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Abstract 
Strong evidence suggests that exercise and eating behaviours are strongly linked. Theory of 
Planned Behaviour is a theoretical framework that has been successfully used to explain and pre-
dict both behaviours. The aim of the present study is to explore the constructs of Theory of 
Planned Behavior (TPB) that better predicts exercise and healthy eating: a) intentions and b) self- 
reported behaviors among normal weight and overweight/obese adults. Participants were 361 
adults in Greece (women: N = 152). According to their BMI scores, they have been grouped into 
normal weight and overweight/obese. Data were collected with an online questionnaire assessing 
variables of the theory of planned behavior (TPB) toward exercise and healthy eating intentions 
and behaviors. Correlations between the variables of TPB and behaviors (healthy eating and exer-
cise) were higher in the normal weight group than in the overweight/obese group. The strongest 
predictor of intention to exercise was perceived behavioral control for both groups with the 
overweight/obese group showing higher values in comparison to normal weight group values. The 
same associations emerged for the prediction of intention for healthy eating behavior. The atti-
tude was also a statistically significant predictor for both groups with higher values in normal 
weight group. The strongest predictor of exercise behavior was the intention, whereas for eating 
behavior significant predictors were attitudes, intentions and perceived behavioral control. TPB 
framework explained both intentions and behaviors for exercise and healthy eating of normal 
weight and overweight/obese adults. Initial information on which TPB constructs explain better 
intentions and behaviors by group implied that normal weight group has more positive exercise 
and healthy eating attitudes and intentions than the overweight/obese group; the behaviors of the 
overweight/obese group were explained better by perceived behavioral control. The above in-
formation can be used to design more effective interventions that aim to produce changes in both 
behaviors. 

http://www.scirp.org/journal/psych
http://dx.doi.org/10.4236/psych.2016.74062
http://dx.doi.org/10.4236/psych.2016.74062
http://www.scirp.org
http://creativecommons.org/licenses/by/4.0/


S. Psouni et al. 
 

 
599 

Keywords 
Theory of Planned Behavior, Exercise Behavior, Healthy Eating Behavior, Normal Weight, Overweight 

 
 

1. Introduction 
Obesity is a health problem that is related to excessive body fat (Thomas, 2012). Unfortunately, it could have 
serious consequences associated with more than 30 serious health conditions. Literature shows that main factors 
affecting obesity are inheritance (Bray & Bouchard 2014), demographic and lifestyle related (Mogre et al., 
2015). Great efforts are undertaken toward understanding the causes and limiting exposure to obesity. 

Demographic factors, diet and lack of exercise are associated with obesity (Mogre et al., 2015). There are 
many factors which influence the healthy eating and exercise levels of an individual. These could be food avail-
ability and dietary patterns, daily routines and workload, marketing, cultural and social factors, family, emotions 
and knowledge. Exercise plays a significant role in the treatment of obesity (Boudreau & Godin, 2007). Miller 
& Miller (2010) assert that obese Americans know the importance of exercise for weight management, but they 
do not exercise. For many people, emotions play a significant role in eating behaviors. The eating that is related 
to someone’s emotions is defined as emotional eating, and it could lead to obesity problems and is definitely 
amongst the enemies of healthy eating and exercise (Arnow, 1995). Food marketing and the vast food industry 
are even claimed to alter perceptions of healthy eating and official regulations on nutrition policies (Nestle, 
2013). Furthermore, health behaviors are related to each other. A study by Trudeau, Kristal, Li and Patterson 
(1998) compared the consumption of fruit and vegetables with healthy behaviors, beliefs, attitudes and intrinsic 
motivation for healthy eating. They concluded that health-related behaviors were strongly associated with an 
adequate fruit intake. Finally, demanding jobs have an indirect effect on exercise by lowering perceptions of 
behavioural control over exercise. However, job strain variables were not related to exercise intentions or beha-
viour and did not influence consumption of fruit and vegetables (Payne, Jones, & Harris, 2005). 

