8)

14 (13.3)

28 (26.7)

35 (33.3)

23 (21.9)

3.5 ± 1.1x

6 (5.7)

13 (12.4)

24 (22.9)

42 (40.0)

20 (19.0)

3.5 ± 1.0x

3 (2.9)

13 (12.4)

31 (29.5)

40 (38.1)

18 (17.1)

3.4 ± 1.0x

5 (4.8)

10 (9.5)

35 (33.3)

42 (40.0)

13 (12.4)

3.2 ± 1.0xy

7 (6.7)

18 (17.1)

34 (32.4)

38 (36.2)

8 (7.6)

2.9 ± 1.1xyz

11 (10.5)

21 (20.0)

45 (42.9)

19 (18.1)

9 (8.6)

I don’t have adequate funding
Employees don’t have me to a end
food allergy training
Training resources are not easily
accessible
There is a lack of food allergy exper se
in my district
Employees aren’t interested in l
earning about food allergies
I don’t have support from school
administrators and staﬀ

Five‐point Likert Scale: 1 = Strongly disagree; 3 = Neither agree nor disagree; 5 = Strongly agree
SD = Standard Devia on
a
Based on 97 respondents who indicated that providing employee food allergy training was “diﬃcult” or “very diﬃcult”
w, x, y, z
Means with diﬀerent superscripts diﬀer significantly in the repeated measure of MANOVA (P < 0.05).

allergy knowledge deficiencies may facilitate the development or
revision of training materials to best assist school foodservice
opera ons in safely serving students with food allergies.
Since 40% of the respondents had not provided any employee food
allergy training, there was a need to inves gate barriers to providing
this training. Some barriers iden fied in this study were similar to
those iden fied in previous studies about Hazard Analysis Cri cal
Control Point (HACCP) implementa on in school foodservice,
including lack of resources, me constraints, high costs, employee
anxiety, lack of assistance for program implementa on, high
employee turnover, and staﬀ shortages (Giampoli, Sneed, Cluskey et
al., 2002; Hwang, Almanza, & Nelson, 2001). The results of this study
also showed that respondents’ me constraints were primary barriers
to training implementa on. To address these problems, training
should be customized to the school foodservice environment and be
conducted at a me that is convenient to the employees. CNPs could
also choose to use appropriate state agencies that provide food

allergy training, especially if they feel uncomfortable about delivering
training content.
Focus group par cipants indicated that it was diﬃcult to retrieve all
the necessary informa on about food allergies because “they are not
in one place,” while respondents only slightly agreed to this
statement. Previous research indicated that many school foodservice
directors and managers were not aware of the resources oﬀered by
the Department of Educa on, SNA, Na onal Restaurant Associa on,
local health agencies, or extension oﬃces (Hwang et al., 2001). In
fact, the federal government (i.e., USDA, FNS), state agencies (i.e.,
Massachuse s Department of Educa on), and professional
organiza ons (i.e., Na onal Food Service Management Ins tute
[NFSMI], Food Allergy Research and Educa on , and American
Academy of Asthma and Immunology ) have many printed and/or
online food allergy management and training materials that are
readily available for school food service staﬀ. However, CNPs may not
know about these resources (Koerner, 2000). Therefore, these

Table 6. Logis c Regression of Factors Diﬀeren a ng Facili es with and without Food Allergy Training during the Past 12 months (n = 340)
Variables

Wald

Exp(B)

‐10.98

8.70

0.00

Creden als

0.37

0.29

1.45

(0.37, 5.65)

Years of school foodservice experience (regardless of
posi on)

0.01

0.01

1.00

(0.90, 1.13)

Yeas of school foodservice experience (management
posi on)

0.40

0.28

Constant

B

Previous food allergy training received

1.87

Previous food allergic reac on happened in the school
cafeteria
Food allergy knowledge scores
Barriers to proving training

0.34
1.21
0.29

‐2 log Likelihood
Model χ2
Negelkerke R2

95% CI (Lower , Upper)

1.00

(0.91, 1.18)

***

6.48

(1.56, 26.95)

0.16
4.50**
0.50

1.41
1.24
1.33

(0.26, 7.52)
(1.02, 1.51)
(0.60, 2.96)

