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ABSTRACT

Objective: The primary purpose of the present study was to examine the utility of the Theory of Planned
Behavior (TPB) in explaining the 5-A-Day intentions and behavior of college students. A secondary
purpose was to determine whether any of the TPB relationships were moderated by gender or ethnicity.
Design: A prospective design that asked college students to complete a baseline TPB 5-A-Day question-
naire and a fruit and vegetable consumption measure 1 week later.
Setting: Undergraduate fitness and health classes at 2 universities in the southern United States.
Participants: 511 college students with a mean age of 19.8 years (standard deviation ¼ 2.71).
Main Outcome Measures: TPB variables and fruit and vegetable consumption.
Analyses: Path analyses and invariance (ie, to examine ethnic and gender moderated) analyses.
Results: Affective attitude (b¼ .16, P< .05) and perceived behavioral control (b¼ .59, P< .05) were sig-
nificant predictors of intention, which in turn was a significant predictor of behavior (b¼ .32, P< .05). Fol-
low-up invariance analyses showed that noneof theTPBrelationshipswasmoderatedbygender or ethnicity.
Conclusions and Implications: The TPB may be a useful framework on which to base a 5-A-Day
intervention for male and female college students of different ethnic backgrounds.
KeyWords: 5-A-Day, Theory of Planned Behavior, gender, ethnicity (J Nutr Educ Behav. 2009;41:3-10.)

INTRODUCTION

The World Health Organization has
identified low fruit and vegetable con-
sumption as a significant risk factor
for negative health consequences.1

Global estimates reveal that low fruit
and vegetable consumption is respon-
sible for 31% of ischemic heart dis-
ease, 11% of stroke, and 19% of
gastrointestinal cancer. Moreover,
the majority of Americans (approxi-

mately 77%) fail to consume the rec-
ommended 5 servings of fruits and
vegetables per day (5-A-Day),2 with
consumption being particularly low
among college students (only 7%
meet the 5-A-Day recommendation).3

Consequently, college students are in
need of a 5-A-Day health promotion
intervention.

Although the 5-A-Day guideline is
widely accepted within the US and
abroad, no studies have specifically
examined the correlates of 5-A-Day
in a college population, which may
be a useful step in the development
of a 5-A-Day behavioral intervention.4

Different theoretical approaches, such
as the stages of change5,6 and social
cognitive theories,7,8 have been em-
ployed to explain general fruit and
vegetable consumption in noncollege
samples; however, one theory that has
received increased attention is the
Theory of Planned Behavior (TPB).4

According to the TPB,9 a central pre-
dictor of behavior is an individual’s in-
tention to perform the behavior.
Intention is said to be influenced by
3 factors: attitude, subjective norm,
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and perceived behavioral control. Atti-
tude reflects a person’s appraisal of the
behavior to be performed. Subjective
norm reflects the perceived social pres-
sure to engage or not engage in a be-
havior. Perceived behavioral control
reflects the perceived ease or difficulty
of engaging in a behavior, which can
be influenced by both past successes
and foreseen barriers with the selected
behavior.

To date, the limited research exam-
ining fruit and vegetable consump-
tion within the TPB has consistently
shown that attitudes, subjective
norm, and perceived behavioral con-
trol are significant predictors of inten-
tion in youth10 and adults.11-16 In
terms of behavior, some studies have
shown that either intention12,13 or
perceived behavioral control11,14 was
the sole predictor of fruit and vegeta-
ble consumption, whereas other stud-
ies10,15,16 found both to be significant
predictors. At any rate, the aforemen-
tioned studies provide preliminary
support for the TPB in explaining fruit
and vegetable intake intentions and
behavior in noncollege samples.

