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Abstract 

 This literature review analyzed studies that used the Theory of Planned Behavior (TPB) 

to predict fruit and vegetable intake, a preventative health behavior. The TPB consists of four 

psychosocial constructs (attitudes, subjective norms, perceived behavior control, and intention) 

which are proposed to predict behavior. A total of nine studies matched the research criteria in 

this review, with a total of 3,397 participants from the general adult population. After analysis, 

perceived behavioral control was identified as the most common predictor of intention, and 

intention was the strongest predictor of fruit and vegetable intake. This review discusses the 

measurement successes of the studies; the importance of measuring beliefs which are the 

foundation of TPB constructs; as well as the importance of properly testing the fit of the model 

when the TPB is supplemented with additional constructs, such as self-efficacy. This review 

discussed the characteristics, methods, and results of the studies in order to inform future 

research and interventions promoting fruit and vegetable intake. 

Keywords: theory of planned behavior, fruit intake, vegetable intake 
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Introduction 

It is commonly known that fruits and vegetables are healthy foods that provide essential 

nutrients to our diets. High in fiber, potassium, vitamin A, vitamin C, and many other natural 

substances, fruits and vegetables can help prevent against chronic illnesses. Despite the many 

advantages of eating fruits and vegetables, more than 75% of the United States population 

reports not eating the daily recommended two servings of fruit and three servings of vegetables 

(Center for Disease Control and Prevention [CDC], 2009). 

Many health behavior theories have been applied to the study of fruit and vegetable 

intake (FVI), and have sought to explain what psychological constructs (e.g., self-efficacy, 

worry, perceived control, barriers) and environmental factors (e.g., household income, household 

size, availability) predict FVI. Proposed by Ajzen (1991), the Theory of Planned Behavior (TPB) 

is a health behavior theory that predicts behavior from four psychosocial constructs (i.e., 

attitudes, subjective norms, perceived behavioral control, and intention). According to Ajzen 

(1991), these four predictors of behavior should reflect any factors that contribute to an 

individual’s act of doing a behavior. The behavior, FVI, has been investigated using the TPB; 

however limited research has been performed to summarize the extent to which the TPB can 

predict FVI. Furthermore, a scarce amount of TPB-focused interventions to increase FVI of the 

general public have been implemented. 

The purpose of this paper is to review studies that have examined the contributing factors 

of the Theory of Planned Behavior in predicting fruit and vegetable intake in the adult 

population. This literature review can be used to identify successful measurement strategies, as 

well as measurement revisions for future research, and to identify factors that contribute to an 
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individual’s decision to eat fruits and vegetables in order to build future interventions to increase 

fruit and vegetable intake. 

Theory of Planned Behavior 

The Theory of Planned Behavior is a theoretical approach to explaining which 

psychosocial components predict behavior. The TPB is an extension of an earlier theory, the 

Theory of Reasoned Action (Fishbein & Ajzen, 1975), which proposed that an individual’s 

participation in a behavior (BEH) could be predicted by his/her motivation to perform the 

behavior (i.e., intention, INT), and INT was predicted by an individual’s evaluation of how 

favorable the BEH is (i.e., attitudes, ATT) in addition to the individual’s perceived social 

pressure to participate in the BEH (subjective norm, SN). In creating the TPB, Ajzen (1991) 

added perceived behavioral control (PBC) to the Theory of Reasoned Action. PBC was defined 

as an individual’s perceived ease or difficulty of performing the behavior and was proposed as a 

predictor of both INT and BEH. All together, the TPB implies that intention and perceived 

behavioral control predict behavior; attitude, subjective norms, and perceived behavioral control 

predict intention; and salient beliefs predict attitude, subjective norms, and perceived behavioral 

control (see Figure 1). 

Ajzen (1991) explained that salient beliefs are the determinants of an individual’s 

behavior and actions. Salient beliefs can be categorized as behavioral beliefs, normative beliefs, 

or control beliefs. Behavioral beliefs are predictors of ATT, normative beliefs of SN, and control 

beliefs of PBC. In order for beliefs to be predictive, they must be salient. Salience varies between 

individuals and also can vary based on situations that are present in an individual’s life. 

Attitude (ATT) is an evaluation of how positive or negative the consequences of doing a 

specific behavior are perceived to be. ATT is proportional to the sum of the product of an 
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individual’s behavioral beliefs (bi) and the strength of each belief (ei), as in Eq. (1). Behavioral 

beliefs can pertain to a behavior being beneficial, good, fun, enjoyable, pleasant, or any other 

consequential outcome that could occur from performing a behavior. To illustrate how behavioral 

beliefs affect ATT: an individual who evaluates the benefits and taste of fruits and vegetables 

(FV) as the most important factors of determining whether or not to eat  FV, and evaluates 

benefits as high and taste as decent (i.e., neutral) would have a moderately-positive ATT toward 

FV. Ajzen (1991) discussed research that has differentiated affective attitudes from instrumental 

attitudes based on the specific behavioral belief associated with the ATT. If the belief pertains to 

emotional evaluations of the behavior (e.g., enjoyable, pleasant) it is said to reflect affective 

attitudes. General evaluations of the behavior (e.g., good, favorable, positive), in contrast, are 

said to reflect instrumental attitudes. 

(1) 

��� ���� · ��
	

�
�
 

Subjective Norms (SN) are the perceived approval or disapproval that people who are 

important to the individual (otherwise known as “salient referents” such as one’s family 

members, peers) hold about a behavior. SN is proportional to the sum of the product of each 

normative belief (ni) and the individual’s motivation to comply (mi) with the salient referents that 

are perceived to hold the belief, as in Eq. (2). Normative beliefs pertain to beliefs, attitudes, and 

social pressures that the salient referents have about the behavior. For example, if an individual 

identifies his/her family as a moderately salient referent and a roommate as an extremely salient 

referent, the roommate’s evaluation will have a larger effect on the individual’s perception of SN. 