The Theory of Planned Behavior (TPB) examines the relations between socio-cognitive beliefs and their ef-
fects on behavior (Ajzen, 1991). According to the theory, intention and behavior are influenced by attitudes to-
wards behavior, perceived behavioral control and subjective norm. Attitudes express the persons’ positive or nega-
tive evaluation for the behavior. Intentions are the motivational factors for the behavior. Stronger intentions influ-
ence more the performance of behavior. Subjective norms are the belief of the significant others for the behavior of 
interest. Perceived behavioral control is the perception of how easy or difficult is the behavior (Ajzen, 1988).  

Literature shows that TPB can predict health-related behaviors (McEachan, Conner, Taylor, & Lawton, 
2011). Meta-analytic results show the prediction of intentions and behavior quite well (Ajzen, the theory of 
planned behaviour: reactions and reflections, 2011). Furthermore, TPB has the potential for developing 
health-related behaviors change interventions. Hardeman, Johnston, Bonetti, Wareham and Kinmonth (2002) 
reviewed 30 studies which applied TBP to interventions for behavioral change. Half of the studies were effective 
in intention changing and two-third in behavior changing. Also, the review of Godin and Kok (1996) concludes 
that TPB is an efficient model for explaining health-related behaviors. The literature provides evidence of the 
predictive power of the theory in smoking (Hassandra, Vlachopoulos, Kosmidou, Hatzigeorgiadis, Goudas, & 
Theodorakis, 2011; Norman, 1999), health (Karvinen et al., 2007) and safe sexual behavior (Albarracin, 2001). 
The research of Schifter and Ajzen (1985) concluded that TPB has successfully predicted weight reduction, 
suggesting that individuals with higher perceived behavioral control are more likely to lose weight. An interest-
ing approach by Godin, Bélanger-Gravel, Vohl and Pérusse (2011) indicate that answering a TPB questionnaire 
could play a major role in subsequent participation in exercise due to cognition perception by the process of 
answering (mere- measurement effect phenomenon).  

Meta-analysis conducted by (Armitage & Conner, 2001) showed that TPB accounted for 27% of the variance 
in health behaviors and 39% of the variance in intention. The review for fruit and vegetable intake of Guillau-
mie, Godin and Vezina-Im (2010) suggest that TPB is the preferable theory to predict behavior. Also, in a me-
ta-analysis by McEachan, Conner, Taylor, & Lawton (2011), exercise and healthy eating behaviors were suc-
cessfully predicted and explained the variance respectively 23.9% and 21.2%. In the same study, perceived be-
havioral control and attitude were the most significant factors affecting behavioral intention. A cross-sectional 
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survey of 286 employees in the UK showed that attitudes and subjective norm explained 14% of intentions to 
engage in exercise. Perceived behavioral control explained 10% of attitude, and subjective norm explained 27% 
of intention to eat healthily (Payne, Jones, & Harris, 2004). Research by (Gardner & Hausenblas, 2005) in 117 
overweight women showed for exercise and healthy eating behavior that perceived behavioral control was the 
only significant predictor of intentions. However, intention did not explain the variance of both behaviors sig-
nificantly.  

Several authors used TPB theory to analyze exercise: Meta-analysis of Hagger, Chatzisarantis and Biddle 
(2002) showed that behavior of exercise is related with intention and self-efficacy and in turn, the intention is 
influenced by attitude, subjective norm, perceived behavioral control and past behavior. As reported by the re-
search of Theodorakis (1994) intention for exercise predicted from attitude toward the behavior, perceived be-
havioral control, attitude strength and role identity whereas exercise behavior predicted from intention, role 
identity, perceived behavioral control and attitude strength. The results obtained by Ghahremani, Niknami and 
Nazari (2012) indicated that attitudes, subjective norm, and perceived behavioral control explained 32.8% of the 
variance in intention and 15.7% of the variance in behavior. In their research, Godin, Amireault, Bélan-
ger-Gravel, Vohl and Pérusse (2009) have also found that the overall efficacy of TBP was 59% in the prediction 
of intention and 41% in the prediction of behavior in obese individuals. In the research of Boudreau and Godin 
(2007), perceived behavioral control, attitude and past behavior explained 73% of the variance in intention in a 
sample of obese individuals. In the review of Rhodes and Dickau (2013), intention was the primary determinant 
of exercise behavior. The proximal moderator of intention was intention stability and was followed by antic-
ipated regret, conscientiousness, perceived control, planning, extraversion and environmental proximity. The 
results offered by Catellier and Yang (2013) reported lower intentions to exercise from individuals who are in 
the negative affect condition, that group also showed lower attitudes.  

