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ABSTRACT: Food mishandling is thought to be
more acute among young adults; yet little is known
about why they may engage in risky food handling
behaviors. The purpose of this study was to create
valid, reliable instruments for assessing key food
safety psychosocial measures. Development of the
measures began by examining published studies
and behavior change theories to identify the
psychosocial factors associated with personal
health choices and 3 psychosocial factors were
identified: beliefs, locus of control, and self-efficacy.
Development of items for the belief questionnaire
began by identifying the belief constructs that could
provide insight into how food safety behavior
change programs should be framed to evoke
improved behaviors and drafting items. The locus
of control questionnaire was modeled after the
Health Locus of Control Questionnaire. Self-efficacy
questionnaire development included defining
self-efficacy, identifying environmental contexts
affecting self-efficacy, and constructing an item
pool. The questionnaires were pretested with young
adults (n = 180) and refined. A pilot test (n = 77)
was conducted to further refine the beliefs and
self-efficacy questionnaires. Finally, young adults
(n = 4343, mean age 19.9 ± 1.7 SD y) from 21
universities and colleges across the country
completed the questionnaires. Analysis of their
responses revealed that these questionnaires met
or exceeded standards indicative of high-quality
psychosocial food safety measures. These
questionnaires should be useful in generating
baseline data from adults as well as establishing
the value of these measures in assessing the
effectiveness of food safety interventions.

Introduction
Headline news stories focusing on widespread outbreaks of foodborne

disease (FBD) caused by lapses in personal hygiene or control measures are
vivid reminders that the food that nourishes and sustains us also can be
debilitating and, in some cases, deadly (Knabel 1995). Although great strides
have been achieved in curtailing large-scale outbreaks, FBD continues to be a
significant public health problem in the twenty-first century. Indeed, one of the
priorities in the Healthy People 2010 initiative and Dietary Guidelines for
Americans (U.S. Dept. of Agriculture and U.S. Dept. of Health and Human
Services 2000, 2005; U.S. Dept. of Health and Human Services 2001) includes
guidance on how to keep food safe.

Food mishandling is thought to be more acute among young adults (aged 18
to 29 y), men, and individuals with education beyond high school (Williamson
and others 1992; Fein and others 1995; Klontz and others 1995; Food Safety and
Inspection Service and U.S. Dept. of Agriculture 1998; Altekruse and others
1999) than in other population groups. The observation that individuals with
education beyond high school have a greater propensity to engage in risky food
handling behaviors than those with less education contrasts sharply with studies
of other risk-adverse health behaviors such as seat belt use, smoking, engaging
in regular physical exercise, and healthy eating practices (Byrd-Bredbenner
2000; U.S. Dept. of Agriculture and Food Safety Inspection Service 2002).
Although it is not known why young adults tend to engage in risky food
handling behaviors, researchers hypothesize that young adults may choose to
ignore hazards associated with FBD because of misconceptions about their own
and household members’ susceptibility to FBD, an unwillingness to accept
personal responsibility for food safety, a lack of confidence in their ability as an
individual to exert control over the risk of FBD, or the belief that FBD is only a
minor health problem (Fein and others 1995; Yang and others 1998).

According to many cognitive-behavioral theories, such as Social Cognitive
Theory (Bandura 1986, 2000), Health Belief Model (Janz and others 2002),
Theory of Reasoned Action and the related Theory of Planned Behavior (Ajzen
1991; Montano and Kasprzyk 2002), and stage-based theories such as the
Transtheoretical Model (Prochaska and others 1994; Prochaska and Velicer
1997; Prochaska and others 2002) and Precaution Adoption Process Model
(Weinstein and Sandman 2002), cognitions such as knowledge, beliefs, locus of
control, and self-efficacy have an important impact on whether individuals
adopt recommended health behaviors and/or abstain from nonrecommended
behaviors (Ajzen and Fishbein 1980; Bandura 1991; Lorig and others 1996;
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Rollnick and others 1999; Ajzen and Fishbein 2000, 2005;
Ajzen 2002; Glanz and others 2002). These theories help
explain why people behave as they do and are useful when it
comes to designing strategies to influence behavior. There has
been minimal large-scale, comprehensive research describing
psychosocial cognitive factors as they relate to safe food
handling. A stumbling block to gathering this type of
information is the lack of valid, reliable measures available for
measuring these factors. Thus, the purpose of this study was to
create valid, reliable instruments for assessing key food safety
psychosocial measures. This study was approved by the authors’
Institutional Review Boards.

