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ABSTRACT
Background School nutrition employee behavior plays an important role in preventing
foodborne outbreaks and protecting the almost 30 million children who partake in daily
school lunch.
Objective The study aim was to compare the impact of using a food safety training
program with or without using a realistic-event video on handwashing behavior
modiﬁcation for school nutrition employees.
Design A 2-group (control and experimental) pretest with 2 post-tests design was
used. The control group received training without the video and the experimental group
received the food safety training with a realistic-event video. Measurements used to
address the purpose and objectives of this study included questionnaires and direct
observations.
Participants/setting The sample consisted of 443 school nutrition employees
responsible for food preparation and service afﬁliated with 21 school districts in 18
states. Approximately half of the sample attended the original unmodiﬁed training and
the other half attended the modiﬁed training. Data were collected in the United States
during 2017. A total of 338 employees participated in the observations and 443 participants completed the questionnaires during the 3 phases; 935 questionnaires were
used for the analysis.
Intervention The intervention involved a food safety training program embedded with
a realistic-event video related to handwashing. The video used previous research to
target antecedents to handwashing behavior among participants.
Main outcome measures Actual behavior was observed across 3 phases—pretraining,
post training, and ﬁnal—for both the control and experimental groups. In addition, indirect and direct measures of behavioral intentions for handwashing were measured.
Statistical analysis performed For the observation data, a 2-way, ﬁxed-effects, mixedmodel procedure was used to analyze the data. Simple and multiple linear regression
and contingency table analyses looking for differences among phases and treatments
were used for questionnaire data analysis.
Results Most practices were reported as in compliance (51.3% to 80.6%) for both the
control and experimental groups during all phases. The experimental group had a
higher behavioral intention of properly washing their hands than participants in the
control group.
Conclusions The results showed that handwashing practices were in compliance most
of the time for both the control and experimental groups during all 3 observation periods. Differences among the data collection periods on the theory of planned behavior
constructs indicated no statistical effect of the treatment (exposure to the video) between the control and intervention groups.
J Acad Nutr Diet. 2022;-(-):---.
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OODBORNE ILLNESS IS A SIGNIFICANT PUBLIC
health concern in the United States, with approximately 1 in 6 Americans experiencing a foodborne
illness each year, impacting the United States economy by approximately $15.6 billion annually.1,2 The US
Department of Agriculture’s Food and Nutrition Service,
through programs such as the National School Lunch

ª 2022 by the Academy of Nutrition and Dietetics. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Program, School Breakfast Program, and Summer Food
Service Program, serves 7.5 billion meals and snacks
annually across the United States.3 On an average day, 30
million children participate in the National School Lunch
program alone.4 Considering this volume, proper food
safety practices are vital to providing healthy and safe
meals to children.
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Although school nutrition programs are required to
implement a food safety program based on the Hazard
Analysis and Critical Control Point principles,5 several
research studies have found low compliance with handwashing practices.6-11 Results of research conducted among
food handlers in hospitals, nursing homes, and restaurants
have also shown low handwashing compliance rates.6,7
The behavior of foodservice personnel is an important
factor in foodborne outbreak prevention and is often the
focus of food safety training.12-15 However, although training
may increase knowledge,14,16,17 it is known that knowledge
alone will not uniformly improve behavior.13,16 Therefore,
training interventions should address barriers to positive
food safety behaviors and motivators to promote behavior
change.16,18,19
The theory of planned behavior has been used to study the
link between beliefs and actual behavior and establishes that
the best predictor of one’s actual behavior is their intention to
perform the behavior.20-22 Behavioral intention is directly
inﬂuenced by the attitudes, subjective norms, and perceived
behavioral controls to performing the behavior, referred to as
“direct measures.”23,24 Ajzen24 proposed the use of a set of
questions to measure these antecedents directly. They can
also be measured indirectly through measures of behavioral,
normative, and control beliefs.
Attitude towards the behavior refers to the positive or
negative evaluation of performing the behavior. Attitudes can
be indirectly measured by assessing one’s behavioral beliefs,
which include the advantages and disadvantages to performing the behavior23 and, when combined with the
perception of a speciﬁc outcome, they can determine one’s
attitude toward the behavior.24
Subjective norms are measured indirectly by using
normative beliefs and motivation to comply.23 Normative
beliefs are the indirect measure of subjective norms and
reﬂect the perceived expectations of people who care about
the performance of the behavior. When combined with one’s
motivation to comply, normative beliefs determine the individual’s subjective norm.23
Perceived behavior control is measured indirectly through
one’s control beliefs and perceived power of control for the
behavior.21 Control beliefs include barriers and facilitators to
performing the behavior and, when combined with the
perception of power, these factors can determine one’s
perceived behavioral control.21
Training programs targeting knowledge and the antecedents to behavior could offer profound advantages over
traditional knowledge-based training if actual behavior
changes result. Re-enactments, stories, or narrative components aimed to elicit emotional responses from employees
could alter an individual’s attitudes, subjective norms, perceptions of control, and behavioral intention, and thus ultimately impact actual behavior.25 Story-based narratives are
an efﬁcient means to address many challenges in an organization and motivate behavior change.25-27 This strategy also
promotes empathy, stimulates emotional responses, and has
a positive impact on learning through increased engagement
with the material, improved retention of information, and
expanded perspectives.28-30
The purpose of this study was to assess the impact of using
an experimental training program with or without the use of
a realistic-event video in eliciting participants’ handwashing
2
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RESEARCH SNAPSHOT
Research Question: Are school nutrition employees’
attitudes, subjective norms, perceived behavioral controls,
behavioral intentions, and actual behaviors related to proper
handwashing affected when employees are exposed to a
training program using a realistic-event video (experimental
group) compared with those of employees who were not
exposed to the video (control group)?
Key Findings: Handwashing compliance ratings for the 3
phases (pretraining, post training, and ﬁnal) of the study
were high. Attitudes, subjective norms, and/or perceptions of
control for both groups had an impact on behavioral
intention after participants had attended the training. For
both the control and experimental groups, the strongest
predictors of behavioral intention were employee normative
and control beliefs. Results showed that the training
intervention using a realistic-event video did not have a
statistically signiﬁcant effect on behavioral intention or actual
behavior.
behavior modiﬁcation compared with participants’ handwashing behaviors when not exposed to the realistic-event
video. Speciﬁc objectives were to:
1.

2.

3.

identify participants’ attitudes, subjective norms,
perceived behavior controls, behavioral intention, and
actual behavior to properly wash hands;
compare the impact of a training intervention using a
realistic-event video on participants’ attitudes, subjective norms, perceived behavior controls, and
behavioral intention to properly wash hands; and
determine whether a training intervention using a
realistic-event video impacts participants’ actual
handwashing behavior by comparing 2 different
groups (control and intervention).