If the roommate is vegan (i.e., eats a lot of fruits and vegetables) the individual will likely 

perceive eating fruits and vegetables as more normative, even if his/her family does not like fruit 
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and vegetables. Salient referents vary between individuals, as some individuals may strongly 

consider their family’s evaluation, while other individuals may strongly consider their significant 

other’s evaluation of a particular behavior. 

(2) 

� ���� · ��
	

�
�
 

Perceived behavioral control is an individual’s perceived ability to do a specific behavior. 

PBC is proportional to the sum of the products of the individual’s evaluation of control beliefs 

(ci) and the perceived power (pi) of those beliefs, as in Eq. (3). Control beliefs are the perceived 

barriers and opportunities to perform the behavior. Perceived power is how much a specific 

control belief affects the individual’s ability to perform the behavior. For example, if an 

individual believes availability and cost strongly influence his/her ability to eat fruits and 

vegetables, and also perceive fruits and vegetables as being moderately available and expensive, 

he/she will likely perceive having low behavioral control over eating fruits and vegetables, 

consequently decreasing the probability of eating fruits and vegetables. 

(3) 

��� ���� · ��
	

�
�
 

Intention (INT) is the willingness and motivation of an individual to perform the 

behavior. As previously stated, ATT, SN, and PBC are all components of the TPB that predict an 

individual’s intention to perform a behavior. Intention is evaluated by the sum of ATT, SN, and 

PBC as products of their respective regression weights (w), as in Eq. (4). A construct with a 

higher regression weight has more influence on an individual’s INT. 
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(4) 

�� � ����� � ��� � ����� 

A behavior is a specific action (e.g., eating two servings of fruit every day) that may also 

be dependent on demographic (e.g., age, gender, race) and environmental (e.g., country, clinical 

study, university study) variables (Conner & Norman, 2005). BEH is evaluated by the sum of 

INT and PBC as products of their respective regression weights (Equation 5). A construct with a 

higher regression weight has more influence on an individual’s BEH. 

(5) 

��� � ���� � ���� 

Fruit & Vegetable Intake 

Fruit and vegetable intake (FVI) is an imperative health behavior that helps prevent 

cancers and other chronic diseases. In addition, FVI helps maintain health with the supply of 

necessary vitamins and antioxidants that our bodies need (CDC, 2012). Eating fruits and 

vegetables may also prevent obesity, by substituting unhealthy meal choices with more 

nutritious, low-calorie foods. Despite the abundance of advantages to eating fruits and 

vegetables, the general population in the United States, and many countries all around the world, 

fail to eat the recommended servings of fruits and vegetables daily.  In the United States, the 

current suggested daily value of FVI is two servings of fruit and three servings of vegetables per 

day for adults. 

TPB & FVI 

The TPB has been used to successfully predict many protective health behaviors such as 

healthy eating, exercise, and condom use (Manning, 2009). In a review of the TPB’s ability to 

predict health behavior, Conner and Norman (2005) reported a distinct pattern of which TPB 
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constructs are the strongest predictors of dietary behavior. Typically, dietary behavior studies 

have observed ATT as the strongest predictor of INT, followed by SN, and finally PBC. Dietary 

behavior studies report INT as the strongest predictor of BEH, followed by PBC. When applied 

to FVI, a specific dietary behavior, this pattern suggests that most important to participation in 

FVI should be liking fruit and vegetables or regarding FVI as beneficial, followed by the 

perceived opinions of salient referents, and least influential should be an individual’s perceived 

behavioral control in reference to FVI such as the ability to acquire fruits and vegetables or 

whether FVI is regarded as convenient. Limited research has summarized the extent to which the 

TPB can predict FVI. This paper will review research specifically related to FVI to analyze how 

well the TPB predicts FVI. 

The Proposed Research 

This literature review aims to thoroughly analyze and critically review all publications, 

since 1998, that have measured how the Theory of Planned Behavior has predicted fruit and 

vegetable intake in adults. This study aims to provide critical feedback on the individual studies 

as well as FVI-TPB research, as a whole. Finally, this study aims to provide suggestions on how 

findings from the current literature can be used to inform future research and interventions 

promoting FVI. 

Methods 

Inclusion and Exclusion Criteria 

This review included studies that examined the components of the Theory of Planned 

Behavior and their ability to predict the behavior of fruit and vegetable intake among the general 

adult population. This review included cross-sectional, longitudinal, and intervention studies. All 

studies that examined additional constructs beyond those traditionally contained in the TPB (e.g., 
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self-efficacy, anticipated regret) were excluded, unless the study also provided the results 

independent of the additional construct (Godin et al., 2010; Kittinger et al., 2008; Povey, Conner, 

Sparks, James, & Shepherd, 2000). This review excluded specific adult populations (e.g., 

individuals with cardiac issues), except adults with overweight and obesity. Studies examining 

FVI intake among overweight and obese adults were not excluded because over 60% of U.S. 

citizens are overweight or obese (Hendrick, 2010). Therefore, this study (Godin et al., 2010) was 

not considered to be misrepresentative of the general population. This review excluded studies 

that concentrated on children and elderly participants. 