Furthermore, considerable research has been done in the field of healthy eating using TPB. TPB theory and 
social cognitive theory are the most preferable to predict behavior and explain intention for fruit and vegetable 
intake (Guillaumie, Godin, & Vezina-Im, 2010). According to Ajzen and Manstead (2007), an approach based 
on the theory of planned behavior suggests that intentions and perceived behavioral control predict the behavior 
of low-fat diet and intentions are predicted by attitudes and subjective norm. As reported by Conner, Norman and 
Bell (2002), healthy eating intentions were predicted by attitudes, perceived behavioral control, and past behavior, 
whereas, healthy eating behavior was predicted by intentions. In the paper of Povey, Conner, Sparks, James and 
Shepherd (2000), which studied TPB and healthy eating in a sample of 235 participants showed that 42% of inten-
tions variance and 15% of behavior variance was explained by the TPB constructs. Another research involving 735 
young adults demonstrated that TPB constructs explained 52% of the decision to eat healthily variance with per-
ceived behavioral control and subjective norm being the strongest predictors (Åstrøm & Rise, 2001).  

Nevertheless, there is a lack of studies comparing normal weight and overweight/obese participants exploring 
the predictability of TPB on both exercise and healthy eating behaviors. The present paper explores the TPB con-
structs regarding healthy eating and exercise behavior among normal weight and overweight individuals. Informa-
tion about the stronger TPB determinants for both behaviors separately for normal and overweight individuals can 
feed the design of future more successful interventions for behavior change, tailored to the needs of the specific 
group. It should note that present study’s’ data are part of a data set of a previously published paper which aimed to 
identify and characterize the patterns of psychological (well-being, body image, self-control) and behavioral cha-
racteristics (exercise and eating habits), in relation to body mass index (Psouni, Hassandra, & Theodorakis, 2016). 
Results showed that participants with the lower BMI values had a healthier profile regarding exercise and eating 
behaviors, and more positive scores in psychological variables, whereas, participants with the higher BMI values 
had a less healthy profile regarding exercise and eating behaviors, and lower scores in psychological variables. 

Aims 
The objectives of the present study were to explore the constructs of TPB that better predict: a) intention and b) 
self-reported exercise and healthy eating behavior of normal weight and overweight/obese participants. 

2. Methods 
2.1. Participants 
The total number of participants were 361 (67.3% were female). The majority of the participants were 68.6% 
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single, 28.1% married and 3.2% in a relationship. The average age of the participants was 36.37 ± 11.98 years 
and the mean period of sports activity involvement was 7.38 ± 8.45 years. Body mass index was calculated us-
ing self-reported weight and height data using the type (weight/height2). The weight status of the individuals was 
classified as follows: a) normal weight < 24.9 kg/m2 and b) overweight/obese > 25 kg/m2. Overall, 51.3% of the 
participants were normal weight and 48.7% were overweight/obese.  

2.2. Procedure 
The questionnaires were self-reported and completed online. Participants were selected randomly. They all live 
in Greece. Furthermore, participants completed a consent form in which they were assured of anonymity and 
that they were free to withdraw from the study whenever they wanted. 

2.3. Measures 
Participants completed a questionnaire assessing the components of the TPB for healthy eating and exercise, in 
addition to the self-reported corresponding behaviors.  

Self-reported exercise behavior. Participants completed the Godin-Shephard (1985) Leisure-Time Physical 
Activity Questionnaire (LTPA). They answered three questions asking about the time which is spent in exercise 
participation in the last seven days. Responses were given to describe what exercise, mild, moderate and heavy 
intensity in minutes participants did during the week. Score was obtained by multiply the minutes of exercise 
with 9 for strenuous exercise, 5 for moderate exercise and 3 for mild exercise.  