METHODS
Overall Study Design
This study was reviewed by the Kansas State University
Institutional Review Board and deemed exempt under Federal Regulation 45 46.101 (b) CFR.31 An experimental training
program, questionnaires, and direct observations were used
to address the purpose and objectives of this study. Programs
selected were invited to participate in a free training session.
Approximately half of the participants were assigned to
attend the original, nonmodiﬁed, Food Safety in Schools
training program32 (control group, n ¼ 192) and the other
half attended the modiﬁed version of the training, which
incorporated the realistic-event handwashing video (experimental group, n ¼ 146). Participants provided written consent before taking part in the study.
For this study, proper handwashing was deﬁned as
“washing with soap and hot water for 20 seconds, drying
with an air dryer or single-use paper towel, washing hands
before work, washing hands before putting on gloves,
washing hands when food preparation tasks are interrupted
or changed, and washing hands whenever they come in
--
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contact with something that might have germs.”17,33 The
deﬁnition was included at the beginning of the questionnaire.
To assist with data collection and training, 21 trained observers and trainers were employed to conduct training
sessions (trainers) or on-site observations (observers). All
trainers and observers were selected based on experience in
school nutrition and location and were trained on human
subjects and basic ﬁeld research protocol. Observers underwent additional training to ensure inter-rater reliability,
including a pilot-test observation and post-discussion
meeting.

Intervention Development
The intervention phase included the 8-hour Food Safety in
Schools33 training program, supplemented with a realisticevent video developed by the researchers. The training program provides comprehensive food safety guidelines to
school nutrition professionals. The program consists of 6 food
safety lessons, 3 of the lessons cover handwashing, with 1 of
them focusing on the topic. The realistic-event video, developed based on results from previous research,34,35 portrayed
real-life situations and was designed to elicit an emotional
response from participants about when and how to wash
their hands to motivate proper handwashing practices. Antecedents to handwashing behavior, such as the expectation
to properly wash hands and the perceived control over
properly washing hands, were targeted and the differences in
employee perceptions of handwashing and actual behaviors
were illustrated through the actors’ performances. The 6minute video consisted of 2 parts. First, an interview with
employees was conducted to gather their perceptions about
actual handwashing behaviors. Then employees’ reactions
about their perceptions of handwashing and behaviors were
highlighted, through an interview, while simultaneously
showing them a hidden video footage revealing their actual,
and often incorrect, handwashing practices. The video

included various stakeholders that the school nutrition
employee respects, including the school nutrition director,
supervisor, or health inspector, and the importance of proper
handwashing for food safety and reducing risk. The value of
having the necessary resources and equipment for the employees to properly follow the handwashing procedures was
also portrayed in the video.

Sample Selection
The sample consisted of school nutrition employees (participants) afﬁliated with 21 randomly selected school districts
from 18 states. Participating states included Alabama, Arizona, California, Colorado, Connecticut, Indiana, Iowa, Kansas,
New Hampshire, North Carolina, Missouri, Ohio, Oklahoma,
Oregon, South Dakota, Tennessee, Washington, and Wisconsin. Based on 80% power and a 5% error, the goal was to
include at least 300 participants, divided equally between
control and experimental groups.36
All school districts within a 250-mile radius of each data
collector’s home address were selected from the National
Center for Education Statistics website.37 The districts were
then sorted based on student populations as follows: small
(fewer than 2,500), medium (2,500 to 19,999), large (20,000 to
39,999), and mega (40,000 or more). At least 1 school district
from each size category was selected randomly to participate
in the study using the Excel’s Data Analysis Toolpak.38
School nutrition directors from selected districts were
invited to participate in the study. Upon agreement, the director selected which schools within the district would serve
as observation sites. Selection criteria included the presence
of on-site food production, having at least 4 participants
present during main production time in the kitchen, and
employee availability for training sessions. A total of 34
observation sites (schools) were included in the sample. Eight
school districts included more than 1 observational site to

21 school districts identified
from 18 states

34 observational sitesa
selected
(n=338 participants)

Experimental group
(n=146)b
Food safety training
with video

Control group
(n=192)c
Food safety training
without video

Figure 1. Sample selection ﬂowchart: Number of participating school districts, observed sites, and school nutrition employee
participants by group. aEight districts included more than 1 observational site to ensure that the minimum number of participants
was not fewer than 300. bA total of 12 schools and 5 school districts are represented in the experimental group. cA total of 23
schools and 16 school districts are represented in the control group.
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Table 1. Descriptive summary of direct measures for school nutrition employees’ proper handwashing for the control and
experimental groups during the different time periods
Pretraining
Measure (Scale)a

Post Training

Final

Control
Experimental Control
Experimental Control
Experimental
(n [ 113) (n [ 232)
(n [ 137) (n [ 222)
(n [ 107) (n [ 120)
)—————————————mean  SD————————————/

Attitude (mean composite score),
Cronbach’s ab ¼ .756

6.8  0.4 6.8  0.4

6.8  0.4 6.9  0.3

6.7  0.5 6.8  0.6

Extremely bad (1) to extremely good (7)

6.9  0.2 6.9  0.5

6.8  0.6 6.9  0.4

6.8  0.5 6.9  0.3

Extremely worthless (1) to extremely
valuable (7)

6.9  0.4 6.9  0.5

6.8  0.6 6.9  0.4

6.8  0.4 6.9  0.5

Extremely useless (1) to extremely useful (7)

6.8  0.6 6.8  0.6

6.9  0.4 6.9  0.5

6.8  0.5 6.9  0.3

Extremely foolish (1) to extremely wise (7)

6.9  0.5 6.8  0.6

6.7  0.9 6.9  0.6

6.8  0.6 6.9  0.3

Extremely unpleasant (1) to extremely
pleasant (7)

6.4  1.0 6.4  1.1

6.6  0.9 6.6  0.9

6.4  1.0 6.6  0.7

Subjective normsc (mean composite score),
Cronbach’s ab ¼ .775

6.7  0.6 6.7  0.6

6.7  0.5 6.8  0.6

6.6  0.6 6.6 0.9

It is expected that I will properly wash my
hands.

6.9  0.4 6.8  0.5

6.9  0.4 6.9  0.5

6.8  0.5 6.8  0.8

The people in my life whose opinions I value 6.6  0.8 6.5  1.1
would want me to properly wash my hands.

6.6  0.9 6.7  0.9

6.5  0.8 6.6  1.1

Most people who are important to me think
that I should properly wash my hands.

6.5  1.0 6.5  1.0

6.7  0.7 6.6  1.0

6.5  0.8 6.6  1.1

Perceived behavioral control (mean
composite score), Cronbach’s ab ¼ .536

6.2  1.5 6.2  1.5

6.7  0.8 6.2  1.5

6.2  1.4 6.2  1.5

I have complete control over properly
washing my hands.