In addition to the clarification is-
sue surrounding the interrelation-
ships among intention, perceived
behavioral control, and fruit and veg-
etable consumption, there are other
limitations that need consideration.
First, to date no studies in a college
sample have been published. Given
the importance placed on context
within the TPB,9 it would be prema-
ture to make generalizations from ex-
isting TPB research in other contexts
to the college population. Second,
there is international acceptance for
the 5-A-Day guideline, yet only 1 fruit
and vegetable study in a noncollege
sample15 actually used the term ‘‘5-
A-Day’’ in the item stems to measure
the TPB constructs specific to this be-
havior. Consequently, developing
a potential 5-A-Day campaign for col-
lege students based on the general
fruit and vegetable consumption liter-
ature may not be optimal. Third, pre-
vious TPB research pertaining to fruit
and vegetable consumption used a sin-
gular attitude scale. However, it may
be more informative to differentiate
affective (eg, eating 5 servings of fruits
and vegetables per day is enjoyable)
and instrumental (eg, eating 5 serv-
ings of fruits and vegetables per day
is beneficial) attitudes, as they have
been shown to have differential rela-
tionships with intention in the physi-
cal activity context.17-19 Finally, few
fruit and vegetable consumption TPB
studies have examined potential mod-
erating variables within the theory,
and there are none from a 5-A-Day
perspective. Identifying potential
moderating variables will be very im-
portant to better tailor a potential 5-
A-Day intervention to the needs of
multiple demographic groups simul-
taneously. Two moderator variables
that researchers have suggested to
examine when addressing fruit and
vegetable consumption are gender
and ethnicity.10,14,20 Unfortunately,
the aforementioned studies produced
inconclusive results pertaining to gen-
der, suggesting the need for further
examination, particularly within the
TPB. Additionally, no studies have
examined the role of ethnicity within
the TPB from a fruit and vegetable per-
spective. However, physical activity
studies in the college population
have shown that the affective atti-
tude/intention relationship is signifi-
cantly stronger for black students
when compared to white students,
and the instrumental attitude/inten-
tion relationship is significantly
stronger for white students when
compared to black students.17,21 Addi-
tionally, the strength of the intention/
PA relationship has also been shown
to be moderated by ethnicity (ie, the
relationship was significantly stronger
for white students compared to black
students).21 Therefore, examining
the moderating role of gender and
ethnicity within the TPB is warranted.

The primary purpose of the present
study was to examine the utility of the
global TPB constructs in explaining
fruit and vegetable consumption
from a 5-A-Day perspective in a college
sample over a 1-week period. Based on
the research outlined above, it was hy-
pothesized that subjective norm and
perceived behavioral control would
significantly predict 5-A-Day inten-
tions. However, as previous TPB
studies related to fruit and vegetable
consumption have not differentiated
affective and instrumental attitude, it
was hypothesized that affective atti-
tude would be the dominant attitudi-
nal predictor of 5-A-Day intention
based on physical activity research.
Finally, given the contradictory re-
sults pertaining to the relationships
between fruit and vegetable consump-
tion and intention/perceived behav-
ioral control, it was hypothesized
that both would significantly predict
5-A-Day consumption.

The second purpose of the present
study was to determine whether any
of the TPB relationships regarding 5-
A-Day were moderated by gender
and ethnicity. As previous research
has been inconsistent regarding the
role of gender and ethnicity within
the TPB from a fruit and vegetable per-
spective,10,14 the null hypothesis was
tested (ie, gender and ethnicity would
not moderate the TPB relationships).

METHODS
Participants

The initial sample (N ¼ 511) was ob-
tained from a variety of undergradu-
ate fitness and health classes from 2
universities. They had a mean age of
19.8 years (SD ¼ 2.7 years) and
a mean body mass index (BMI) of
24.0 (SD ¼ 4.7). Additionally, 49.7%
were female, and 29.0% were em-
ployed. The students were primarily
black (47.2%) or white (39.1%), and
the remaining 13.5% were Asian and
Hispanic students. The majority
(64%) lived in a dorm, whereas the
remaining students lived in an off-
campus apartment (20.6%) or house
(14.7%). Finally, 49.7% were fresh-
men, 23.4% were sophomores,
15.4% juniors, and 11.6% seniors.

Procedure

Students were recruited from 2 univer-
sities located in a major city in the
United States. Ethical approval was
obtained from the Institutional Re-
view Boards of both universities. The
TPB questionnaire was administered
following a standardized procedure
(ie, the study was explained, the stu-
dents were informed orally and in
writing that they were not required
to participate, written consent was ob-
tained, and the TPB questionnaire was
implemented) in a variety of under-
graduate health and fitness classes. Af-
ter completion of the questionnaire,
they were given an American Cancer
Society t-shirt. One week later, stu-
dents were given a 1-page question-
naire that contained 6 questions
from the behavioral risk factor
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surveillance system (BRFSS)22 to mea-
sure the past week’s fruit and vegeta-
ble consumption, after which they
were given a $10.00 grocery coupon.
To ensure the students’ anonymity
and allow the researchers to match
the Time 1 and Time 2 questionnaire,
the last 4 digits of the students’ social
security numbers were used. All data
were collected within the same 1-
week time period at both universities.