Literature Search 

The studies included in this review were identified by searching through electronic 

databases, bibliographies of identified articles, and bibliographies of relevant literature reviews 

(Guillaumie, Godin, & Vézina-Im, 2010; Manning, 2009; Shaikh, Yaroch, Nebeling, Yeh, & 

Resnicow, 2008). This search was restricted to publication dates after 1996. The electronic 

databases used were searched in the following order: PsycInfo, Medline, Academic Search 

Complete, Proquest, Web of Science, and Google Scholar. The last search took place for each of 

the databases on September 9, 2012. The following search terms were entered into each 

database: (Theory of Planned Behavior) AND (fruit and vegetable consumption); (Theory of 

Planned Behavior) AND (fruit and vegetable intake); (Theory of Planned Behavior) AND (5-A-

Day). Figure 1 illustrates the process of inclusion for the studies in this review. Duplicate results 

were filtered as the databases were searched. 

Results 

Characteristics of Studies Reviewed 
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A total of nine studies are included in this review. There were a total of 3,397 participants 

in the studies. All of the studies were originally printed in English between 1998 and 2012, and 

were conducted in the United States (Blanchard, Fisher et al.,  2009; Blanchard, Kupperman et 

al., 2009; Kittinger et al., 2008), Netherlands (Bogers, Brug, van Assema, & Dagnelie, 2004), the 

United Kingdom (Cox, Anderson, Lean, & Mela, 1998; Povey et al., 2000), Australia (Collins & 

Mullan, 2011; Kothe, Mullan, & Butow, 2012), and Canada (Godin et al., 2010). The majority of 

the studies included males and females, except one study was limited to female participants 

(Bogers et al., 2004). The studies included one cross-sectional study (Cox et al., 1998), seven 

longitudinal studies (Blanchard, Fisher et al., 2009; Blanchard, Kupperman et al., 2009; Bogers 

et al., 2004; Collins & Mullan, 2011; Godin et al., 2010; Kittinger et al., 2008; Povey et al., 

2000), and one longitudinal intervention study (Kothe et al., 2012). Of the longitudinal studies, 

four studies had a 1-2 week follow-up period between the initial fruit and vegetable intake 

measurement and final FVI measurement (Blanchard, Fisher et al., 2009; Blanchard, Kupperman 

et al., 2009; Bogers et al., 2004; Collins & Mullan, 2011) and the remainder had 1 month (Povey 

et al., 2000), 3 month (Godin et al., 2010), and 1 year follow-up periods (Kittinger et al., 2008). 

The intervention study (Kothe et al., 2012) measured the Theory of Planned Behavior constructs 

at both baseline (time 1 [T1]) and a thirty day follow-up (T2). Over the thirty day duration of the 

study, participants were sent emails that targeted all constructs of TPB. Experimenters analyzed 

change in ATT, SN, PBC, INT, and FVI based on differences in T1 and T2 results. 

In addition to measuring TPB constructs, many of the studies measured additional 

constructs that are not a part of the TPB model. Past behavior was measured by three studies 

(Collins & Mullan, 2011; Godin et al., 2010; Kittinger et al., 2008). Past behavior is an 

individual’s past actions or reactions to a stimulus. In context of this review, past behavior could 
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be the frequency an individual ate the suggested daily serving of fruit and vegetables prior to 

participation in the study. Godin et al. (2010) measured anticipated regret as a determinant of 

FVI. Anticipated regret is the emotion one expects to experience when they do not perform a 

behavior that would be beneficial to their goals. Self-efficacy was measured by three studies in 

this review (Godin et al., 2010; Kittinger et al., 2008; Povey et al., 2000). Self-efficacy is a 

measurement of one’s sense of control over their environment and behavior. Self-efficacy is very 

similar to the construct of PBC in the TPB, however self-efficacy measures one’s belief in one’s 

ability to carry out a specific behavior (i.e., confidence in the ability to eat the recommended 

servings of fruits and vegetables every day) and PBC measures many general control variables 

(i.e., the control an individual has in being able to eat the recommended servings of fruits and 

vegetables every day). Finally, stages of change (SOC) were measured in place of intention in 

one of the studies (Kittinger et al., 2008). SOC are a 5-part component in another major health 

behavior theory known as the Transtheoretical Model (Prochaska & Velicer, 1997), which 

classifies individuals into different stages based on their readiness to change their behavior. An 

individual can be in one of five stages: precontemplation (i.e., not considering behavior change), 

contemplation (i.e., intent to change behavior is present, but the individual is uncertain of 

benefits and consequences), preparation (i.e., intent to change behavior is present, and the 

individual perceives behavior change as beneficial), action (i.e., behavior change has recently 

been initiated), and maintenance (i.e., individual has successfully changed behavior for at least 

six months). 

Results of the Studies 

Beliefs. Of the nine studies reviewed, four measured beliefs, which are the proposed 

precursors of attitudes, norms, and PBC. Blanchard and Kupperman et al. (2009) measured 
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behavioral, normative, and control beliefs and examined how they predicted FVI. All beliefs 

were found to be significant predictors of FVI. Control beliefs (β=0.182) were the strongest 

predictor, followed by behavioral (β=0.132) and normative (β=0.128) beliefs, respectively. Cox 

et al. (1998) regressed attitudes on beliefs and found that attitudes toward eating all fruit and 

vegetable groups were predicted by beliefs. It should be noted that the beliefs measured were all 

treated as behavioral beliefs, since they were only regressed against attitudes. However, the 

questions used were not strictly behavioral beliefs (i.e., perceived consequences of the behavior), 

but also included control beliefs. For example, some belief questions were: “Increasing the 

amount of fruits I eat means choosing foods which (a) protect my health. (b) are inexpensive, and 

(c) are filling.” The belief that increasing FVI would be expensive may represent a control belief 

rather than a behavioral belief. Kittinger et al. (2008) measured control beliefs and found they 

were significantly correlated to PBC (r=-0.133).  Povey et al. (2000) performed a regression 

analysis of self-efficacy (SE) on control beliefs as well as PBC on control beliefs. Results 

indicated that the control belief reflecting the availability of fruit and vegetables significantly 

predicted PBC (β=0.257) such that people who perceived that fruits and vegetables were readily 

available reported higher levels of PBC. This same control belief of availability, as well as 

having motivation (β=0.334), and salient referents eating five portions per day (β=0.162) were 

significant predictors of SE. 