6.5  1.3 6.4  1.5

6.6  1.0 6.5  1.4

6.5  1.1 6.5  1.3

It is mostly up to me whether I properly
wash my hands.

6.0  2.0 5.7  2.2

6.6  1.0 5.9  2.0

5.9  1.9 6.1  1.9

Behavioral intention (mean composite
score), Cronbach’s ab ¼ .662

6.6  1.0 6.7  0.7

6.8  0.4 6.8  0.7

6.7  0.6 6.7  0.9

I intend to properly wash my hands.

6.7  1.0 6.6  1.2

6.9  0.6 6.8  0.8

6.8  0.5 6.8  0.9

I plan to properly wash my hands.

6.8  0.8 6.8  0.7

6.9  0.4 6.9  0.5

6.8  0.5 6.8  0.8

I will try to properly wash my hands.

6.5  1.5 6.4  1.5

6.7  0.9 6.5  1.5

6.4  1.3 6.6  1.2

The question stem asked respondents, “For me to use proper handwashing techniques is ________________”.
Cronbach’s a was used to assess construct reliability among the direct measures, with .70 as the threshold to demonstrate consistency.
c
Scale value ranges from strongly disagree (1) to strongly agree (7).
a

b

ensure the minimum number of participants did not fall
below 300. To increase participation, school districts were
allowed to send employees to the training that might not be
observed because they did not work on the selected observational sites. A description of the sample selection process is
presented in Figure 1.

related to handwashing behavior. All practices were recorded
as in compliance or out of compliance. The handwashing
behavior section consisted of the following parts: practices
when the employee washed their hands (10 items) and how
handwashing practices were performed (9 items).

Theory of Planned Behavior Questionnaire. A theory of

Instruments
Observation Instrument. The observation instrument used
to record participants’ handwashing behavior was adapted
from previous research39 and consisted of the following
sections: school information and observation activities
4
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planned behavior questionnaire, based on previous
research35 and following Ajzen’s24 recommendations, was
used to collect data about participants’ attitudes, subjective
norms, perceived behavioral controls, and behavioral intention for handwashing practices. The behavioral intention for
properly washing hands can be inﬂuenced by the attitude
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toward the behavior, subjective norms surrounding the
behavior, and perceived behavioral control for performing
the behavior. Therefore, both indirect and direct measures
were performed for each phase and group.
The questionnaire consisted of 31 questions. Eighteen
questions measured indirect measures; 13 questions
measured direct measures; and 7 demographic information
questions, such as participant’s age, gender, education, years
in the industry and current position, and food safety certiﬁcation. No racial and/or ethnic information was collected.
Cronbach’s a was used to assess construct reliability among
the direct measures, with 0.70 as the threshold to demonstrate consistency (Table 1).35,40 Although some direct measures had lower reliability, as noted by Roberts and
colleagues,35 direct measures often have low reliability, but
by using indirect measures to evaluate the beliefs that participants have about a particular concept, researchers can
more fully understand each individual’s attitudes, subjective
norms, and perceived behavioral controls. The indirect measures are combined into a composite score, which represents
the construct and reduces the concern about reliability.35

Control beliefs were measured using a 7-point scale
ranging from strongly disagree (1) to strongly agree (7). The
perceived power of those control beliefs was also measured
using a 7-point scale ranging from very rarely (1) to very
frequently (7). Participants were asked how often the item
affects their ability to perform each of the 3 food safety behaviors using the above scale.

Indirect Measures. Participant indirect measures were

Data Collection

assessed measuring behavioral, normative, and control beliefs. Four behavioral beliefs (ie, customer satisfaction,
decreasing likelihood of students becoming ill, ensuring high
food quality, and handwashing takes too much time) were
measured by asking the respondents to rate the strength of
their beliefs on a 7-point scale anchored from strongly
disagree (1) to strongly agree (7). Outcome evaluations were
measured by asking respondents how important each of the
beliefs was to them using a 7-point scale anchored from
extremely unimportant (1) to extremely important (7).
Behavioral beliefs were measured using the overall sum of
the belief strength multiplied by the outcome evaluation.
Therefore, for each of the 4 behavioral beliefs identiﬁed, a
question was asked to address the behavioral belief, while
another addressed the outcome associated with the belief.
Normative beliefs were reported as 9 referent groups or
individuals (ie, immediate supervisor, school nutrition director, other employees, students, parents, teachers, school
nurse, school administrators, and the health inspector). Using
a 7-point scale ranging from strongly disagree (1) to strongly
agree (7), participants rated how likely each referent group or
individual would think each behavior should be followed. To
measure motivation to comply with each belief, participants
evaluated how much they cared about the thoughts of the
referent group or individual using a 7-point scale ranging
from not at all (1) to very much (7).
Normative beliefs represent the overall sum of the belief
strength multiplied by the motivation to comply. Therefore,
for each of the 9 normative beliefs identiﬁed, a question was
asked to address the normative belief and another question
addressed the motivation to comply with the belief.
Five control beliefs (ie, limited time, limited funds, lack of
proper equipment, lack of access to proper equipment, and
lack of available supplies) were included.35 Control beliefs are
the sum of the belief strength multiplied by the perceived
power of the control belief. Therefore, for each of the 5
control beliefs identiﬁed, a question was asked to address the
control belief and another to address the perceived power of
the identiﬁed control.
--
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Direct Measures. Participant attitudes were measured using a set of 5 semantic 7-point scales, as recommended by
Ajzen.18 The 5 semantic scales included good or bad, worthless or valuable, useless or useful, unpleasant or pleasant, and
foolish or wise.
Subjective norms, behavioral intentions, and perceived
behavioral controls were measured using a 7-point scale
anchored from strongly disagree (1) to strongly agree (7).
Subjective norms were measured using 3 questions about the
importance of the referent groups or individuals approving
the behavior. Perceived behavioral controls were measured
with 2 questions and behavioral intention used 3 questions
about the likelihood of performing the behavior.

Direct observations were conducted by trained observers 3
times during an 8- to 10-week period, in the morning, at each
site, between January and September of 2017. Approximately
2 weeks before training (pretraining), 2 weeks after training
(post training), and 4 to 6 weeks after training (ﬁnal). Each
observation consisted of six 20-minute observation periods
with a 10-minute break between periods.41
Questionnaires were completed by participants on the
following 3 occasions (phases): immediately before the
training session (pretraining), immediately after the training
session (post training), and during the ﬁnal observation
(ﬁnal). The ﬁnal questionnaire was administered to participants that attended the training and were observed.