Methods and Materials

Development of the questionnaires
The development of the psychosocial questionnaires for food

safety began with an examination of published studies and
behavior change theories to identify the psychosocial factors
associated with a wide array of personal health choices,
including food safety practices.

A panel of experts (n = 8) in food safety and health behavior
change, tests and measurements, and psychology identified 3
psychosocial factors (that is, beliefs, locus of control, and
self-efficacy) as being key to understanding current food safety
practices and creating interventions to change practices.

Food safety beliefs. Health beliefs appear to influence health
practices ranging from smoking, contraceptive use, exercising,
compliance with medical regimens, and healthy eating (Conner
and Norman 2005). Only a few studies investigating food safety
beliefs have been published (Unklesbay and others 1998;
Medeiros and others 2004), so the food safety belief
questionnaire needed to be almost completely developed de
novo. A review of key cognitive-behavioral theories and
previously reported health behavior studies that employed belief
scales served as the starting point for development of the beliefs
questionnaire (Fein and others 1995; Byrd-Bredbenner 2000,
2004; Finckenor and Byrd-Bredbenner 2000).

Guidelines for the development of belief scales were
carefully followed (Linn and Gronlund 2000; Torabi and others
2001; DeVellis 2003). Development of the scales began with
identification of the belief constructs needed to provide insight
into how food safety behavior change programs should be
framed to evoke improved behaviors. The 3 constructs initially
identified were personal interest in learning about food safety,
importance of cleanliness/sanitation to the participant, and
perceptions of the prevalence (threat) of food poisoning and
one’s susceptibility to food poisoning.

Belief scales typically take the form of semantic differential,
Guttman, Thurstone, and Likert scales (Hopkins 1998; DeVellis
2003; Thorndike 2005). A Likert-type format with 5-response
choices (strongly agree, agree, uncertain, disagree, strongly
disagree) was selected because this format provides flexibility in
item construction, has a familiar format, provides a sufficient
degree of accuracy and discrimination ability, can be completed
rapidly, was most suitable to the constructs being measured, and
is relatively easy to construct and score (Labovitz 1970; Tiku
1971; Cox 1980; Hopkins 1998).

Next, a bank of 10 to 24 belief statements for each construct
was constructed by revising items from the literature and/or
creating items de novo. To prevent a response set, some
statements were worded positively and others were worded
negatively. All items were reviewed by the panel of experts for
clarity and being representative of the construct measured (that
is, content validity), then refined.

The statements were pretested with a group of young adults
from a variety of majors that were enrolled in
freshman/sophomore level courses at the same northeastern
university (n = 180) during spring semester 2004. Participants
responded to each belief statement by indicating their
agreement/disagreement with, or uncertainty about, the
statement. The statements reflecting each construct were mixed
throughout the pretest to prevent a response set. For each
statement, a score of 5, 4, 3, 2, or 1 was assigned to responses
of strongly agree, agree, uncertain, disagree, or strongly
disagree, respectively, for positively worded statements. The
scoring was reversed for negatively worded statements. An
overall mean score was computed for each scale by summing
the score of the items in the scale and dividing by the number of
items in the scale. Thus, mean scale scores ranged from 5
(strongly positive) to 1 (strongly negative).