Predictors of intentions. Of the eight studies that examined the relationship between 

attitudes and intentions, all of them found attitudes (ATT) to be a significant predictor of 

intentions (see Table 1 for a summary of results, Figure 3 for results of significance). Four 

studies (Bogers et al., 2004; Collins & Mullan, 2011; Cox et al., 1998; Povey et al., 2000) 

reported standardized regression coefficients of ATT to INT ranging from β=0.178-0.380. Godin 
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et al. (2010) reported a correlation coefficient of r=0.54. A Pearson correlation analysis by 

Kittinger et al. (2008) assessed the direct relationship between ATT and FVI, not ATT and INT 

(since they measured SOC rather than INT), and found the relationship to be significant 

(r=0.073). Blanchard and Fisher et al. (2009) and Blanchard and Kupperman et al. (2009) 

measured both affective attitudes and instrumental attitudes separately. These studies found 

affective, but not instrumental, attitudes to be significant predictors of INT. These findings 

suggest people with more positive attitudes toward FVI report greater intentions to eat the 

suggested daily intake of fruits and vegetables. 

Of the seven studies that examined the relationship between subjective norms and 

intentions, five studies (Blanchard, Kupperman et al., 2009; Bogers et al., 2004; Collins & 

Mullan, 2011; Cox et al., 1998; Povey et al., 2000) found SN to be a significant predictor of INT. 

One study did not measure SN (Godin et al., 2010). A Pearson correlation analysis by Kittinger 

et al. (2008) assessed the relationship between SN and FVI, but not SN and INT, and found the 

relationship to be non-significant. Standardized regression coefficients of SN to INT ranged from 

β=0.13-0.35. These findings suggest people with more positive subjective norms of FVI report 

higher intention to eat the suggested daily intake of fruits and vegetables. 

Of the seven studies that examined the relationship between perceived behavioral control 

and intentions, six studies found PBC to be a significant predictor of INT. Again, Kittinger et al. 

(2008) did not measure INT. Six studies (Blanchard, Fisher et al., 2009; Blanchard, Kupperman 

et al., 2009; Bogers et al., 2004; Collins & Mullan, 2011; Cox et al., 1998; Povey et al., 2000) 

reported standardized regression coefficients of PBC to INT ranging from β= -0.16-0.59. Godin 

et al. (2010) reported a correlation coefficient of r=0.78. These findings suggest people with 
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more perceived control over the behavior of FVI reported higher intention to eat the suggested 

daily intake of fruits and vegetables. 

The relationship between intention and additional constructs to the TPB was measured in 

some studies. Godin et al. (2010) measured the relationship between anticipated regret and INT. 

The study reported that anticipated regret was significantly correlated with INT (r=0.59). These 

findings suggest people with higher feelings of anticipated regret if they were not able to eat the 

suggested daily serving of fruits and vegetables report higher intent to eat fruits and vegetables. 

Povey et al. (2000) measured the relationship between self-efficacy and INT. The study regressed 

INT on SE, and identified SE as a significant predictor of FVI (β=0.578). 

Overall, PBC was found to be the strongest predictor of INT, closely followed by ATT. 

Of the four studies that reported the proportion of explained variance in INT, ATT, SN, and PBC 

accounted for a range of 35% to 57% of the variance in INT (Blanchard, Fisher et al., 2009; 

Blanchard, Kupperman et al., 2009; Bogers et al., 2004; Collins & Mullan, 2011; Povey et al., 

2000). 

Change in intention. The intervention study (Kothe et al., 2012) examined how change 

in TPB constructs predicted change in INT from baseline to follow-up. Change in ATT (β=0.22), 

change in SN (β=0.23), and change in PBC (β=0.19) were all significant predictors of INT 

change. These variables accounted for 25% of the variance in changes in INT. 

Predictors of behavior. Of the seven studies that examined the relationship between 

intention and fruit and vegetable intake, six of them found INT to be a significant predictor of 

FVI. Five studies reported a significant regression coefficient of INT to FVI ranging from 

β=0.06-0.45 (Blanchard, Fisher et al., 2009; Blanchard, Kupperman et al., 2009; Bogers et al., 

2004; Collins & Mullan, 2011; Povey et al., 2000). One study reported a significant correlation 
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coefficient, r=0.47, between INT and FVI (Godin et al., 2010). These findings suggest a person 

with higher intention to consume fruits and vegetables at T1will subsequently report higher FVI 

at T2. 

Of the seven studies that examined the relationship between perceived behavioral control 

and fruit and vegetable intake, three of them found PBC to be a significant predictor of FVI 

(Bogers et al., 2004; Godin et al., 2010; Kittinger et al., 2008). Bogers et al. (2004) and Godin et 

al. (2010) both reported a coefficient, β=0.27. Kittinger et al. (2008) reported a Pearson 

correlation coefficient, r=0.12. These findings suggest a person that reports perceiving more 

control over eating fruits and vegetables at T1 will report higher FVI at T2. 

In several studies, fruit and vegetable intake was also predicted by additional constructs 

that are not in the TPB model. Godin et al. (2010) performed a regression analysis of FVI on 

anticipated regret and found anticipated regret significantly predicted subsequent FVI (β=0.41). 