Measures
Demographics. These were assessed
by self-report and consisted of age,
gender, ethnicity, height, weight, resi-
dence (on or off campus), employ-
ment status, and year in school.

Prior to completing the TPB ques-
tionnaire, students were provided nu-
merous examples of a serving size for
fruit (1 medium piece of fruit, 1⁄2 cup
of fruit salad, etc.) and vegetable (1
medium carrot or other fresh vegeta-
ble, 1⁄2 cup of fresh or cooked vegeta-
bles, etc.), and any ambiguities were
clarified.

Attitude. This was measured with
four 7-point, semantic, differential
adjective scales that tapped both in-
strumental (harmful-beneficial, bad-
good) and affective (boring-fun,
unenjoyable-enjoyable) aspects of
attitude.9 The verbal descriptors were
extremely (points 1 and 7), quite
(points 2 and 6), and slightly (points
3 and 5). The statement that preceded
the list of adjectives was: ‘‘During the
next week, for me to eat 5 servings
of fruits and vegetables each day will
be . . .’’ Internal reliability was good
for the instrumental (a ¼ .79) and af-
fective (a ¼ .69) scales.

Subjective norm. This was measured
by 3 items suggested by the TPB9

and were rated on 7-point scales that
ranged from 1 (strongly disagree) to
7 (strongly agree). The 3 items were
embedded within the following
stem: ‘‘During the next week, most
people important to me (insert item
here) eat 5 servings of fruits and vege-
tables each day.’’ The 3 items were
(1) think I should, (2) approve of me,
and (3) support me. Internal reliability
was good (a ¼ .77).

Perceived behavioral control. This
was measured by 3 items suggested
by the TPB.9 The items were: (1) ‘‘Dur-
ing the next week, how confident are
you that you can eat 5 servings of
fruits and vegetables each day?’’ rated
on a scale from 1¼ not at all confident
to 7 ¼ extremely confident; (2) ‘‘Dur-
ing the next week, for me to eat 5 serv-
ings of fruits and vegetables each day
will be . . .’’ rated on a scale from 1 ¼
extremely difficult to 7 ¼ extremely
easy; and (3) ‘‘During the next week,
if I wanted to, I could easily eat 5 serv-
ings of fruits and vegetables each day,’’
rated on a scale from 1 ¼ strongly dis-
agree to 7 ¼ strongly agree. Internal
reliability was good (a ¼ .81).

Intention. This was assessed by 2
items suggested by the TPB.9 The
items were: (1) ‘‘During the next
week, I intend to eat 5 servings of
fruits and vegetables each day,’’ rated
on a scale from 1 ¼ strongly disagree
to 7 ¼ strongly agree; and (2) ‘‘During
the next week, my goal is to eat 5 serv-
ings of fruits and vegetables (insert
a number from 0 to 7) _____ days per
week.’’ Given the different scaling for-
mats, the items were converted to z
scores prior to aggregation. Internal
reliability was good (a ¼ .74).

Fruit and vegetable consumption.
This was measured by slightly modify-
ing the 6 items taken from the nutri-
tion module of the behavioral risk
factor surveillance system (BRFSS),22

which is an annual data collection
program designed to measure behav-
ioral risk factors in the adult popula-
tion 18 years of age or older living in
households across the United States.
Specifically, students were asked,
‘‘During the past week, on average,
how many times per day did you (1)
drink fruit juices (eg, orange, grape-
fruit); (2) eat fruit; (3) eat green salad;
(4) eat potatoes, not including fries,
fried potatoes, or potato chips; (5)
eat carrots; and (6) eat vegetables,
not counting carrots, potatoes, or
salad?’’ to which the participants re-
sponded via an open-ended scale.
The 6 items were summed to obtain
an overall score that represented the
total number of fruit and vegetable
servings per day. The current modifi-
cation was used to ensure measure-
ment congruence from a time
interval perspective between the TPB
predictors and behavior (ie, that all
variables were measured using a ‘‘1-
week’’ time frame). The original BRFSS
questions did not allow the authors to
follow this procedure, given that it
provides options to answer the afore-
mentioned 6 questions using per
day, per week, per month, and per
year time frames.