Self-reported healthy eating behavior. (EB) was measured via Eating Behavior Questionnaire (EBQ; Bebet-
sos, Theodorakis, Laparidis, & Chroni, 2000; Bebetsos, Chroni, & Theodorakis, 2002). Questions recorded how 
often the participants consumed healthy and unhealthy foods in the previous month. EBQ consists of 33 items; 
22 of them assess healthy eating behaviors e.g., “How many times last month did you eat fresh vegetables?” and 
11 items assess unhealthy eating behaviors e.g., “How many times last month did you drink soft drinks?” Score 
was calculated by subtracting the scores of the unhealthy behaviors from the scores of healthy behaviors.  

TPB measures of exercise and healthy eating. The questionnaires assessed the four variables of TPB for ex-
ercise and healthy eating behavior according to the constructs of Ajzen (2002). The questionnaire has been 
adapted for Greek population by (Theodorakis, 1994). 

Intention for exercise and healthy eating. Intention was measured via 3 questions for each behavior: “I in-
tend to exercise/eat healthily”: very likely-very unlikely. “I am determined to exercise/eat healthily”: absolutely 
yes-absolutely no; “I’ll try to exercise/eat healthily”: absolutely right-absolutely wrong. Responses were given 
on a scale from 1 to 7. Higher scores indicated higher levels of behavioral intention. 

Attitude for exercise and healthy eating. The attitude was measured via responses to six bipolar opposite 
paired adjectives with a response scale ranging from 1 to 7: “good-bad”, “unpleasant-pleasant”, “useful-useless”, 
“unattractive-attractive”, “boring-interesting” and “healthy-unhealthy”. The higher the score, the more positive 
the attitude is. 

Subjective norm for exercise and healthy eating. This was measured via three questions on a 1 - 7 scale e.g., 
“Many important persons for my life believe that I should exercise for next month”: likely-unlikely and “If I ex-
ercise/eat healthy for next month, many important people will…”: agree-disagree. Higher scores indicated high-
er levels of the subjective norm.  

Perceived behavioral control for exercise and healthy eating. This was measured via three items, with res-
ponses ranging from 1 to 7: “It is totally up to me whether I will exercise/eat healthily or not”: strongly disag-
ree-strongly agree; “For me exercising/eating healthy is ...”: very difficult-very easy; and “I am very confident 
that I shall exercise/eat healthily”: completely correct-completely wrong. Higher scores indicated higher per-
ceived behavioral control. 

2.4. Data Analysis 
The analysis was performed using SPSS software, version 20. Cronbach’s alpha, t-test, and correlations were 
used for the initial descriptive analysis. The main analysis is hierarchical linear regression (Gelman, 2006) 
where the variables are entered in blocks into the regression. Four regression analyses were performed: Two us-
ing as the dependent variable the behavioral intention for exercise and healthy eating and the next two using as 
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the dependent variable the self-reported exercise and healthy eating behaviors.  

3. Results 
3.1. Descriptive Statistics 
Descriptive statistics along with Cronbach’s α is presented in Table 1. The results for internal consistency of 
each of the four measures (attitude, intention, perceived behavioral control, and subjective norm) show that 3 of 
them have relatively high internal consistency. The only measure that showed low internal consistency is the 
subjective norm with 0.34 score on the Cronbach’s alpha test statistic on both exercise and healthy eating meas-
ures.  

For the needs of the analysis, the sample was split into two groups based on BMI values: normal weight with 
BMI < 24.9 kg/m2 (Ν = 185) and overweight/obese with BMI > 25 kg/m2 (Ν = 176). The mean BMI of the nor-
mal weight groups was 21.75 kg/m2, and that of the overweight/obese group was 30.15 kg/m2. The values of the 
self-reported behaviors as measured by leisure time and healthy eating questionnaires and tested through t-test, 
were statistically significant between the two groups. As was expected normal-weight individuals had higher 
values in leisure time activity as like in healthy eating (Table 1). 