This finding suggests a person that reported more anticipated regret for not eating fruits and 

vegetables will report higher FVI. Two of the studies measured the relationship between self-

efficacy and FVI (Kittinger et al., 2008; Povey et al., 2000). Using Pearson correlation, Kittinger 

et al. (2008) reported a significant positive relationship between SE and FVI (r=0.151). This 

finding suggests a person that reports more self-efficacy (judgment of capability) to eat the 

suggested fruit and vegetable daily intake will also report higher FVI. However, Povey et al. 

(2000) regressed FVI on SE, and found that SE was not a significant predictor of FVI. 

Overall, INT was the strongest predictor of FVI in the TPB model. However, Collins and 

Mullan (2011) reported that INT was no longer a significant predictor of FVI when past behavior 

was accounted for in a regression analysis. From the seven studies that reported explained 

variance, PBC and INT accounted for a range of 6% to 43% of the variance in FVI (Blanchard, 
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Fisher et al., 2009; Blanchard, Kupperman et al., 2009; Bogers et al., 2004; Collins & Mullan, 

2011; Godin et al., 2010; Kittinger et al., 2008; Povey et al., 2000). Of note, the explained 

variance in INT (R
2
=0.32) that was reported by Povey et al. (2000) includes self-efficacy in the 

analysis. 

Change in behavior. The FVI intervention (Kothe et al., 2012) had no significant effect 

on behavior (i.e., change in FVI). Change in INT (β=0.05) and change in PBC (β=0.02) were not 

significant predictors of FVI change and accounted for less than 1% of explained variance in 

FVI. 

Discussion 

Patterns of Significance 

The nine studies in the present review reported different patterns of significance among 

the Theory of Planned Behavior constructs. Eight of the studies reviewed measured relationships 

between TPB constructs (i.e., ATT, SN, PBC) and INT. Perceived behavioral control was found 

to be the strongest predictor of intention with five studies reporting this construct as the strongest 

predictor of INT (Blanchard, Fisher et al., 2009; Blanchard, Kupperman et al., 2009; Bogers et 

al., 2004; Collins & Mullan, 2011; Godin et al., 2010). Attitude was reported as the strongest 

predictor of INT by two studies (Cox et al., 1998; Povey et al., 2000). Kothe et al. (2012) 

reported subjective norms as the strongest predictor of INT. All of the studies under review 

measured the relationships of INT and PBC with fruit and vegetable intake. INT was reported as 

the strongest predictor of FVI by six studies (Blanchard, Fisher et al., 2009; Blanchard, 

Kupperman et al., 2009; Bogers et al., 2004; Collins & Mullan, 2011; Godin et al., 2010; Povey 

et al., 2000). Two studies reported PBC as the strongest predictor of FVI (Bogers et al., 2004; 

Godin et al., 2010). 
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It is evident that the constructs of the TPB that best predict INT and FVI are relatively 

inconsistent across studies. As previously discussed, dietary studies have observed ATT, SN, and 

PBC, as the strongest to weakest predictors of INT, respectively, and INT is stronger than PBC at 

predicting BEH. However, as reported above, this pattern of significance did not occur among 

the majority of the studies in the present review. Cox et al. (1998) and Povey et al. (2000) are the 

only studies that reported patterns of significance matching those of Conner and Norman (2005). 

Possible reasons for the inconsistent pattern of findings are differences across the study 

questionnaires (e.g., item wording, response options), differences in follow-up timespan, the 

presence of additional constructs in some studies, and whether the study controlled for past 

behavior. 

Potential Reasons for Inconsistent Patterns of Findings across Studies 

Questionnaire differences. Among the nine studies under review, there were many 

differences between measurements. This section will highlight good measurement techniques 

and measurement techniques that can affect the validity of the study. The studies under review 

varied in the measurement of beliefs, the operational definitions of the constructs, the scale of 

measurement, and the number of items used to measure the constructs. 

Differences in measurement of beliefs. Only four of the nine studies in this review 

measured beliefs, which are the foundational elements of the TPB constructs. Of the four studies 

that measured participants' beliefs (Blanchard, Kupperman et al., 2009; Cox et al., 1998; 

Kittinger et al., 2008; Povey et al., 2000), beliefs were each analyzed in different ways. 

Blanchard and Kupperman et al. (2009) measured each belief type (i.e., behavioral, normative, 

control) as separate belief groups, but regressed fruit and vegetable intake directly on the beliefs. 

Kittinger et al. (2008) only measured control beliefs and examined them as a predictor of FVI. 
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The analysis of these two studies does not follow the model specified by the Theory of Planned 

Behavior, and suggests that beliefs are immediate predictors of FVI instead of ATT, SN, and PBC 

(Figure 1). Cox et al. (1998) measured 11 belief items, and regressed attitude on all 11, which 

suggests all of the beliefs were categorized as behavioral beliefs. However, the beliefs also 

included normative (e.g., my family likes fruits and vegetables) and control beliefs (e.g., fruits 

and vegetables are expensive). If the beliefs are inaccurately categorized, then there is reason to 

question if the measurements of ATT, SN and PBC are valid. Povey et al. (2000) only analyzed 

control beliefs and regressed perceived behavioral control, as well as self-efficacy, on the beliefs. 

The selective measuring of one belief group and the failure to measure beliefs among the five 

other studies is an important limitation of this research. As described in the introduction, beliefs 

are used to form an individual’s ATT, SN, or PBC. Ajzen (1991) defines ATT, SN, and PBC as 

the product of the constructs’ respective beliefs and the participant’s evaluated power of the 

belief. Therefore, ATT, SN, and PBC should be a direct representation of the participant’s beliefs. 