Pretest data were subjected to exploratory principal
components factor analysis using an orthotran/varimax rotation
method to refine and shorten the scales, establish the
unidimensionality of the statements reflecting each construct,
and compute a preliminary internal consistency measure for
each scale (that is, Cronbach alpha coefficient) (Norman and
Streiner 2000). At the beginning of factor analysis procedures,
all 56 belief statements were included. Oblique solution factor
loadings for all statements were examined and 1 statement at a
time was removed from the analysis in an iterative fashion. A
statement was selected for elimination based on the
strength/weakness of its commonality and factor loading,
whether it was the lone item loading on a factor, and/or whether
its strongest factor loading made contextual sense in relation to
the content of the other items loading strongly on that factor.
This process was systematically repeated until the remaining
statements (n = 29; 5 to 11 per construct) made contextual
sense with the other scale items and generated acceptable
Cronbach alpha coefficients (range was 0.72 to 0.87).

The exploratory factor analysis indicated that the importance
of cleanliness/sanitation to the participant and personal interest
in learning about food safety constructs were indeed individual,
unique constructs. However, the perceptions of the prevalence
(threat) of food poisoning and one’s susceptibility to food
poisoning construct appeared to be 3 rather than 1, that
is, personal susceptibility to food poisoning, threat of food
poisoning in the United States, and personal threat of food
poisoning. As a result of the division of this single construct into
three, 4 additional statements were written to supplement items
in these scales. The panel of experts reviewed the 33 statements
in the revised scales to confirm their content and construct
validity.

To further refine the belief scales, a pilot test was conducted
with a 2nd sample of young adults from a variety of majors that
were enrolled in freshman/sophomore level courses at a
northeastern university (n = 77) during fall semester 2004, none
of whom participated in the pretest. The pilot test results were
subjected to the same type of factor analysis procedures used
with the pretest and items were eliminated in a similar fashion.
The food safety beliefs instrument had 28 items (4 to 10 per
scale) with acceptable Cronbach alpha coefficients (range was
0.69 to 0.92). The belief scale items corresponded to an
eighth-grade reading level according to the Flesch-Kincaid
Grade Level score. The panel of experts once again reviewed
the items and confirmed the content validity of the scales.

Food safety locus of control. Locus of control refers to the
extent to which people view the attainment of a particular
outcome as being either within their control, where their action
determines the outcome (internal), or outside their control,
where outcome is controlled by forces of powerful others
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(external) or by luck or chance (AbuSabha and Achterberg
1997; Brown 1999). Locus of control is a construct that may
assist health educators in understanding learners’ beliefs
regarding their personal responsibility and ability to influence
their own health (Brown 1999). For instance, some studies
indicate that a strong internal locus of control is associated with
greater long-term weight management success (Senekal and
others 1999) and dietary healthfulness in pregnant women
(Saturnino-Springer and others 1994). In addition, those with
hypertension and type 2 diabetes mellitus have been found to
have a higher external locus of control than those with no
history of these diseases (Plescia and Groblewski 2004). Other
studies, however, have found no difference in weight loss or
dietary healthfulness between individuals with an internal
compared with external locus of control (Nir and Neumann
1991; Murphy and others 2001).

Although there are various domains within locus of control,
such as the health domain (Wallston and Wallston 1978), social
domain, nutrition domain, and weight domain (Stotland and
Zuroff 1990), a review of the literature did not reveal that a food
safety domain had been elucidated. Thus, because of the
potential importance of the locus of control construct on food
safety behaviors, this domain was defined and scales created.

Food safety locus of control was defined as the degree to
which an individual believes food safety (avoidance of food
poisoning) is controlled by internal factors (that is, largely under
a person’s own control) or external factors (that is, largely under
the control of powerful others or determined by luck or chance
factors) (AbuSabha and Achterberg 1997; Brown 1999). The
Health Locus of Control Questionnaire (Wallston and others
1976; Wallston and Wallston 1978) was modified for use in this
study (see Table 1). There were 6 Likert-type items in each of 3
scales (internal, external: powerful others, external: chance).
Each of the 18 items in this questionnaire was scored from 1 to
6 (strongly disagree, disagree, slightly disagree, slightly agree,
agree, and strongly agree). A total score for each scale was
computed by summing the score of each item and dividing by
the number of items on the scale, so scale scores could range
from 1 to 6.