Analytical Strategy

Prior to conducting the main analyses,
preliminary analyses were conducted
to determine recruitment rates and
the pattern of missing data using the
SPSS missing value analysis (SPSS ver-
sion 15.0, SPSS Inc., Chicago, IL,
2007). Specifically, the authors exam-
ined the Little’s chi-square test to de-
termine whether the follow-up data
were missing completely at random
(the probability that Xi is missing is
unrelated to the value of Xi or other
variables in the data set) and the sepa-
rate variance t test to determine
whether the data were missing at ran-
dom (the data meet the requirement
that missing data do not depend on
the value of Xi after controlling for an-
other variable).23 Once determined, de-
scriptive and zero-order correlations
among the TPB constructs overall
and by gender and ethnicity were cal-
culated. Next, path analyses were con-
ducted using maximum likelihood
procedures in Linear Structural Rela-
tions, version 8.8 (Scientific Software
International, Inc., Lincolnwood, Ill,
2006). The comparative fit index
(CFI) and incremental fit index (IFI)
were used to determine the adequacy
of model fit, which had a model ac-
ceptability cut point of > 0.94.24 The
first path analysis tested the TPB (Fig-
ure 1) for the entire sample (ie, for
black, white, Asian, and Hispanic stu-
dents) (Purpose 1). To determine
whether the TPB was moderated by
gender and ethnicity (Purpose 2), the
structural coefficients were subjected
to an invariance analysis.25 Specifi-
cally, an unconstrained model (eg,
the baseline structural coefficients for
male and female students) was com-
pared to a model that constrained the
structural coefficients to be equal be-
tween groups. To determine modera-
tion, the change in the CFI was used
(ie, a change > .01 is recommended
to reject the invariant null hypothesis
and argue for moderation).26 The
same analysis was conducted for
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Figure 1. Theory of planned behavioral structural coefficients for the combined sample.
PBC indicates perceived behavioral control.
Note. *P < .05; R2 ¼ variance explained.
ethnicity. Finally, given the potential
measurement incongruency between
the TPB predictor stems (ie, which
used a dichotomous-graded scaling
format) that focused specifically on
5-A-Day and behavior (ie, which was
measured using an open-ended scal-
ing format), the behavior measure
was rescaled into 0 ¼ did not meet
5-A-Day guideline versus 1 ¼ met 5-
A-Day guideline. A binary logistic
regression was then conducted sepa-
rately for males and females using
intention and perceived behavioral
control as the predictors of behavior
followed by a combined model exam-
ining potential gender interactions.
The same analysis was conducted for
ethnicity.

RESULTS

In total, 541 students were invited to
participate, and 511 (94.5%) agreed
to do so. The reasons provided for
nonparticipation pertained to lack of
time and interest. Although complete
data were available at baseline for all
511 participants, 95 participants
(18.6%) did not complete the 1-week
fruit and vegetable assessment be-
cause of nonattendance at follow-up.
The missing value analysis showed
that the follow-up fruit and vegetable
assessment was missing at random.
Unfortunately, using listwise deletion
when one has data missing at random
may lead to biased estimates. There-
fore, missing values were imputed
using the expectation maximization
algorithm in SPSS, version 14.23 Basic

descriptive and zero-order correla-
tions among the TPB constructs
overall and by gender/ethnicity are
presented in the Table. One-way anal-
yses of variance (ANOVAs) showed
that females had significantly higher
affective attitudes (F[1,503] ¼ 13.08,
P < .001); instrumental attitudes
(F[1,503]¼ 15.59, P<.001); subjective
norms (F[1,503] ¼ 24.49, P < .001);
and intentions (F[1, 503] ¼ 7.37, P <
.01) compared to males. For ethnicity,
results showed that black students
had significantly higher affective atti-
tudes (F[1,433] ¼ 9.78, P < .002); in-
strumental attitudes (F[1,433] ¼ 5.11,
P < .03); subjective norms (F[1,433]
¼ 11.45, P < .001); perceived behav-
ioral control (F[1,433] ¼ 4.29, P <
.04); and fruit and vegetable intake
(F[1,433] ¼ 31.71, P < .001) compared
to whites.