Data Analysis
Observation Data. Observation data were entered into Excel
and Statistical Package for Social Sciences for each of the six 20minute periods, for each of the 3 observations.38,42 Previous
research41 suggested that the Hawthorne effect, that is, when
subjects modify their behavior in response to being observed,
would impact the ﬁrst hour of data collected. However, no
statistically signiﬁcant differences were noted between the
different observation periods for this study; therefore, data
from all 6 periods were used in the analyses. The data were
classiﬁed by observation period (ie, pretraining, post training,
and ﬁnal) and group (control or experimental).
The handwashing in-compliance percentage, based on the
handwashing deﬁnition used for this study, was calculated
using the following formula:
in-compliance percentage ¼ number of in-compliance observations / number of total observations
where number of total observations is the number of incompliance observations plus the number of out-ofcompliance observations.
After calculating the in-compliance percentage, the arcsine
transformation of the percentage was analyzed to better ﬁt
assumptions and interpretation of the data.43,44 A 2-way,
ﬁxed-effects, mixed-model procedure was conducted to
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determine whether statistically signiﬁcant differences existed
between groups; speciﬁcally between control and experimental groups, observational visits for control group, observational visits for experimental groups, and control and
experimental groups by observational visits interaction.
Minimum type error was set as P  .05. Data are not presented if “no statistically signiﬁcant differences” is stated in
the text and the results (ie, P values and differences) are not
shown in the tables.

Questionnaire Data. Returned questionnaires were coded
and the data were processed and analyzed using Statistical
Package for Social Sciences and SmartPLS, version 3.0.42,45
Minimum type error was set as P  .05. Data are not presented if “no statistically signiﬁcant differences” is stated in
the text and the results (ie, P values and differences) are not
shown in the tables.
Descriptive statistics included frequencies, means, and SDs.
The mean represents the mathematical average of all data
points and the SD is the measure of how dispersed the data
are in relation to the mean. The procedure to score indirect
measures of attitudes, subjective norms, and perceived
behavioral controls included recoding the scales of outcome
evaluations, motivation to comply, and control belief power,
where 1 is recoded as e3, 2 as e2, 3 as e1, 4 as 0, 5 as 1, 6 as
2, and 7 as 3. The recoding was completed so that the
midpoint of the scale is 0, allowing the researcher to easily
determine whether the ﬁnal score represented a barrier
(products <0) or a facilitator (products >0) to the behavior.46
Once these response scales were recoded, a formula was
used to determine the overall indirect measure. For the indirect measure of attitude, the product of behavioral beliefs
and outcome evaluations was used. For the indirect measure
of subjective norm, the normative beliefs were multiplied by
the motivation to comply and the indirect measure of
perceived control belief was represented by the product of
control beliefs multiplied by control belief power.
Six simple linear regression analyses illustrated the relationships between indirect measures (ie, behavioral,
normative, and control beliefs) and their corresponding
direct measures (ie, attitudes, subjective norms, and
perceived behavioral controls). Multiple linear regression was
used to identify the relationship between direct measures (ie,
attitudes, subjective norms, and perceived behavioral control) and behavioral intention. Results will be reported using
b values, these values are reported in standardized units and
can be interpreted as follows: for every increase (decrease) of
1 SD of the independent variable there is a corresponding
increase (decrease) of b SDs in the dependent variable.
Frequency and contingency table analyses were used to
determine whether there were any statistically signiﬁcant
differences in the direct and indirect relationships due to the
phase in which the instrument was used and/or due to
whether the instrument was used in the control group or the
intervention group.
SmartPLS, version 3.045 was used to conduct a standard 2step approach with PLS Structural Equation Modelling for
multigroup comparisons between the relationship of the
constructs (direct and indirect measures) and the different
phases (pretraining, post training, and ﬁnal).39 The multigroup comparisons test the path coefﬁcients among the
samples to identify statistically signiﬁcant differences.
6
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RESULTS
Response Rate and Sample Description
A total of 443 participants from 21 school districts attended
the training sessions. Range of participants in the control
group attending the training was 4 to 42 attendees, with an
average of 12 participants. For the experimental group, 23
participants, on average, were included in the training, with a
range of 20 to 50 participants per training. From the 21 districts and the 443 participants who attended the training,
1,087 questionnaires were completed. Of those, 152 were
excluded because of patterned responses or missing data,
resulting in 935 usable questionnaires. Of the 443 participants who received the training, 338 participants were
included in the observational visits.
Of the 935 usable questionnaires, a total of 346 questionnaires were completed before training (pretraining: 233
from the control and 113 from the experimental group),
360 after training (post training: 222 from the control and
138 from the experimental), and 229 questionnaires 4 to 6
weeks after training (ﬁnal: 121 from the control and 108
from the experimental). Of the questionnaires used for
analysis, 576 were included in the control group and 359 in
the experimental group. Most respondents were female
(93.7%), aged 41 through 60 years (55.0%), with a high
school diploma or some college education (82.6%). Demographic characteristics of respondents are presented in
Table 2.

Observations
Handwashing When Required. Practices of proper handwashing, when required, were reported as in compliance for
both the control and experimental groups during all 3 observations and ranged from in-compliance percentages of
57.5% to 76.1%. Information about in-compliance percentages
and differences between control and experimental groups
and observation periods are presented in Table 3.
For the control and experimental group, statistically signiﬁcant differences were observed between handwashing
practices during the pretraining and the post-training observations; 13.2% (P ¼ .006) for the control group and 7.8%
(P ¼ .001) for the experimental group. In-compliance percentages were higher during the post-training observation
than the pretraining observation, and statistically signiﬁcant
differences were also present between the pretraining and
the ﬁnal observations; 13.2% (P ¼ .006) for the control group
and 22.7% (P ¼ .022) for the experimental group. Incompliance percentages were higher during the ﬁnal observation (control: 76.1%, experimental: 70.2%) than the
pretraining observation. No statistically signiﬁcant differences were observed between the post-training visit and the
ﬁnal visit observations.