If these beliefs are not being measured to accurately portray what each study’s specific 

participant pool considers as important aspects of ATT, SN, and PBC, the evaluations of these 

constructs may not be valid. For example, Kittinger et al. (2008) measured subjective norms by 

assuming the participants’ salient referents exclusively include family members. Subjective 

norms reflect people’s beliefs about how other people who are important to them (i.e., salient 

referents) evaluate a behavior. Assessing salient referents would have resulted in more valid 

measurements of SN by more accurately portraying who the participant’s evaluated as important 

in their normative beliefs. 

Differences in operational definitions. The accuracy of the constructs of the TPB is also 

construed by varying operational definitions of the constructs. For example, Povey et al. (2000) 
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measured PBC with items only reflecting the subject of “control” of FVI, while other studies 

measured PBC with items reflecting ease (Blanchard, Fisher et al., 2009; Blanchard, Kupperman 

et al., 2009; Collins & Mullan, 2011; Godin et al., 2010; Kothe et al., 2012), confidence 

(Blanchard, Fisher et al., 2009; Blanchard, Kupperman et al., 2009; Bogers et al., 2004; Collins 

& Mullan, 2011; Godin et al., 2010), and ability (Bogers et al., 2004; Godin et al., 2010; 

Kittinger et al., 2008). The validity of the measurement can be affected if the measurement does 

not include items that will measure all aspects of the construct. Another example of accounting 

for all elements of a construct is in the study by Kothe et al. (2012) that measured SN with 

salient referent as “people who are like me” as well as “people that are important to me”. This is 

the only study that measured SN with a descriptive norm viewpoint, as well as the only study 

that found SN to be the most significant predictor of INT. These examples illustrate how 

differences in the operationalization of a construct may lead to differential findings across 

studies. 

Differences in scales of measurement. The scale of measurement (e.g., whether 

investigators used a Likert scale, visual analogue scale, or free response) varied between 

constructs as well as between studies. Ajzen (1991) reported that the 7-point Likert scale of 

measurement was the most validated form of measurement and recommended its use when 

assessing TPB constructs. Although there were no significant differences among studies with 

different scales of measurement, there were differences among studies that used multiple scales 

(e.g., free response AND a Likert scale to measure INT) compared to the use of only one scale of 

measurement. For example, INT was found to be a significant predictor of FVI by all six studies 

that used multiple scales of measurement to measure INT (Blanchard, Fisher et al., 2009; 

Blanchard, Kupperman et al., 2009; Bogers et al., 2004; Collins & Mullan, 2011; Godin et al., 
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2010; Povey et al., 2000). Beside significance, the use of multiple scales of measurement 

increases reliability of the measurement. 

Item differences. The number of items used to measure the constructs of TPB varied 

between studies. Some studies measured constructs with one or two items, while the same 

construct was measured with six items by a different study. By using multiple items, consistency 

in a participant’s answers can ensure reliability. Creating a variety of items can be difficult with 

constructs that are direct, like INT. However, Godin et al. (2010) and Povey et al. (2000) 

rephrased intent with three separate measures of “I plan to, “I want to,” and “I will”. These 

varying levels of commitment can more specifically capture how confident an individual’s intent 

is compared to use of a single item. 

Differences in follow-up timespans. Across the nine studies analyzed, the eight 

longitudinal studies had a range of follow-up timespans ranging from 1 week to 1 year. Which 

variables emerged as significant predictors of intention and fruit and vegetable intake could be 

affected by the variance in follow-up time. A study with a short follow-up time may inaccurately 

portray what aspects of an individual’s life most influence their decision to consume fruits and 

vegetables. It is also possible that whether constructs predict INT or FVI may change based on 

how long-term or short-term a behavior is intended to be. Differences in timespan can also 

change whether the opportunity for behavior change can occur. For example, major life events 

such as being promoted, losing a job, having a baby, cohabitating with a new person, or dieting 

to lose weight are all activities that could affect an individual’s dietary behavior over a long 

period of time, and the likelihood of any of these events occurring within a one week timeframe 

is much lower, compared to a one year timeframe. 
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Differences in measuring additional constructs. The studies under review were chosen 

because they measured constructs of the Theory of Planned Behavior. Godin et al. (2010), 

Kittinger et al. (2008), and Povey et al. (2000) measured additional constructs in addition to the 

constructs of the Theory of Planned Behavior. The constructs of the TPB (ATT, SN, PBC, and 

INT) are said to account for all factors that could possibly influence the participation in any 

behavior (Ajzen, 1991). Therefore, Ajzen would argue that it would be redundant to measure any 

constructs in addition to the TPB constructs. Godin et al. (2010), Kittinger et al. (2008), and 

Povey et al. (2000) measured self-efficacy in addition to the TPB constructs. Since SE has 

elements that Ajzen represented in PBC (e.g., easiness), the element of easiness is no longer 

being accounted for in the PBC construct. This change in element distribution results in 

perceived behavioral control not being accurately measured since it is missing its intended 

component of easiness. The incomplete measurement of PBC thus could result in an invalid 

measurement of PBC. Another critical example of including substitute measures was the study 

by Kittinger et al. (2008), in which stage of change was substituted for intention. Since the study 

did not measure INT, there was no way to assess whether SOC was a successful or unsuccessful 

substitute. 

If researchers choose to measure additional constructs, one suggestion would be to first 

assess the fit of the model without the additional constructs (i.e., test the ability of the original 

TPB constructs to predict the behavior) and then test a second model that includes the additional 

constructs to assess whether their addition improves model fit. Inclusion of additional constructs 

could show whether it is necessary to make modifications to the theory. Of the three studies that 

measured additional constructs to the TPB model, one study (Povey et al., 2000) did not analyze 

their data independent of SE before reporting analyses with the additional construct. Studies that 



PREDICTING FRUIT AND VEGETABLE INTAKE  24 

do not analyze their results independent of additional constructs render it difficult to conclude if 

modifications to the TPB are necessary. 