In terms of the path analyses, re-
sults showed that the model had an
adequate fit for the combined sample
(CFI and IFI ¼ .99). As can be seen
from Figure 1, 50% of the variance
was explained in intention, which
was significantly predicted by affec-
tive attitude and perceived behavioral
control. Furthermore, intention sig-
nificantly predicted fruit and vegeta-
ble consumption and accounted for
11% of its variance. The invariance
analyses showed that the uncon-
strained and constrained models had
CFIs and IFIs of .99, suggesting the
TPB was invariant by gender (Figure 2)
and ethnicity (Figure 3).

Frequency counts showed that
81% of males and 83% of females,

and 88% of black and 78% of white
students, met the 5-A-Day recommen-
dation. The binary logistic regressions
showed that intention significantly
predicted 5-A-Day in males (b ¼ .58,
P < .001) and females (b ¼ .41, P <
.001), whereas perceived behavioral
control did not (Hosmer and Leme-
show c2 [8] ¼ 4.92, P > .05 for males
and c2 [8] ¼ 6.45, P > .05 for females,
suggesting the models adequately fit
the data). The follow-up analysis
showed that gender did not moderate
any of the relationships. For ethnicity,
5-A-Day was also significantly pre-
dicted by intention for black (b ¼
.66, P < .001) and white (b ¼ .50, P <
.001) students (Hosmer and Leme-
show c2 [8] ¼ 6.04, P > .05 for blacks
and c2 [8] ¼ 4.74, P > .05 for whites,
suggesting these models also ade-
quately fit the data); however, ethnicity
did not moderate these relationships.
As such, the path analysis and logistic
regressions produced the same results.
Finally, the analyses were also con-
ducted using the nonimputed fruit
and vegetable consumption variable
as the dependent variable, and the
same predictors emerged and the in-
variance results were replicated in all
cases.

DISCUSSION

The primary purpose of this study was
to determine whether the TPB ex-
plained intentions and consumption
of 5 servings of fruits and vegetables
per day in a college sample over
a 1-week period. The hypothesis that
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affective attitude would be the domi-
nant attitudinal predictor was sup-
ported. Although this finding is
novel to the TPB literature from a fruit
and vegetable perspective, it is consis-
tent with a growing body of TPB/
physical activity literature.17-19 Such
a finding suggests the importance of
reinforcing the affective component
of attitude if the goal in college stu-
dents is to change an intention to
eat 5 servings of fruits and vegetables
per day. This point is reiterated by
the fact that examination of the
means and standard deviations in

the Table shows that a ceiling effect
is present for the instrumental atti-
tude scale. Interestingly, this finding
may suggest a measurement problem
with the scale, or it emphasizes the
point that college students who par-
ticipate in health and fitness classes
may already be well aware of the ben-
efits of eating 5 servings of fruits and
vegetables per day and that focusing
on promoting the benefits of 5-A-
Day is unnecessary. Given the pre-
liminary nature of this study, how-
ever, replicating the independent
effects of affective and instrumental

attitude on a 5-A-Day intention is
warranted.

Given that previous literature
consistently found a significant rela-
tionship between subjective norm
and intention from a fruit and vegeta-
ble perspective,11-13,15,16 it was a bit
surprising that this relationship was
not significant in the current study.
However, this result may be a result
of sampling differences (eg, the age
and ethnic make-up of the sample
compared to previous studies), the dif-
ferent time intervals examined across
studies, a potential ceiling effect of

Table. Descriptives and Zero-order Correlations Among the Theory of Planned Behavior Model Constructs Overall and by Gender

Construct 2. 3. 4. 5. 6. Mean SD
Combined

1. Attitude - Affective .36*** .35*** .49*** .47*** .21*** 4.98 1.23
2. Attitude - Instrumental .46*** .26*** .26*** .12** 6.49 .69
3. Subjective Norm .34*** .31*** .17** 6.08 .99
4. PBC .69*** .30*** 5.65 1.21
5. Intention .32*** 5.06 1.52
6. 5-A-Day 7.29 3.29

Males
1. Attitude - Affective .39*** .29*** .49*** .45*** .19*** 4.79 1.28
2. Attitude - Instrumental .43*** .31*** .25*** .19*** 6.37 .72
3. Subjective Norm .32*** .27*** .16*** 5.86 1.08
4. PBC .67*** .28*** 5.57 1.26
5. Intention .31*** 4.88 1.56
6. 5-A-Day 7.33 3.34