Table 1—Food safety locus of controla final factor loadings and item convergence values

Item
convergence Factor

Scale statements values loading

Internal locus of control scale item (Cronbach alpha = 0.63)
If I only eat food prepared in a sanitary manner, I can keep from getting sick. c c

If I am careful about the food I eat, I can avoid food poisoning. c c

My physical well-being depends on how well I take care of myself.b c c

It is my own behavior that determines whether I get food poisoning. 0.421 0.737
If I get food poisoning I am to blame. 0.456 0.792
I am directly responsible for protecting myself from food poisoning. 0.440 0.745

External locus of control scale items (Cronbach alpha = 0.63)
I can only maintain my health by consulting health professionals.b 0.697 0.325
If I see an excellent doctor regularly, I am less like to have health problems.b 0.768 0.708
Other people play a big part in whether I stay healthy or get food poisoning. c c

Health professionals keep me healthy.b 0.746 0.774
The type of care I get from others determines how well I recover from an illness like food poisoning. c c

Following doctor’s orders exactly is the best way for me to stay healthy. 0.723 0.722
Chance locus of control scale items (Cronbach alpha = 0.59)

When I stay healthy, I’m just plain lucky.b 0.400 0.706
No matter what I do, if I am going to get food poisoning I will get food poisoning. 0.681 0.688
Most things that affect my health, like food poisoning, happen to me by accident. 0.575 0.427
Luck plays a big part in determining how soon I will recover from an illness.b 0.639 0.669
Even when I take care of myself, it is easy to get food poisoning. c c

If it ’s meant to be, I will stay healthy.b 0.310 0.559
aSources of the original scale are Wallston and others (1976) and Wallston and Wallston (1978).
bThese items retained the exact wording from the original Health Locus of Control scales (Wallston and others 1976; Wallston and Wallston 1978); all others were modified slightly.
cItem deleted due to low commonalities and factor loadings and to make scale more unidimensional.

The modified questionnaire was reviewed by the panel of
experts for content validity. The questionnaire was pretested
with the same undergraduate students who participated in the
pretest of the beliefs questionnaire (n = 180). The statements
from each scale were mixed throughout the pretest to prevent a
response set. The pretest findings revealed that the locus of
control scales generated Cronbach alpha coefficients of 0.69,
0.53, and 0.59 for the internal, external: powerful others, and
external: chance scales, respectively. While the Cronbach
alphas are not as high as generally desired, they are in keeping
with typical administrations of this instrument as reported by its
developer (Wallston 1993). Minor editorial changes were made
to increase the clarity of items. The Flesch-Kincaid reading level
for the locus of control scales was determined to be at the
ninth-grade level.

Food safety self-efficacy. Self-efficacy, a psychosocial
construct originally developed by Bandura (1977), appears to be
a powerful predictor of behavior change (McAuley and Blissmer
2000; Rejeski and others 2003; Hallam and Petosa 2004) in
some cases. Self-efficacy is an individual’s confidence in his or
her ability to perform a particular recommended health
behavior (for example, exercising) or abstain from an unhealthy
behavior such as smoking (Healey and Thombs 1997).
Perceived self-efficacy is thought to influence which health
behaviors will be initiated, the degree of effort expended, and
the persistence of the behavior (Lev and Owen 1996; Lev and
others 1999; Etter and others 2000). Self-efficacy is often
measured in specific environmental contexts or conditions, such
as when one is at a party, in a hurry, or has had a stressful day
(Ounpuu and others 1999).

Many studies have documented clear associations between
level of self-efficacy and other psychosocial constructs such as
beliefs, attitudes, stage of change, and social norms for certain
health behaviors (Campbell and others 1998). High self-efficacy
scores frequently are associated with the more advanced stage
of change status and greater readiness to change. For example,
significant increases in self-efficacy scores were observed as
stage of change increased for exercise, sun protection, smoking,
dietary fat intake, and fruit and vegetable intake (Herrick and
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others 1997; Campbell and others 1998; Ounpuu and others
1999). (Stage of change is a construct of the Transtheoretical
Model that describes behavior change as a process in which an
individual moves through a series of 5 distinct stages of change:
precontemplation, contemplation, preparation, action, and
maintenance [Prochaska and DiClemente 1984; Prochaska and
others 2002]).