Handwashing Procedures. Observations of proper handwashing procedures were reported as in compliance most of
the time for both control and experimental groups and during all 3 observations (ie, pretraining, post training, and ﬁnal)
ranging from in-compliance percentages of 58.9% to 80.6%.
Information about in-compliance percentages and differences between control and experimental groups and visits is
presented in Table 3.
--
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Table 2. Demographic characteristics of school nutrition employees who participated in the observation (n ¼ 233a)
Characteristic

Total

Control

Experimental

n (%)b !
Age
30 y or younger

25 (12.0)

12 (13.0)

13 (11.3)

31-40 y

42 (20.1)

17 (18.0)

25 (21.7)

41-50 y

49 (23.4)

30 (31.9)

19 (16.5)

51-60 y

66 (31.6)

24 (25.4)

42 (36.5)

61 y or older

27 (12.9)

11 (11.7)

16 (14)

207 (93.7)

96 (94.1)

111 (93.3)

14 (6.3)

6 (5.9)

8 (6.7)

Gender
Female
Male
Education
High school/GEDc

111 (50.9)

48 (48.0)

63 (53.4)

Some college

69 (31.7)

32 (32.0)

37 (31.4)

Associate’s degree

23 (10.6)

11 (11.0)

12 (10.2)

Bachelor’s degree

12 (5.5)

7 (7.0)

5 (4.2)

Graduate degree

3 (1.3)

2 (2.0)

1 (0.8)

No. of years employed in foodservice
5

78 (36.6)

36 (36.0)

42 (37.2)

6-15

67 (31.4)

34 (34.0)

33 (29.2)

16-25

50 (23.5)

22 (22.0)

28 (24.8)

26

18 (8.5)

8 (8.0)

10 (8.8)

5

111 (53.4)

52 (54.2)

59 (52.7)

6-15

57 (27.4)

27 (28.1)

30 (26.8)

16-25

34 (16.3)

16 (16.7)

18 (16.1)

26

6 (2.9)

1 (1.0)

5 (4.4)

Yes

143 (65.9)

74 (73.3)

69 (59.5)

No

74 (34.1)

27 (26.7)

47 (40.5)

98 (67.6)

43 (57.3)

55 (78.6)

No. of years employed in current position

Food safety certiﬁcation

Which food safety certiﬁcation?

d

ServSafee
Serving-It-Safe

f

Other

20 (13.8)

12 (16.0)

8 (11.4)

27 (18.6)

20 (27.7)

7 (10.0)

a

n does not equal 338 (overall total number of observed participants) due to nonresponse.
Responses may not equal 223 due to nonresponse to a question.
GED ¼ General Educational Development test.
d
Participants could select multiple answers.
e
Certiﬁcation provided by the US National Restaurant Association.
f
Certiﬁcation provided by The Institute of Child Nutrition.
b
c

For the control group, statistically signiﬁcant differences
were identiﬁed between the pretraining and the posttraining observations (13.2%; P < .001). In-compliance percentages were higher during the post-training observation
(75.0%) than pretraining observation (62.4%). Statistically
signiﬁcant differences were also present between the
--
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pretraining and the ﬁnal observations (13.7%; P < .001). Incompliance percentages were higher during the ﬁnal observation (76.1%) than during the pretraining observations
(62.4%).
For the experimental group, statistically signiﬁcant differences were identiﬁed between the pretraining and the postJOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
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Direct Measures. The direct measures of behavioral in-

Table 3. School nutrition employees’ handwashing
behavioral compliance as a function of phase and group
involving a food safety training interventiona

Control

62.4y

75.6z

76.1z

Experimental

57.5y

75.3z

70.2z

tentions indicated that participants had high intentions, with
means ranging from 6.6  1.0 (pretraining, control) to 6.8 
0.4 (control, post training), to properly wash their hands
during all phases of the study for both the control and
experimental groups (Table 1).
They also had positive attitudes, with means ranging from
6.7  0.5 (ﬁnal, control) to 6.9  0.3 (post training, experimental), high subjective norms with means ranging from 6.6
 0.6 (control, ﬁnal) to 6.8  0.6 (experimental, post
training), and perceived high levels of control with means
ranging from 6.2  1.4 (control, ﬁnal) to 6.7  0.8 (control,
post training) over properly washing their hands for all
phases and for both the control and experimental groups.

y

z

z

Relationships Among Indirect Measures and Direct
Measures. Relationships among indirect measures and

Observation Period
Behavior

Pretraining

Post training

Final


 in compliance
!
Handwashing when
required*

Handwashing
procedures**
Control

62.4

Experimental

57.5y

75.6

76.1

75.3z

70.2z

y and/or z
Entries in the same row with the same superscript are not statistical signiﬁcantly
different; entries in the same row with the different superscripts are statistically signiﬁcant different. No statistically signiﬁcant differences (P  .05) were found between
the control and experimental groups for the different phases.
a
Behavioral compliance is expressed in percentages and range from 0 to 100.
*P  .05.
**P  .001.

training observations (17.8%; P < .001). In-compliance
percentages were higher during the post-training observations (75.3%) than during the pretraining observation (52.5%).
Statistically signiﬁcant differences were also present between
the pretraining and the ﬁnal observations (17.7%; P < .001).
In-compliance percentages were higher during the ﬁnal
observations (70.2%) than during the pretraining observations (52.5%).

Questionnaires
Indirect Measures. Participants were generally in favor of
proper handwashing; with possible scores ranging from e21
to 21 (Table 4, available at www.jandonline.org). For all
phases and in both the control and experimental groups,
participants generally perceived that properly washing their
hands would decrease the likelihood that students will get
sick and would ensure food quality.
Normative beliefs were high for all phases and for both the
control and experimental groups. Results indicate that the
participants expressed strong positive social pressure to
properly wash their hands when at work. For all phases and
for both the control and experimental groups, the highest
means related to normative beliefs were associated with the
health inspector, the employee’s immediate supervisor, and
the school nutrition director.
In each phase, overall control beliefs (the items over which
participants feel they have control or not) all showed a
negative score, with possible scores ranging from e3 to 3,
indicating participants do not feel they have control over
proper handwashing, with lowest scores in the ﬁnal phase for
the control group. All scores in this area ranged from e1.3 
7.6 for funds in the ﬁnal phase for the control group, to e5.0
 8.1 for lack of equipment in the pretraining phase for the
control group.
8
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direct measures are presented in Figures 2 to 4. Behavioral
beliefs made signiﬁcant contributions to predicting attitudes
for the pretraining and ﬁnal observation periods for the
experimental and control groups (pretraining, control: P ¼
.003, experimental: P  .001; ﬁnal, control: P  .001, experimental: P  .001) and for the post-training experimental
group (P  .001). For all phases in the control and experimental groups, normative beliefs made statistically signiﬁcant contributions to predicting subjective norms
(pretraining, control: P  .001, experimental: P  .001; post
training, control: P  .001, experimental: P  .001; ﬁnal,
control: P  .001, experimental: P  .001).