Females

1. Attitude - Affective .29*** .39*** .46*** .47*** .24*** 5.18 1.16
2. Attitude - Instrumental .45*** .20*** .24*** .06 6.61 .66
3. Subjective Norm .35*** .33*** .18** 6.29 .85
4. PBC .68*** .32*** 5.74 1.17
5. Intention .33*** 5.25 1.46
6. 5-A-Day 7.31 3.25

Blacks

1. Attitude - Affective .39*** .45*** .47*** .44*** .12 5.15 1.26
2. Attitude - Instrumental .50*** .21*** .19** .09 6.57 .73
3. Subjective Norm .38*** .31*** .07 6.24 .95
4. PBC .69*** .23*** 5.78 1.16
5. Intention .26*** 5.14 1.39
6. 5-A-Day 8.22 3.47

Whites
1. Attitude - Affective .28*** .25*** .47*** .48*** .28*** 4.79 1.15
2. Attitude - Instrumental .42*** .28*** .30*** .09 6.43 .65
3. Subjective Norm .30*** .33*** .16* 5.92 1.01
4. PBC .69*** .35*** 5.54 1.24
5. Intention .41*** 5.05 1.59
6. 5-A-Day 6.47 2.90

PBC indicates perceived behavioral control; SD, standard deviation; 2, Attitude-Instrumental; 3, Subjective Norm; 4, Per-
ceived Behavioral Control; 5, Intention; 6, 5-A-Day.
*P < .05.
**P < .01.
***P < .001.
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Affective
Attitude

Instrumental
Attitude

PBC

Subjective
Norm

R2 = .11 (.13) R2= .48 (.51) 

.60* (.59*)

.13* (.18*)

-.01(.06)
.23* (.22*)

.04 (.03)

Intention 5-A-Day

.09(.11)

Figure 2. Theory of planned behavior structural coefficients by gender.
PBC indicates perceived behavioral control.
Note. *P < .05; R2 ¼ variance explained; female structural coefficients are in parentheses and the male coefficients are not.
the subjective norm variable, or the
fact that attitude was differentiated
via the affective/instrumental distinc-
tion that previous studies did not take
into account. Whatever the case may
be, perceived social pressure to con-
sume 5 servings of fruits and vegeta-
bles per day appears to have little
effect, in college students, on forming
an intention to do so. However, this
statement does not negate the fact
that other, more ‘‘direct’’ measures of
social support may play a significant
role in influencing such an inten-
tion.11-13,15,16,27 Future studies should
explore this issue before concluding
that a social component may not be

needed in a 5-A-Day intervention for
college students.

Perceived behavioral control was
the strongest predictor of intention,
which is consistent with previous
literature.11,12,14 Of note, however, is
the fact that perceived behavioral
control’s association with intention
was 31⁄2 times larger than the associa-
tion between affective attitude and in-
tention. Therefore, it is clear that an
intervention aimed at increasing in-
tentions to eat 5 fruits and vegetables
per day needs to include strategies to
increase the students’ sense of control
to engage in this behavior as a central
component. Of particular importance

will be identifying the key barriers
(cost of fruits and vegetables, not
having a place to store or prepare
fruits and vegetables in a dorm
room, etc.) and facilitators (increasing
fruit and vegetable access across cam-
pus, providing a variety of fruits and
vegetables in cafeterias, etc.) from
a 5-A-Day perspective in college stu-
dents to maximize the potential to
alter the student’s perceived control
to perform the behavior.9

From a behavioral perspective, re-
sults showed that intention was the
sole predictor of fruit and vegetable
consumption in the college sample
in the path and logistic analyses.

Affective
Attitude

Instrumental
Attitude

PBC

Subjective
Norm

R2 = .07 (.11) R2 = .49 (.52) 

.60* (.59*)

.13* (.20*)

.01(.07)
.22* (.28*)

.02 (.09)

Intention 5-A-Day

.08(.10)

Figure 3. Theory of planned behavior structural coefficients by ethnicity.
PBC indicates perceived behavioral control.
Note. *P < .05; R2 ¼ variance explained; white structural coefficients are in parentheses and the black coefficients are not.
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This finding is consistent with Brug et
al,12 however, it is inconsistent with
Kvaavik et al14 and Bogers et al,11

who showed that intention did not
predict fruit and vegetable consump-
tion. Within these studies, perceived
behavioral control was the lone pre-
dictor. This is an interesting finding,
because the TPB suggests that inten-
tion will be the strongest predictor of
fruit and vegetable consumption
when it is perceived to be under the
students’ volitional control, whereas
perceived behavioral control will be
the strongest predictor when it is not
perceived to be under their volitional
control.9 Therefore, the current find-
ing is potentially promising, because
an intervention aimed at increasing
fruit and vegetable consumption will
more likely be met with success
when students believe they have ac-
tual control over changing their be-
havior versus believing they have no
control in doing so. However, given
the inconsistencies in the literature re-
garding this issue, which may be
partly owing to the lack of measure-
ment congruency for fruit and vegeta-
ble intake across studies, replication is
warranted using similar fruit and veg-
etable intake questionnaires.