No questionnaire measuring self-efficacy related to safe food
handling could be located, so food safety self-efficacy was
defined (that is, an individual’s confidence in his or her ability to
perform specific recommended food handling [food poisoning
prevention] behaviors) and some environmental contexts
identified (that is, time pressure, hunger status). Then, an item
pool was constructed using self-efficacy measures from previous
nutrition and health studies as a guide (Lev and Owen 1996;
Lorig and others 1996; Healey and Thombs 1997; Lev
and others 1999; Etter and others 2000; Byrd-Bredbenner
2004).

The structure of self-efficacy items generally takes 1 of 2
Likert-type forms (Lev and Owen 1996; Sallis and others 1988).
In the 1st form, participants are asked to indicate their
agreement/disagreement/uncertainty with statements like “I
have confidence in my ability to prepare food in a sanitary way”
and “I have confidence in my ability to keep my food safe to
eat.” In the 2nd form, participants are asked to rate how
confident they are (that is, I am sure I could do it, I could do it, I
do not know if I could do it, I could not do it, and I am sure I
could not do it) that they could motivate themselves consistently
for at least 6 mo to perform tasks like “prepare food in a sanitary
way” and “store food at an appropriate temperature so it is safe
to eat.” The panel of experts selected the 2nd form because it
was more succinct (that is, it had a single stem “Please rate how
confident you are that you could really motivate yourself to do
things like these consistently for at least 6 mo” followed by a list
of behaviors), easily incorporated a specific time frame (that is,
6 mo) within the stem, and permitted answer choices that were
more action related.

The pool of self-efficacy items was reviewed by the panel of
experts for clarity, comprehensiveness, and contextual value,
and to establish content validity. A total of 33 self-efficacy items
was pretested with the same undergraduate students who
participated in the pretest of the beliefs and locus of control
questionnaires (n = 180). The items were scored 5, 4, 3, 2, or 1
for the responses noted above (that is, I am sure I could do it,
and so on). Total self-efficacy score was computed by summing
the score of each item and dividing by the total number of items
on the scale. Thus, higher scores reflect greater self-efficacy.

The pretest findings revealed that the self-efficacy
questionnaire generated a very strong Cronbach alpha
coefficient (that is, 0.91). To reduce participant burden and
minimize item duplication, the expert panel identified 9 items
to eliminate. In addition, minor editorial changes were made to
increase clarity.

To further explore validity of this measure, mean self-efficacy
score was compared using analysis of variance with
participants’ self-identified stage of change related to the way
they prepare food in terms of food safety. No studies could be
located that used the concept of stage of change for food safety
behaviors; thus, instruments used in previously reported health
behavior research were modified to assess food safety stage of
change (Glanz and others 1994; Greene and others 1994;
Prochaska and others 1994; Read and others 1996; Auld and
others 1997; Browne 2003). Participants were asked to identify
which of these 5 statements best described them: (a) I have no
intention of changing the way I prepare food to make it safer to
eat in the next 6 mo; (b) I am aware that I may need to change

the way I prepare food to make it safer to eat and I am seriously
thinking about changing my food preparation methods in the
next 6 mo; (c) I am aware that I may need to change the way I
prepare food to make it safer to eat and I am seriously thinking
about changing my food preparation methods in the next 30 d;
(d) I have changed the way I prepare food to make it safer to eat,
but I have been doing so for less than the past 6 mo; and (e) I
have changed the way I prepare food to make it safer to eat and
I have been doing so for more than the past 6 mo. As reported
by other health behavior change researchers (Herrick and others
1997; Campbell and others 1998; Ounpuu and others 1999),
self-efficacy score tended to increase significantly as stage
increased.

The shortened questionnaire (24 items) was pilot tested with
the same group of undergraduates (n = 77) that pilot tested the
belief questionnaire described above. The Cronbach alpha
coefficient for the shortened self-efficacy questionnaire was
0.90. The Flesch-Kincaid Reading Grade Level score was grade
10.