Relationships Among Direct Measures and Behavioral
Intentions. Relationships among direct measures and
behavioral intentions are also presented in Figures 2 to 4.
For the pretraining phase of the control group, attitudes
(P ¼ .044) and perceived behavioral controls (P  .001)
signiﬁcantly predicted behavioral intention for properly
washing hands. For the pretraining phase of the experimental
group, subjective norms (P  .001) and perceived behavioral
controls (P .001) predicted the intention to follow the practice.
For the post-training phase, in the control group, subjective
norms (P ¼ .006) and perceived behavioral controls (P  .001)
signiﬁcantly predicted the intention to properly wash hands.
Perceived behavioral controls (P  .001) signiﬁcantly predicted the intention to properly wash hands for the posttraining experimental group.
For the control group in the ﬁnal phase, all independent
variables (attitudes, P .001; subjective norms, P ¼ .011; and
perceives behavioral controls, P ¼ .010) signiﬁcantly predicted the intention to wash hands properly. For the ﬁnal
phase in the experimental group, subjective norms (P  .001)
and perceived behavioral controls (P  .001) predicted the
intention to follow proper handwashing practices.
To determine differences between phases and groups,
there were 90 frequency in contingency tables performed;
the analyses revealed very few instances of statistically signiﬁcant results. Because of the very larger number of the
analyses that were performed, only those with P values <
.001 were considered signiﬁcant. There were 4 tables that
showed signiﬁcance for phase and behavioral beliefs. For the
intervention group, “decrease the likelihood that students
will get sick,” 22.0% of respondents scored a 21 in pretraining
--
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Ca: βc = 0.301, p = 0.003*

Behavioral
Beliefs

Attitude

Eb: β = 0.288, p ≤ 0.001*
C: β = 0.191, p = 0.044*
E: β = 0.056, p = 0.332

Normative
Beliefs

C: β = 0.597, p ≤ 0.001*

Subjective Norm

E: β = 0.493, p ≤ 0.001*

C: β = -0.194, p = 0.051

Behavioral Intention

E: β = 0.237, p ≤ 0.001*

C: β = 0.609, p ≤ 0.001*
C: β = 0.005, p = 0.959

Control
Beliefs

E: β = 0.030, p = 0.666

Perceived
Behavioral Control

E: β = 0.534, p ≤ 0.001*

a

C stands for control
E stands for experimental
c
β coefficient, the degree of change in the outcome variable for every 1-unit of change in the predictor variable.
* p≤0.05
Figure 2. Pretraining phase: Summary of the effects of the theory of planned behavior constructs for school nutrition employees’
proper handwashing for the control and experimental groups.
b

period, 66.7% scored a 21 in the post-training period, and
39.0% scored a 21 in the ﬁnal period (P < .001) and “keep my
students satisﬁed,” 55.8% scored a 21 in the pretraining
period, 92.5% scored a 21 in the post-training period, and
61.4% scored a 21 in the ﬁnal period (P < .001).
For the control group, “decrease the likelihood that students will get sick,” 27.6% scored a 21 in the pretraining
period, 60.3% scored a 21 in the post-training period, and

Ca: βc = 0.054, p = 0.546

Behavioral
Beliefs

60.4% scored a 21 in the ﬁnal period (P < .001) and “handwashing takes too much time,” 42.5% gave a negative score in
the pretraining period, 44.4% gave a negative score in the
post-training period, and 66.7% gave a negative score in the
ﬁnal period (P < .004). None were signiﬁcant for treatment.
The multigroup PLS Structural Equation Modelling showed
statistically signiﬁcant differences between perceived
behavioral controls and behavior intention towards

Attitude

Eb: β = 0.367, p ≤ 0.001*
C: β = 0.143, p = 0.070
E: β = 0.036, p = 0.597

Normative
Beliefs

C: β = 0.673, p ≤ 0.001*

Subjective Norm

E: β = 0.677, p ≤ 0.001*

C: β = 0.232, p = 0.006*

Behavioral Intention

E: β = 0.106, p = 0.120

C: β = 0.406, p ≤ 0.001*
C: β = 0.041, p = 0.636

Control
Beliefs

E: β = -0.029, p = 0.671

Perceived
Behavioral Control

E: β = 0.363, p ≤ 0.001*

a

C stands for control
E stands for experimental
c
β coefficient, the degree of change in the outcome variable for every 1-unit of change in the predictor variable.
* p≤0.05
Figure 3. Post-training phase: Summary of the effects of the theory of planned behavior constructs for school nutrition employees’
proper handwashing for the control and experimental groups.
b
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Behavioral
Beliefs

Ca: βc = 0.427, p ≤ 0.001*
Eb: β = 0.371, p ≤ 0.001*

Attitude
C: β = 0.469, p ≤ 0.001*
E: β = 0.140, p = 0.093

Normative
Beliefs

C: β = 0.727, p ≤ 0.001*

Subjective Norm

EI: β = 0.445, p ≤ 0.001*

C: β = 0.225, p = 0.011*

Behavioral Intention

E: β = 0.467, p ≤ 0.001*

C: β = 0.200, p = 0.010*

Control
Beliefs

C: β = 0.157, p = 0.107
E: β = 0.053, p = 0.581

Perceived
Behavioral Control

E: β = 0.255, p ≤ 0.001*

a

C = control.
E = experimental.
c
β coefficient = the degree of change in the outcome variable for every 1-unit of change in the predictor variable.
* p ≤ 0.05
Figure 4. Final phase: Summary of the effects of the theory of planned behavior constructs for school nutrition employees’ proper
handwashing for the control and experimental groups.
b

handwashing among participants between the different
phases. Thus, when it comes to handwashing, the relationship became signiﬁcantly stronger for the ﬁnal phase (t ¼
2.615, P  .05). Participants were more likely to perceive more
control about handwashing 4 to 6 weeks after training (ﬁnal),
while holding a more positive behavioral intention towards
handwashing.