There were non-statistical significant differences in the attitude and subjective norm towards exercise for 
normal weight and overweight/obese individuals. Intention and perceived behavioral control were statistically 
significant different between the two groups with the average score of the normal weight group being higher 
than that of the overweight/obese group. All the TPB scores for healthy eating were statistically significantly 
higher in normal-weight than in overweight/obese groups in the same way as the rest of the variables, except 
subjective norms (Table 1). Correlation analysis results are presented in Table 2. All variables were correlated 
to the expected directions for both groups and measures except subjective norms and BMI. 

3.2. Prediction of Exercise and Healthy Eating Intentions 
Based on the first aim of the study, in order to explore TPB as a framework for understanding exercise and 
healthy eating intentions for normal weight individuals and overweight individuals, two hierarchical multiple 
regressions were conducted: one with exercise intention as the dependent variable and the other with healthy 
eating intention as the dependent variable. TPB variables were entered in steps as follows: In the 1st step was 
entered attitudes and subjective norm and in the 2nd step the perceived behavioral control. The analysis was  

 
Table 1. Means, standard deviations, Cronbach’s alpha and group differences. 

 
Normal/weight (N = 185) Overweight (N = 176) 

t p Cronbach’s α 
Mean SD Mean SD 

Exercise        

1. Attitude 39.42 3.80 38.71 4.93 1.53 0.12 0.78 

2. Intention 17.85 4.29 16.96 4.61 1.89 0.05 0.88 

3. Perceived behavioral control 16.76 4.99 15.37 4.97 2.63 0.00 0.91 

4. Subjective norm 12.96 2.77 12.63 2.87 1.11 0.25 0.34 

Healthy Diet        

1. Attitude 39.36 3.66 38.26 4.46 2.56 0.01 0.77 

2. Intention 17.94 3.75 16.66 4.71 2.85 0.00 0.91 

3. Perceived behavioral control 17.24 3.56 15.08 4.49 5.07 0.00 0.87 

4. Subjective norm 12.78 2.56 13.03 5.39 0.58 0.56 0.34 

Behaviors        

Leisure time activity 42.09 22.5 32.80 26.37 4.28 0.00  

Healthy eating 0.46 0.65 0.31 0.73 1.92 0.05  

BMI 21.75 1.87 30.15 4.21 −24.68 0.00  

Exercise        
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Table 2. Correlations for physical activity and healthy eating TPB questionnaires for normal weight and overweight indi-
vidual. 