Based on recent calls to examine
moderating variables when examin-
ing fruit and vegetable consumption,
the current study examined the po-
tential effects of gender and ethnicity.
Although gender has been found to
moderate the attitude/intention rela-
tionship10 and PBC/behavior relation-
ship14 in previous fruit and vegetable
research, there were no studies that ex-
amined the potential moderating ef-
fect of ethnicity. In the current study,
results showed that neither gender
nor ethnicity moderated any TPB rela-
tionships. Importantly, this finding
may be interpreted in one of 2 ways.
First, one could argue that the TPB
measures were not gender and/or eth-
nic specific enough to capture poten-
tial differences within the theory.
However, the gender TPB studies out-
lined in the above sentences used the
same global item approach as used in
the current study and found moderat-
ing effects for both variables. Further-
more, the ANOVAs in the current
study showed significant gender and
ethnic differences for attitudes, sub-
jective norms, perceived behavioral
control, and intentions. Therefore,
this argument may not hold true.
Second, the current finding could
be viewed very positively from an in-
tervention standpoint, because the
development of a gender- and/or eth-
nic-specific 5-A-Day intervention
would be more costly and time con-
suming compared to the development
of a more global intervention. None-
theless, the role of gender and eth-
nicity within the TPB from a fruit
and vegetable perspective remains in
its infancy, and further research is
needed.

Despite the inherent strengths of
the current study (ie, the novelty of as-
sessing 5-A-Day in a college popula-
tion, moderating role of gender and
ethnicity, differentiating affective
and instrumental attitude), there are
limitations that need to be considered.
First, there may have been a selection
bias in the sample resulting from the
convenience sampling of fitness and
health classes, as evidenced by the
very positive beliefs and high rate of
fruit and vegetable consumption.
Therefore, it will be important that
future studies attempt to randomly
select students to increase the repre-
sentativeness of the sample. Second,
the current study used the fruit and
vegetable consumption items modi-
fied from the BRFSS.22 Although vali-
dated, the modification of these items
likely led to an overestimation of ac-
tual fruit and vegetable intake that fu-
ture studies could resolve by using
a food frequency questionnaire or die-
tary records. Third, the underlying
accessible beliefs were not included in
the present study. Given that the TPB
suggests that attitudes, subjective
norms, and perceived behavioral con-
trol are assumed to be based on these
underlying accessible beliefs, behav-
ioral interventions must try to change
the beliefs that ultimately guide the
performance of the behavior.9 There-
fore, identifying common and gender-
and ethnic-specific beliefs in future
studies that are statistically associated
with the global constructs will provide
invaluable information when devel-
oping a 5-A-Day intervention in col-
lege students. Finally, student and/or
family income was not assessed in
the current study. Given the costs
associated with meeting the 5-A-Day
recommendation, this is something
that should be considered in future
studies.
IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Notwithstanding the above limita-
tions, the present study demonstrated
that affective attitudes and perceived
behavioral control are significant pre-
dictors of 5-A-Day intention, which in
turn is a significant predictor of 5-A-
Day behavior in a college sample.
Furthermore, the magnitude of these
effects was the same for male versus
female and black versus white stu-
dents; however, females and blacks
had much more positive beliefs than
males and whites about fruit and
vegetable consumption. Given that
Baranowski et al28 emphasize the im-
portance of using theory to develop
nutrition-based interventions, the
present study’s results suggest that
the TPB may be one theory that can
be used to guide the development of
a 5-A-Day intervention in college stu-
dents. Importantly, researchers in fu-
ture studies should pay particular
attention to identifying the key behav-
ioral and control beliefs that underlie
affective attitude and perceived behav-
ioral control to further inform a 5-A-
Day intervention for college students.
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