DISCUSSION
Handwashing practices, based on data collected through
observations, were reported as in compliance most of the
time for both the control and experimental groups during all
3 observations. When observing behaviors, in-compliance
handwashing percentages differed from results of previous
research,7-9 with higher percentages found in this study for
all phase and both the control and experimental groups.
Results for the control and experimental groups showed that
behaviors for proper handwashing when required and proper
handwashing procedures improved at 2 weeks after training
(post training) and 4 to 6 weeks after training (ﬁnal)
compared with before training (pretraining). Past research
found similar results related to changes in handwashing behaviors when using a training intervention,14,17,18,20 although
these did not measure long-term behavior. The results also
showed that the training intervention that included the video
did not have a statistically signiﬁcant effect on participants
handwashing behaviors from either of the groups (control
and experimental).
When measuring behavioral intention on data collected
through the questionnaires, for most phases of the study, the
positive scores within the behavioral beliefs indicate that
participants generally favor proper handwashing. They believe
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these behaviors might decrease the likelihood of students
getting sick and will ensure high food quality. Behavioral beliefs contributed statistically signiﬁcantly to the prediction of
attitude for the experimental group during all phases. Participants felt strong positive social pressures to practice proper
handwashing during all phases for both the control and
experimental groups. Meeting the expectations of the health
inspector appeared to be most important, followed by the
immediate supervisor and the school nutrition director.
Normative beliefs contributed signiﬁcantly to predicting subjective norms during all phases for both the control and
experimental groups. Research using the theory of planned
behavior has found similar results.14,17,18,20-22,35,47,48
Participants identiﬁed the following main barriers (control
beliefs) for properly washing their hands: lack of access to
equipment (more handwashing sinks) and emphasizing the
importance of having all the resources needed for employees
to properly wash their hands. Similar results have been found
in previous research.14,17,20,35,47 Control beliefs did not
contribute statistically to predicting perceived behavioral
controls during most of the phases for both the control and
experimental groups. The importance of indirect measures on
direct measures has also been established by other
researchers.17,18,20-23,35
The regression analysis indicated that intervention strategies that target attitude will likely impact behavioral intention of participants who received traditional training (control
group) before training and 2 to 4 weeks after training.
However, intervention approaches that are focused on the
importance of performing the behavior because of social
norms (ie, people important to employees think they should
do it) will have an impact on behavioral intention 2 weeks
and 4 to 6 weeks after training.
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Previous research has identiﬁed the importance of developing training strategies that focus on the theory of planned
behavior to affect food safety behavioral intentions.14-17,19-21
Interventions that focused on indirect measures, such as
behavioral beliefs and normative beliefs, will likely impact
the attitudes and subjective norms, therefore, inﬂuencing
behavioral intention. Reinforcing attitudes, social norms, and/
or perceptions of control 2 weeks or 4 to 6 weeks after
training will more likely produce an increase in the intention
to properly wash hands. Likewise, if an intervention decreases the attitudes, social norms, or perceptions of control,
a decrease in the intention to perform the behavior will likely
occur.
Intervention strategies that use story-based narratives or
realistic events for training have found positive results.25-30
Results from this study suggest that intervention strategies
could use realistic-event videos focusing on employees’
subjective norms and perceived behavioral controls. Approaches should focus on the importance to perform the
behavior relevant to signiﬁcant others—such as the school
nutrition director—and overcoming employees’ perceived
barriers, such as access to equipment and supplies. An
intervention technique focusing on those conditions, before
training and with reinforcement 2 and 4 to 6 weeks after
training, will more likely produce an increase in the employee’s intention to properly wash their hands.
Based on the results of this study to elicit measurable
change in food safety behavioral intention among school
nutrition employees, it is recommended to supplement
training efforts with real events and situations to educate
employees more fully. Speciﬁcally, strategies should focus on
normative and control beliefs, as these were found to be the
strongest predictors of behavioral intention for most of the
phases. Realistic and dramatic stories involving various perspectives of those stakeholders that the school nutrition
employee respects—including the school nutrition director,
supervisor, or health inspector—can help emphasize the
importance of food safety and reducing risk.
A notable limitation of the study is that a portion of the data
are self-reported, which can cause socially desirable responses.
No racial and/or ethnic information was collected. Gender was
conceptualized as a binary factor for this study, which could
represent a limitation by leading to misclassiﬁcation or
exclusion of participants. The observers participated in
training sessions and a pilot observation to ensure inter-rater
reliability; however, the degree to which different observers
gave consistency ratings of the behavior might have differed.
Another limitation is the ability of researchers to control for
other variations in observational conditions (such as time of
observation or other unknown operational occurrences) and
still be able to determine the exact cause of the behavior. The
observer was not blinded to the period of the observation.
Although school districts were randomly selected, assignment
to the condition (control or experimental) was not randomized, presenting a potential limitation. The loss of participants
during post training and/or ﬁnal observations could represent
another potential limitation of the study.

CONCLUSIONS
The purpose of the study was to examine the impact of a
training program that may affect the behaviors being
--
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studied. The results showed that handwashing practices
were in compliance most of the time for both the control
and experimental groups during all 3 observation periods.
The results also suggested that school nutrition employee’s
handwashing procedure behaviors improved 2 weeks and 4
to 6 weeks after the training, independent of the use of the
video for the training. Longitudinal differences among the
data collection periods on the theory of planned behavior
constructs indicated no statistical effect of the treatment
(exposure to the video) between the control and intervention group. Differences on some behavioral beliefs were
found between the different phases, depending on the
groups (control or intervention). Results from this study
provide a platform from which future research using the
theory of planned behavior in food safety in child nutrition
programs can be conducted. Future research could also
consider using a combination of other strategies (eg,
prompts such as posters) with the realistic-event video to
assess the impact on actual behavior.
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Belief Items

Strengtha

Evaluationb

Overall
Beliefsc

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 227)

Post
training
(n [ 222)

Final
(n [ 118)


 mean  SD
!
Behavioral beliefs
 bbid !

beie !

bbibei !

Decrease the
likelihood that
students will
get sick
Control

6.7  0.8

6.8  0.9

6.7  0.7

2.9  0.6

2.8  0.6

2.8  0.7

19.7  4.3

19.4  4.8

19.5  4.2

Intervention

6.7  1.6

6.8  0.7

6.8  0.9

2.9  0.6

2.9  0.6

2.8  0.8

19.4  4.2

20.0  3.9

19.7  4.1

Control

6.1  1.5

6.7  0.9

6.5  1.0

2.4  1.3

2.8  0.6

2.6  1.0

16.3  7.7

18.9  5.2

17.6  6.4

Intervention

6.4  1.2

6.6  1.2

6.4  1.3

2.5  1.1

2.7  1.1

2.5  1.2

16.7  7.5

18.6  5.9

17.5  7.0

Control

5.5  1.6

6.3  1.2

6.1  1.3

1.9  1.5

2.5  0.9

2.2  1.3

11.9  8.8

16.5  7.0

14.9  8.4

Intervention

5.8  1.6

6.2  1.4

6.2  1.5

1.9  1.5

2.4  1.2

2.2  1.4

12.9  8.9

15.9  7.7

15.4  8.4

Control

1.9  1.8

2.8  2.5

2.8  2.4

0.3  2.6

0.7  2.6

0.2  2.5

2.0  6.3

4.3  8.9

3.3  8.6

Intervention

1.7  1.5

2.4  2.3

2.2  2.2

e0.4  2.5

e0.2  2.7

e0.6  2.7

0.7  5.3

2.6  8.8

1.3  8.2

Ensure high food
quality

Keep my students
satisﬁed

--

Takes too much
time

2022 Volume
-

(continued on next page)
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Table 4. Descriptive summary of indirect measures for school nutrition employees’ proper handwashing for the control and experimental groups during the different
time periods

Number
-
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Table 4. Descriptive summary of indirect measures for school nutrition employees’ proper handwashing for the control and experimental groups during the different
time periods (continued)

2022 Volume
-

Number

Belief Items

Strengtha

Evaluationb

Overall
Beliefsc

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 227)

Post
training
(n [ 222)

Final
(n [ 118)

-

Normative beliefs
nbif !

mcig !

nbimci !