Sample
College and university instructors from across the United

States were invited via email to recruit students in their
introductory-level general education courses to complete an
online food safety survey. Most participating instructors
awarded extra credit points to students who completed the
survey. From January to October 2005, a total of 4548 young
adults enrolled at 21 colleges and universities completed the
knowledge questionnaire as part of a larger nationwide survey
of young adults (participating colleges and universities were
located in these states: Arizona, California (3 schools), Florida
(2 schools), Georgia, Indiana, Kansas, Montana, Louisiana,
Minnesota, Missouri, New Jersey (2 schools), North Carolina,
North Dakota, Oklahoma, Pennsylvania, South Carolina, and
Texas). The colleges and universities were located throughout
the United States and included those ranging from community
college to research institutions. Participants who were older
than the age criterion set in this study for young adults (that is,
17 to 26 y) were eliminated from the analysis; the final sample
size was 4343.

Results and Discussion
The mean age of participants (n = 4343) was 19.9 ± 1.7 SD

y. Most were female (65%), white (70%), never married (94%),
had never held a job preparing food (76%), did not hold a food
safety certification (94%), were in good health (88%), self-rated
their food safety knowledge level as at least fair (94%), and had
never completed a college course in nutrition, food science, or
microbiology (64%). The sample was from a wide array of
college majors with no major predominating.

Food safety beliefs scales
Confirmatory factor analysis, using the same type of factor

analysis procedures as in the pretest and pilot test, was
conducted with data from all young adults completing the
survey (n = 4343) to confirm the unidimensionality of the
scales. Except for 1 item that was subsequently deleted, every
item loaded strongly (> 0.52) on its a priori construct.
Eigenvalues for all scales exceeded 1.40 and factor loadings
ranged from 0.52 to 0.90. The strongest factor loading for each
retained item is shown in Table 2. Cronbach alpha reliabilities
for each scale are reported in Table 2.

Additional tests were conducted to further establish the
construct validity of the scales. First, each scale item was
correlated with the sum of the other items on the scale (item
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Table 2—Final factor loadings and item convergence values for belief statements by construct

Item
convergence Factor

Construct statements values loading

Interest in learning about avoiding food poisoning (Cronbach alpha = 0.86)
I am interested in finding out how to avoid food poisoning. 0.688 0.825
It is not worth my time to learn about preventing food poisoning.a 0.614 0.518
I like learning about how to keep my foods safe to eat. 0.689 0.856
It is of little use to me to learn about how to prevent food poisoning.a 0.596 0.518
I would like to learn about how to prevent food poisoning. 0.771 0.903

Cleanliness/sanitation is important (Cronbach alpha = 0.81)
It is important to me that the foods I eat are prepared in a sanitary way. 0.543 0.592
It is important that the restaurants I eat in look clean. 0.657 0.761
It is important that the restaurants I eat in are clean. 0.679 0.778
It does not matter to me if a food store seems dirty.a 0.612 0.792
It is not important to me whether or not a food has been prepared in a sanitary manner.a 0.520 0.726

Food poisoning susceptibility (Cronbach alpha = 0.76)
I believe that I could get food poisoning. 0.568 0.712
I have a chance of getting food poisoning. 0.632 0.790
It is possible that I could get food poisoning this year. 0.583 0.781

Food poisoning is a threat in U.S. (Cronbach alpha = 0.87)
Many people in this country suffer from food poisoning every year. 0.615 0.703
Food poisoning is unusual in the U.S.a 0.684 0.797
Few Americans ever get food poisoning.a 0.640 0.761
Food poisoning is uncommon in this country.a 0.659 0.770
Food poisoning is a problem in the U.S. 0.676 0.714
Food poisoning is a concern in this country. 0.664 0.697
Food poisoning is not a concern in the U.S.a 0.508 0.537
Contamination of food by harmful microbes (germs) is a problem in this country. 0.608 0.633

Food poisoning is a personal threat (Cronbach alpha = 0.87)
Food poisoning is not currently a big threat to my health.a 0.506 0.656
I do not worry about getting food poisoning from the food I eat.a 0.677 0.815
I am not concerned about getting food poisoning.a 0.709 0.698
Getting food poisoning is not a problem I worry about.a 0.752 0.829
I am concerned about getting food poisoning. 0.712 0.756
I worry about getting food poisoning. 0.653 0.709

aScoring for this item is reversed.