Differences in measuring past behavior. Much discussion has explained the importance 

of controlling for past behavior (PB) when testing health behavior theories, such as the Theory of 

Planned Behavior. Weinstein (2007) explained that many health behavior models rely heavily on 

an individual’s intention to predict BEH, but when PB is controlled for, INT may have little 

influence on behavior. The thinking behind this is that if an individual is already engaging in a 

behavior, it is likely that he/she will have high intentions to engage in the behavior in the future. 

Moreover, it is also likely that they will continue to engage in that behavior in the future. Thus, 

in a longitudinal study, intentions may emerge as a strong predictor of future behavior, but it is 

really that individual’s past behavior that is driving the relationship. For example, if an individual 

already eats the suggested daily fruit and vegetable intake, they will also typically have high INT 

to eat the suggested daily FVI, but more importantly report greater compliance in eating the daily 

suggested FVI at a later time point. Controlling for PB eliminates the necessity for relying on 

INT to predict BEH, when the BEH is already established. Only three studies reviewed measured 

past behavior (PB) (Collins & Mullan, 2011; Kittinger et al., 2008; Kothe et al., 2012). Of the 

longitudinal studies (Collins & Mullan, 2011; Kittinger et al., 2008) there was a significant 

increase in explained variance of FVI when PB was accounted for. Collins and Mullan (2011) 

reported that INT and PBC accounted for 14% of the variance in FVI, but 55% of the variance in 

FVI was accounted for once PB was added to the model. Kittinger et al. (2008) reported that 

ATT, SN, and SOC accounted for 5.7% of the variance in FVI, but 13% of the variance in FVI 

was accounted for once PB was added to the model. These significant increases in explained 

variance show the importance of accounting for PB. 
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Limitations and Directions for Future Research 

The studies analyzed in this review demonstrated the importance of thorough research 

designs, in addition to drawing attention to methods that could be clarified to increase the 

validity and reliability of future research. Current research has shown the need for  sampling of 

more general populations (as opposed to chronic illness patients, for example), including the 

measurement of beliefs, controlling for past behavior, using more intervention studies, and 

properly testing the ability of additional constructs to possibly improve the Theory of Planned 

Behavior model. 

General populations. This literature review only included studies with general members 

of the population, as opposed to specific populations (e.g., members with chronic health 

conditions, interested in losing weight). As seen in Figure 2, a database search with the desired 

publication dates resulted in 580 studies. Once studies with adolescents and special populations 

were accounted for, only 115 studies remained. Moreover, American and Australian populations 

included in this review were limited to college and university students. It is important for more 

research to be done with regard to the TPB and FVI among the general population. Further 

understanding of how TPB constructs predict FVI in the general adult population could lead to 

the development of stronger interventions to reduce health risks associated with poor dietary 

behavior. Broader samples of Australian and American participants would allow for more 

opportunity to generalize the results found in this research. 

Measurement of beliefs. As previously addressed, measuring beliefs can result in more 

valid measurements of ATT, SN, and PBC. Many studies rely on the measurement of general 

statement items (e.g., “I have control over my behavior”, “I intend to…”) or items that were used 

in previous studies. However, the reliance on previous measurements can inadequately portray 
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the current population’s beliefs and those beliefs respective powers (i.e., how Ajzen defined the 

TPB constructs). Measuring behavioral, normative, and control beliefs is a time consuming 

process, but it is necessary in forming valid measurements of ATT, SN, and PBC. Thus it is 

important for future studies using the TPB to explain and predict FVI to include adequate 

assessment of these beliefs. 

Controlling for past behavior. As previously addressed, controlling for past behavior 

(PB) usually results in more explained variance of FVI. Weinstein explained the importance of 

PB by addressing the effect that performing a behavior has on a person’s perceptions (i.e., ATT, 

SN, PBC, INT). When an ongoing behavior, like FVI (i.e., a behavior that occurs frequently, or 

has the opportunity to occur frequently) is studied, perceptions have often already been formed, 

and these perceptions continue to be influenced every time an individual performs or fails to 

perform the behavior. These perceptions that are a function of past behavior, influence the 

probability of future behavior. Since ATT, SN, and PBC all link to INT in the TPB model, the 

reliance on INT to explain BEH may misrepresent the model unless the model controls for PB.  

PB is ultimately responsible for the formation of the perceptions that eventually lead to the 

perception of INT, and finally future behavior. Thus by controlling for PB in future research, the 

constructs of the TPB may more accurately represent underlying relationships between 

perceptions and behavior. 

Intervention studies. If the goal of health behavior theories, such as the TPB, was to 

solely evaluate what constructs influence a behavior, the theories would not be very useful. There 

is a large opportunity for researchers to design interventions to increase FVI. Interventions 

should measure beliefs and design messages that target the beliefs that the population evaluates 

as most powerful and are the most important predictors of behavior. Results from this review 
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showed a pattern of PBC strongly predicting FVI. Interventions can be used to change control 

beliefs among the general public. Future research should ensure the use of a control condition in 

their design, to measure the effect of the intervention. Interventions are a necessary step in taking 

action to increase FVI. Multiple successful small interventions could lead to mainstream 

interventions such as public service announcements and strategic reforms of grocery stores, 

restaurants, or farmers that successfully increase FVI. 

Additional constructs associated with control. As previously discussed, Ajzen (1991) 

explained that all constructs of the TPB should account for any belief that would contribute to 

someone’s participation or failure to participate in a behavior. However, more recent research has 

argued that inclusion of additional constructs to the TPB model would result in better prediction 

of behavior. Future research that measures the TPB with additional constructs needs to first 

analyze the data with only TPB constructs, and then do additional analysis with the additional 

constructs. Comparing the explained variances of the TPB model with explained variances of the 

TPB model and additional constructs can reveal if the additional constructs improve the ability of 

the model in predicting behavior. 