Health inspector
Control

6.9  0.2

6.9  0.3

6.8  0.6

2.9  0.2

2.9  0.3

2.8  0.6

20.1  2.9

20.4  2.2

19.6  3.5

Intervention

6.9  0.5

6.8  0.6

6.8  0.6

2.9  0.5

2.8  0.6

2.8  0.6

19.9  3.8

20.0  4.4

19.6  4.5

Control

6.9  0.5

6.9  0.3

6.8  0.7

2.9  0.5

2.9  0.3

2.8  0.7

19.9  3.5

20.1  2.7

19.0  5.4

Intervention

6.8  0.6

6.9  0.6

6.9  0.5

2.8  0.6

2.9  0.6

2.9  0.5

19.4  3.7

20.1  3.8

19.9  4.0

Control

6.9  0.3

6.9  0.4

6.8  0.6

2.9  0.3

2.9  0.4

2.8  0.6

19.8  3.0

19.7  3.4

19.2  4.4

Intervention

6.8  0.6

6.8  0.8

6.8  0.6

2.8  0.6

2.8  0.8

2.8  0.6

18.9  4.8

19.5  5.1

19.5  4.3

Control

6.8  0.7

6.6  0.9

6.5  0.9

2.8  0.8

2.6  0.9

2.5  0.9

19.0  5.0

17.9  5.4

17.1  6.4

Intervention

6.6  0.8

6.6  1.0

6.7  0.9

2.6  0.8

2.6  0.7

2.7  0.9

18.0  5.8

17.9  6.5

18.6  5.2

Control

6.7  0.7

6.7  0.9

6.6  0.8

2.7  0.7

2.9  0.9

2.6  0.8

18.7  5.1

18.3  5.6

17.3  6.0

Intervention

6.5  0.9

6.6  0.9

6.8  0.6

2.5  0.8

2.6  0.9

2.8  0.6

17.3  6.3

18.2  5.8

18.6  5.1

Control

6.7  0.6

6.6  0.8

6.6  0.7

2.7  0.6

2.6  0.8

2.6  0.7

18.1  3.5

17.9  5.4

17.5  5.7

Intervention

6.6  0.8

6.7  0.8

6.7  0.8

2.6  0.8

2.7  0.8

2.7  0.8

17.4  6.1

18.2  5.8

18.4  5.2

Control

6.5  1.1

6.5  0.9

6.5  0.9

2.5  1.1

2.5  0.9

2.5  0.9

17.2  7.3

17.0  6.2

16.7  6.3

Intervention

6.4  1.0

6.4  1.2

6.6  0.9

2.4  1.0

2.4  1.4

2.6  0.9

16.5  7.1

16.7  7.4

17.6  6.1

Immediate
supervisor

School nutrition
director

School
administrators

Other employees

Parents
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Strengtha

Evaluationb

Overall
Beliefsc

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 227)

Post
training
(n [ 222)

Final
(n [ 118)

Control

6.6  0.8

6.5  0.9

6.5  1.0

2.6  0.8

2.5  0.9

2.5  1.0

17.5  6.2

17.1  6.2

16.4  6.7

Intervention

6.4  1.1

6.5  1.1

6.6  1.0

2.4  1.1

2.5  1.1

2.5  1.0

16.1  7.3

17.0  7.0

17.3  6.2

Control

6.4  1.1

6.6  1.0

6.2  1.2

2.4  1.1

2.4  1.0

2.2  1.2

15.9  7.6

16.4  6.8

14.8  8.1

Intervention

6.3  1.1

6.3  1.2

6.4  1.2

2.3  1.1

2.3  1.2

2.4  1.2

15.6  7.7

15.9  7.9

16.7  7.5

Belief Items
Teachers

My students

Control beliefs
cbih !

ppii !

cbippi !

Time
Control
Intervention

—
2.2  1.9

—
2.1  1.9

—
2.1  1.9

—
e2.3  1.5

—
e2.3  1.5

—

—

e2.3  1.4

e3.6  5.6

—

—

e2.3  1.7

e3.5  7.9

—
e3.1  6.3

—
e3.3  6.6

Lack of supplies
Control
Intervention

—
2.5  2.3

—
2.2  1.9

—
2.3  2.2

—
e2.2  1.6

—
e2.4  1.4

—
e3.9  6.4

—
e2.7  8.0

Access to
equipment
--

2022 Volume

—

—

2.4  2.1

2.1  1.9

2.4  2.1

e2.3  1.6

e2.4  1.4

e2.2  1.8

e3.6  7.4

e3.7  6.3

e2.5  7.9

Control

2.4  2.2

2.1  1.9

2.3  2.1

e2.3  1.6

e2.4  1.5

e2.2  1.7

e3.7  7.3

e3.5  6.6

e2.9  7.7

Intervention

2.6  2.3

2.6  2.2

2.8  2.3

e2.4  1.5

e2.0  1.9

e1.8  2.0

e5.0  8.1

e2.5  8.6

e2.2  9.2

Control
Intervention

—

—

—

—

—

—

—

Lack of equipment

-

Number
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Table 4. Descriptive summary of indirect measures for school nutrition employees’ proper handwashing for the control and experimental groups during the different
time periods (continued)

-

--

2022 Volume

Table 4. Descriptive summary of indirect measures for school nutrition employees’ proper handwashing for the control and experimental groups during the different
time periods (continued)
Evaluationb

Overall
Beliefsc

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 229)

Post
training
(n [ 222)

Final
(n [ 119)

Pretraining
(n [ 227)

Post
training
(n [ 222)

Final
(n [ 118)

Control

1.9  1.6

1.8  1.6

1.9  1.7

e2.4  1.4

e2.4  1.4

e2.4  1.5

e3.5  5.3

e3.4  5.3

e2.7  6.3

Intervention

1.8  1.7

2.2  2.0

2.3  2.0

e2.4  1.5

e2.1  1.8

e1.8  2.0

e2.8  5.7

e1.9  6.5

e1.3  7.6

-

Strengtha

Number

Belief Items

-

Funds

a

Strength means were measured on a 1 to 7 scale.
Evaluation means were measured on a 1 to 7 scale and recoded to a e3 to 3 scale for analysis purposes.
c
Overall belief mean represents the mean of the strength of each individual item multiplied by the evaluation of that item. Possible scores range from e21 to 21.
d
bb ¼ behavioral beliefs.
e
be ¼ behavioral beliefs evaluation.
f
nb ¼ normative beliefs.
g
mc ¼ motivation to comply.
h
cb ¼ control beliefs.
i
pp ¼ perceived power.
b
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