convergent validity). A stringent standard of 0.40 was used
(Hays and others 1995; Lorig and others 1996). The item
convergence values indicated that each item on a scale was
well correlated with the other items on the scale (that is,
correlations ranged from 0.506 to 0.771) and met the standard
set (see Table 2). Second, each item was examined to ascertain
whether it correlated significantly higher (that is, at least 2
standard errors) with the mean score of the other items on its a
priori construct than with the mean score of all other scales
(item discriminant validity) (Hays and others 1995). The
standard error of the correlations was approximately 0.02. All
items exceeded the item discrimination standard.

Food safety locus of control scales
The items on each of the locus of control scales used in the

survey of young adults (n = 4343) are shown in Table 1.
Cronbach alpha coefficients computed using the survey data
were 0.60, 0.51, and 0.55 for the internal, external: powerful
others, and external: chance scales, respectively. Because these
values were lower than the pretest, factor analysis was
conducted to identify how to improve these scales. The same
type of factor analysis procedures employed in the development
of the food safety belief scales described above was used.
Iterative factor analysis revealed that each scale could be
strengthened and made more unidimensional by eliminating
items with low commonalities and/or factor loadings. Table 1
indicates the 3 items from the internal scale, 2 from the external:
powerful others scale, and 1 item from the external: chance

scale that were identified via factor analysis for elimination.
Eliminating these items not only shortened the questionnaire, it
increased the Cronbach alphas to 0.63, 0.63, and 0.59 for the
internal, external: powerful others, and external: chance scales,
respectively.

To further examine the validity of the locus of control scales,
item convergence and item discrimination values were
computed. Correlations of each scale item with the sum of the
other items on the scale revealed that the item convergence
values ranged from 0.310 to 0.768. All items on all scales met
the stringent item convergent validity standard of 0.40 (Hays
and others 1995; Lorig and others 1996) except 1 item on the
external: chance scale (see Table 1). In addition, the item
discrimination for all items on all scales met the standard set;
that is, the correlation of each item with the mean score of the
other items on its a priori scale was significantly higher (that is,
at least 2 standard errors) than the item’s correlations with the
mean scores of the other 2 scales (Hays and others 1995). The
standard error of the correlations was approximately 0.01. The
single item falling below the item convergent validity standard
was retained because this item discriminated well and
eliminating it would have reduced the scale’s Cronbach alpha
coefficient.

Food safety self-efficacy questionnaire
The 24 items on the self-efficacy questionnaire are shown in

Table 3. The Cronbach alpha coefficient for the survey of young
adults (n = 4343) was 0.93. An examination of item convergent
values indicated that the correlations of each scale item with the
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Table 3—Self-efficacy items and item convergence values

Item
Rate how confident you are that you could really motivate yourself to do things convergence
like these consistently for at least 6 mo value

Not eat foods that contain raw eggs (for example, Caesar salad) 0.382
Eat only hamburgers that are cooked so that there is no red or pink even when the hamburger is cut open 0.492
Prepare food in a sanitary manner even when I am in a big hurry 0.619
Avoid eating food that I think might be contaminated with harmful germs even if I am very hungry 0.597
Correctly use a thermometer to determine if meat is cooked to a safe temperature 0.496
Keep food safe to eat even when I am in a hurry 0.658
Store food at an appropriate temperature even when I am in a hurry 0.643
Wash my cutting board or get out a clean cutting board after I cut raw meat and before I chop vegetables 0.646
Change the way I prepare foods if I knew that it would help me to avoid getting sick 0.683
Throw away food that has passed its expiration date 0.589
Refrigerate leftovers within 2 h after a meal is eaten 0.617
Always wash fruits and vegetables before eating them 0.599
Select a restaurant based on its sanitation and cleanliness 0.579
Check the temperature of my refrigerator and freezer each month 0.542
Use a cooler or insulated cool bag to transport refrigerated or frozen items 0.562
Place raw meat on the bottom shelf away from ready-to-eat foods 0.654
Wash my hands with soap and water for 20 s before I begin to prepare food 0.649
Clean or disinfect kitchen counters before preparing food 0.670
Thaw raw meat in the refrigerator or in the microwave 0.605
Transfer large containers of food containing meat products (that is, stew) to several smaller containers 0.587