6.61

78.00
22.51
0.34

CI = Confidence Interval
*** P < 0.001
** P < 0.01
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organiza ons need to reach out to the CNPs to familiarize them with
the educa onal materials developed by them; this could enable
school food service personnel to benefit from available resources.
Results of logis c regression indicate that par cipants who have
received food allergy training and those who demonstrated higher
food allergy knowledge were more likely to provide food allergy
training in their facili es during the past 12 months. This could be
explained by previous engagement with and greater awareness about
the importance of food allergy training (Walker, Stanton, Kazi,
Salmon, & Jenkins; 2009). Moreover, those who are more
knowledgeable about food allergies would be more confident about
discussing these ma ers with their employees (Manojlovich, 2005a,
2005b); Counter intui vely, previous food allergy reac ons did not
influence the decisions to implement food allergy training. This may
be due to the low incidence of food allergic reac ons reported in
school foodservice opera ons.
CONCLUSION AND APPLICATION
Food allergies will con nue to be a growing concern for all
professionals involved in the con nuum of food. The SNA’s Back to
School Trends Report reiterated that all schools have registered an
increase in the number of requests for special diets (SNA, 2010).
Therefore, it can be concluded that CNPs who administer programs
that directly serve children should possess the unique and necessary
knowledge and leadership acumen to eﬀec vely decrease food allergy
risks in the school environment.
One way to minimize the poten al risks present in school foodservice
opera ons is through educa on and professional prepara on of CNPs
and foodservice employees (Mincher et al., 2012). Mincher (2010)
showed that leaders of CNPs play a decisive role in designing,
planning, and/or execu ng policies in school cafeterias to promote
good health among students and in implemen ng training for
foodservice employees. The CNPs provide leadership in the form of
awareness and educa on at schools through training. The
Competencies, Knowledge, and Skill Statements for District School
Nutri on Directors/Supervisors published by the NFSMI iden fied 13
competencies that school nutri on directors/supervisors should
possess to perform their daily jobs (Cater & Carr, 2002); six of these
are training‐related competencies. Possessing this extensive list of
competencies is required to ensure the success of training programs.
This study found that a majority of the CNPs learned about food
allergies through their daily work or self‐study, yet most of them also
served as training provider for their employees despite their lack of
confidence. Several par cipants in the focus group study also
expressed preference to have “individuals with creden als” to
conduct such training. Hence, the CNPs may need guidance to
develop more skills in food allergy management and conduct training.
In addi on, the results indicated that food allergy training in school
foodservice opera ons is lacking primarily due to me restraints.
Future studies should address the frequency and dura on of food
allergy training programs and explore prac cal op ons for necessary
training. The financial costs of food allergy training should be further
explored to enable the alloca on of adequate resources. The training
delivery methods (e.g., videos, printed materials, role‐play) could also
be explored to iden fy which method is more cost‐eﬀec ve and
highly flexible to fit in the hec c schedules of the CNPs and school
foodservice employees.
This research supports the previous literature in recognizing RDs’ food
allergy knowledge and their unique poten al to complement the
The Journal of Foodservice Management & Education

school environment (Koerner, 2000). This study also found food
allergy knowledge level diﬀered based on school district size. Since all
schools across the na on have reported an increased in food allergy
cases (SNA, 2010), there is a need for the CNPs to be trained in food
allergy despite their creden al status and school size. Approximately
73% of the par cipants were ServSafe® cer fied and 40% were
Cer fied School Nutri on Specialist, both of these cer ficates or
programs could include more extensive food allergy‐related topics to
reach more audiences.
The study has the following limita ons. One limita on is related to
the single‐mode of survey administra on. The survey was only
administered online and yielded a response rate of 24%. Previous
research by Sullivan, Harper, and Charles (2002). found that some
food service managers do not have access to the Internet; therefore,
they do not respond to online surveys. Furthermore, Dillman (2000)
addressed that the complexity of online survey tools and limited
computer accessibility may nega vely influence online survey
par cipa on. In the school foodservice se ng, some CNPs spend a
majority of their me directly within the opera on (Conklin & Ne les,
1994) rather than performing oﬃce‐related administra ve tasks.
Therefore, it is diﬃcult to obtain informa on from those CNPs who do
not have online access.
The second limita on was the ming of the survey. The survey was
distributed during the announcement of the new federal child
nutri on new meal pa ern guidelines. Therefore, CNPs might not
have had adequate me to respond to this survey. Researchers
received mul ple emails from CNPs who were unable to par cipate in
this survey due to me restraints; however, they did not want to
provide comments about food allergy issues. Another limita on of
this study was that the CNPs who chose to par cipate in this survey
might already have been concerned about food allergies, thereby
demonstra ng higher food allergy knowledge scores than non‐
respondents. This is further validated by the greater propor on of
CNPs who provided food allergy training in this study (60%) than
those in the 2011 School Nutri on Associa on Opera ons Report
(41.2%) (SNA, 2011).
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