 Normal weight Overweight 

 1 2 3 4 5 6 1 2 3 4 5 6 

Variables for Physical Activity             

1. Attitude             

2. Intention 0.52**      0.36**      

3. Perceived behavioral control 0.53** 0.83**     0.30** 0.76**     

4. Subjective norm 0.10 0.03 0.07    0.07 0.04 0.04    

5. BMI 0.03 0.02 0.03 0.10   −0.05 −0.02 0.06 0.01   

6. Leisure Time Activity 0.33** 0.44** 0.46** 0.05 0.03  0.16* 0.30** 0.36** 0.03 −0.16*  

7. Eating Behavior 0.23** 0.20** 0.24** 0.01 0.18* 0.21** 0.26** 0.18* 0.19* 0.02 0.11 0.11 

Variables for Healthy Eating             

1. Attitude             

2. Intention 0.48**      0.32**      

3. Perceived behavioral control 0.51** 0.72**     0.29** 0.75**     

4. Subjective norm 0.20** 0.14 0.09    0.06 0.09 0.10    

5. BMI 0.11 0.07 0.07 0.16*   0.10 0.09 0.16 0.05   

6. Leisure Time Activity 0.19** 0.17** 0.25** 0.02 0.03  0.13 0.09 0.11 0.04 −0.16*  

7. Eating Behavior 0.27** 0.43** 0.45** 0.06 0.18* 0.21** 0.35** 0.43** 0.52** 0.08 0.11 0.11 
**p < 0.001; *p < 0.005. 

 
performed after splitting the data into the two groups of participants: the normal weight and overweight group. 
Results of the analysis are displayed in Table 3. In step 1, attitudes significantly predicted exercise intention, 
accounting for 28% (F(3,181) = 36.58, p < 0.001) for the normal weight individuals and 12% of the variance 
(F(1,173) = 12.74, p < 0.001) of the overweight individuals. In step 2, perceived behavioral control explained 42% 
of the variance in normal weight individuals (F(3,181) = 146.53, p < 0.001) and 49% in overweight individuals 
(F(2,172) = 87.05, p < 0.001) Overall, the results showed that perceived behavioral control was the most important 
factor for the prediction of exercise intention on both weight groups.  

The second hierarchical regression was conducted to predict intentions to eat healthily. The healthy eating in-
tention was the dependent variable and the TBP variables of attitude, subjective norm and perceived behavioral 
control were designated as predictors and entered in steps as in the previous analysis. The results are displayed 
in Table 4. In the first step, attitudes accounted for 23% of normal weight individuals (F(1,183) = 27.76, p < 
0.001) and 11% (F(1,174) = 11.32, p < 0.001) for overweight/obese. In the second step, perceived behavioral con-
trol accounted for 31% of normal weight individuals (F(2,182) = 71.53, p < 0.001) and 47% for overweight/obese 
(F(2,173) = 80.22, p < 0.001). As well as the analysis of exercise, the results showed that perceived behavioral 
control was the most important factor for the prediction of healthy eating intention on both weight groups.  

3.3. Prediction of Exercise and Healthy Eating Behavior 
In order to explore TPB as a framework for understanding the actual behaviors of exercise and healthy eating for 
normal weight and overweight individuals, TPB variables were entered in hierarchical multiple regressions steps 
as follows: In the first step attitude and subjective norm were entered, in the second step behavioral intention 
was entered and in the third step the variable of perceived behavioral control.  

The third hierarchical regression analysis was conducted to predict exercise behavior (Table 5). Attitude and 
subjective norm were the first variables entered in the analysis accounting for 11% normal weight (F(1,183) = 
11.54, p < 0.001) and 0.3% for overweight/obese participants (F(1,174) = 2.99, p < 0.001). In the second step, 
added intentions accounted for 10% of the variance of normal weight (F(2,182) = 16.65, p < 0.001) and 7% for the 
variance of overweight/obese (F(2,173) = 6.80, p < 0.001). Finally, in step 3 perceived behavioral control was a 
significant predictor for both groups, accounting for 2% of normal weight (F(3,181) = 14.34, p < 0.001) and 3% of  
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Table 3. Prediction of intention to exercise for normal weight and overweight individuals. 

Predictor 
Normal-weight Overweight 

b SE b β b SE b β 

Step 1       

Attitude 0.60 0.07 0.53** 0.33 0.06 0.35** 

Subjective Norm 0.14 0.09 −0.09 0.11 0.11 0.07 

Step 2       

Attitude 0.12 0.05 0.10* 0.12 0.04 0.13* 

Subjective Norm 0.01 0.06 0.01 0.14 0.07 0.08 

Perceived behavioral control 0.67 0.04 0.77** 0.67 0.04 0.72** 

Note: For normal weight: R2 = 0.70, for step 1: ΔR2 = 0.28, for step 2: ΔR2 = 0.42; for overweight: R2 = 0.60, for step 1: ΔR2 = 0.12, for step 2: ΔR2 = 
0.49; **p < 0.001, *p < 0.01.  

 
Table 4. Prediction of intention to heating behavior for normal weight and overweight individuals. 