less than 4-inches deep before refrigerating
Use paper towels to wipe my kitchen counters 0.534
Read and follow instructions on the label that tell me the safest way to handle and prepare meat, chicken, and fish 0.658
Avoid consuming raw clams, raw oysters, raw mussels, and sushi 0.371
Avoid eating eggs that have runny yolks or are soft scrambled 0.455

sum of the other items on the scale ranged from 0.371 to 0.683.
Only 2 items fell below the stringent item convergent validity
standard of 0.40 (Hays and others 1995; Lorig and others 1996);
these items were retained because they were the only items that
focused on eating raw protein foods.

Item discrimination analysis was not possible because
self-efficacy was a single scale. However, a comparison of the
mean self-efficacy score with participants’ self-identified stage of
change for food safety was used to further examine the criterion
validity of this questionnaire. Analysis of variance and Scheffe’s
f -test follow-up procedures revealed that, like data reported by
others (Herrick and others 1997; Campbell and others 1998;
Ounpuu and others 1999), self-efficacy score tended to increase
significantly as stage increased (see Table 4).

Conclusions
Overall, the food safety psychosocial belief and self-efficacy

questionnaires developed in this study meet or exceed standards
indicative of strong reliability and validity (Ebel and Frisbie
1986; Gronlund 1997; Linn and Gronlund 1999; Norman and
Streiner 2000). The food safety belief scales generated strong
Cronbach alpha coefficients of internal consistency, had high
factor loadings on their a priori scales indicating construct

Table 4—Self-efficacy scores by stage of change (n = 4343)

Self-efficacya

Stage mean ± SD

Precontemplation stage (n = 666) 3.89 ± 0.64
Contemplation stage (n = 1625) 4.08 ± 0.48
Preparation stage (n = 1189) 4.17 ± 0.53
Action stage (n = 291) 4.19 ± 0.57
Maintenance stage (n = 572) 4.48 ± 0.44
aAll stages differed significantly from all other stages (P < 0.0001) except Contemplation
compared with Preparation (P = 0.0007), Contemplation compared with Action (P = 0.0286),
and Preparation compared with Action (not significant).

validity, met item convergent and item discriminant validity
standards, and were judged to have content validity. Although
the locus of control scales exhibited these same high qualities of
validity, these scales generated reliability coefficients that
should be improved (DeVellis 2003; Thorndike 2005) despite
the fact that they are similar to reliabilities reported by the
developer of the instrument on which the one used in this study
was based, namely, the Health Locus of Control (Wallston
1993). The food safety self-efficacy questionnaire had an
excellent Cronbach alpha coefficient and was judged to have
good content, item convergent validity, and criterion validity.

Potential uses of the questionnaires developed in this study
include baseline assessment of food safety psychosocial
characteristics as well as measurement of changes in these
characteristics after educational interventions. The
questionnaires can be used independently in cases where
researchers are interested in a single psychosocial variable or in
tandem to generate a comprehensive evaluation. In addition,
the strength and independence of the 5 food safety beliefs scales
indicate that they can be used individually or grouped. The
reading level of food safety psychosocial measures indicates
that they likely are appropriate for use with a wide variety of
adult audiences. However, researchers intending to use the
questionnaires with a demographic audience other than young
adults enrolled in college should pilot test the questionnaires
and recalculate reliability coefficients.

This study is one of very few (Unklesbay and others 1998;
Medeiros and others 2004) that has sought to develop valid,
reliable psychosocial measures related to food safety. Future
research should investigate the usefulness of these food safety
questionnaires in generating baseline data from other audiences
as well as establish the value of these measures in assessing the
effectiveness of food safety interventions. Further, these findings
can be used to examine the effectiveness of educational
programs that target factors identified as barriers to adopting
safe handling.
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