Self-efficacy is an additional construct that is often measured with the TPB. Ajzen (2002) 

explained that perceived behavioral control has a hierarchical structure, with SE and 

controllability as its components. SE is considered to be a measurement of internal factors 

related to control (e.g., willpower to eat fruits and vegetables), and controllability is considered 

to be a measurement of external control factors (e.g., availability of fruits and vegetables). The 

issue is complex, however, as there is research suggesting that SE and controllability should be 

treated as separate constructs (Terry, O’Leary, 1995), as well as research that supports the 

grouping of the two components to create PBC (Cheung, Chan, 2000). 
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Separating SE and controllability suggests a person is independently influenced by SE 

and controllability rather than complementing one another. Research that analyzed SE and 

controllability independently reported that these components provided a better fit to the data 

when they were treated as separate variables, instead of as one unit of PBC (Terry, O’Leary, 

1995). The hierarchical structure of PBC suggests that SE and controllability complement each 

other when an individual evaluates control over a BEH. Research that supports the hierarchical 

construct of PBC argues that some control beliefs can predict both SE and controllability. For 

example, the amount of knowledge an individual has about a behavior can be the result of the 

individual taking the effort to acquire knowledge (i.e., an internal factor, SE) or the general 

availability of the knowledge based on what resources are available (i.e., an external factor, 

controllability). PBC analysis also shows that SE and controllability are significantly correlated. 

Unfortunately, studies that have measured SE and controllability separately have not performed 

convergent analysis to see if the combined analysis results in a difference of explained variance. 

Future research should analyze the relationship between the components separately and as a 

combined unit. 

Conclusion 

This literature review sought to analyze studies that measured how the Theory of Planned 

Behavior predicts fruit and vegetable intake in adults. This review successfully identified what 

TPB constructs are the most significant predictors of FVI. However, this review also identified 

limitations that call for modifications in future research. Additional research with consistent 

procedures will lead to more generalizable data and will help identify what constructs to target in 

interventions. Ideally, this information can help serve the bigger purpose of increasing FVI and 

improving health outcomes among the adult population. 
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Table 1. 
Summary of Results 

Author   ATT→INT SN→INT PBC→INT 
INT  

Explained 

Variance 

INT→FVI PBC→FVI 
FVI 

Explained 

Variance 

Blanchard, Fisher, et al. 
Standardized Path 

Coefficient β 

Affective = 0.16* 
0.04 0.59* R2=0.50 0.22* 0.1 R2=0.11 

Instrumental = 0.03 

Blanchard, Kupperman, et al. 
Standardized Path 

Coefficient β 

Affective: 0.26* 
0.15* 0.39* R2=0.35 0.45* -0.01 R2=0.21 

Instrumental: -0.01 

Bogers, et al. 
Standardized Regression 

Coefficient β   
0.25* 0.19* 0.44* R2=0.48 0.06* 0.27* R2=0.24 

Collins and Mullan 
Standardized Regression 

Coefficient β   
0.18* 0.18* 0.53* R2=0.50 0.29* 0.11 R2=0.14 

Cox, et al. 
Standardized Regression 

Coefficient β 
0.38* 0.35* 0.01*         

Godin, et al. 
Correlation Coefficient 

Pearson's r 
0.54*   0.78*   0.47* 0.51* R2=0.43 

  Regression Coefficient β             0.27*   

Kittinger, et al. 
Correlation Coefficient 

Pearson's r 
0.07*b -0.04b       0.12* R2=0.06 

Kothe, et al. 
Standardized Path 

Coefficient β   
0.22* 0.23* 0.19* R2=0.25 0.05 0.02 R2=0.0002 

Povey, et al. 
Standardized Regression 

Coefficient β   
0.27* 0.13* -0.16* R2=0.57 0.42* 0.03 R2=0.32a 

* p < 0.05 

a Variance explained has self-efficacy included in the analysis. b Kittinger did not measure INT, so correlation is between construct and FVI. 
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Figure 1. The Theory of Planned Behavior mod
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odel. ATT, SN, and PBC predict INT; INT and PBC predict BEHEH. 
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Figure 2. Methods of Inclusion. First a database search was completed in the respective order, 

left to right. After screening for inclusion, and searching through bibliographies, nine studies 

were included in this review. 

 

PsycInfo 

(n=14) 

Medline 

(n=14) 

Academic Search Complete 

(n=6) 

  

Proquest 

(n=4) 

Web of Science 

(n=32) 

Google Scholar 

(n=576) 

Total studies after keyword search 

(n=646) 

Studies published after 1996 

(n=580) 

Studies excluding adolescent and 

special populations (n=115) 

Studies with a theoretical focused 

study design (n=6) 

Studies included after manual search 

of bibliographies (n=3) 

Studies included in literature 

review (n=9) 
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Figure 3. Results of Significance. PBC was reported as the strongest predictor if INT, and INT was reported as the strongest predictor 

if FVI. Numbers represent studies that reported a significant relationship. Bold-faced numbers represent studies that reported the 

relationship to be the strongest predictor of the latter construct in the relationship. 

(1) Blanchard, Fisher, et al. (2009), (2) Blanchard, Kupperman, et al. (2009), (3) Bogers, et al. (2004), (4) Collins and Mullan (2011), 

(5) Cox, et al. (1998), (6) Godin, et al. (2008), (7) Kittinger, et al. (2008), (8) Kothe, et al. (2009), (9) Povey, et al. (2000) 
  a

    Affective attitudes found significant 
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