Predictor 
Normal-weight Overweight 

b SE b β b SE b β 

Step 1       

Attitude 0.48 0.06 0.47** 0.34 0.07 0.32** 

Subjective Norm 0.07 0.09 0.04 0.10 0.06 0.11 

Step 2       

Attitude 0.13 0.06 0.13* 0.11 0.05 0.10* 

Subjective Norm 0.07 0.07 0.05 0.02 0.04 0.02 

Perceived behavioral control 0.68 0.06 0.65** 0.75 0.05 0.72** 

Note: For normal weight: R2 = 0.54, for step 1: ΔR2 = 0.23, for step 2: ΔR2 = 031; for overweight: R2 = 0.58, for step 1: ΔR2 = 0.11, for step 2: ΔR2 = 
0.47; **p < 0.001, *p < 0.01. 

 
Table 5. Prediction of exercise behavior for normal weight and overweight individuals. 

Predictor 
Normal-weight Overweight 

b SE b β b SE b β 

Step 1       

Attitude 1.97 0.41 0.33** 0.98 0.41 0.18* 

Subjective norm 0.14 0.57 0.02 −0.25 0.69 −0.02 

Step 2       

Attitude 0.76 0.46 0.12 0.41 0.42 0.07 

Subjective Norm 0.42 0.54 0.05 −0.45 0.66 −0.04 

Intention 0.01 0.41 0.38** 1.65 0.44 0.28** 

Step 3       

Attitude 0.51 0.47 0.08 0.35 0.41 0.06 

Subjective Norm 0.57 0.53 0.07 −0.25 0.66 −0.02 
Intention 0.81 0.63 0.15 0.43 0.64 0.07 

Perceived behavioral control 0.35 0.55 0.29** 1.51 0.59 0.28* 

Note: For normal weight: R2 = 0.24, for step 1: ΔR2 = 0.11, for step 2: ΔR2 = 0.10, for step 3: ΔR2 = 0.02; for overweight: R2 = 0.14, for step 1: ΔR2 = 
0.03, for step 2: ΔR2 = 0.07, for step 3: ΔR2 = 0.03; **p < 0.001,*p < 0.01. 

 
overweight/obese participants (F(3,172) = 6.90, p < 0.001). 

The results of the 4th hierarchical regression analysis, for predicting healthy eating behavior are displayed in 
Table 6. In the first step of analysis, attitude and subjective norm contributed significantly to 8% of normal 
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weight participants (F(1,183) = 7.64, p < 0.001) and 13% for overweight/obese (F(1,174) = 13.47, p < 0.001). In the 
second step, intention contributed significantly 11% for both normal weight (F(2,182) = 14.50, p < 0.001) and 10% 
for overweight/obese (F(2,173) = 18.30, p < 0.01). Finally, perceived behavioral control was a significant predic-
tor, 3% for normal weight (F(3,181) = 13.26, p < 0.001) and 7% for overweight/obese (F(3,172) = 19.77, p < 0.001). 

4. Discussion 
As expected, results showed that normal weight individuals exercised more and eat healthier than those who are 
overweight. Furthermore, normal weight participants have higher scores in TPB variables than overweight/obese 
participants. These higher scores in accordance with the statement of Connolly, Romano, & Patruno (1998), lead 
to the conclusion, that the treatment of obesity is a proper balance of caloric expenditure with calorie intake be-
haviors. Therefore, the best results in obesity treatment are achieved by a combination of diet and exercise be-
haviors (Clark, 2015). For maintaining weight loss successfully at least one year is needed of increase in exer-
cise and decreased calorie intake. Additionally, eating breakfast, self-monitoring weight and maintaining a 
proper eating pattern during the weekdays and weekends is necessary (Wing & Phelan, 2005). 

The score of attitudes towards exercise in normal-weight participants is slightly higher than overweight/obese 
group. The results obtained for both groups indicate that they consider exercise as a good thing: pleasant, useful, 
attractive, interesting and healthy. Similarly, in their research, Miller & Miller (2010) reported that there was no 
significant difference between normal weight and overweight/obese adults’ attitudes towards exercise. The re-
sults indicate that both groups are likely and rather determined to exercise and will try to do so. We assume that 
for a person with normal weight there is a more positive confidence of control and overcoming the difficulties of 
engaging, in both behaviors. In addition, the results of the healthy diet measures corroborate the literature in the 
field of healthy eating. More positive attitudes about healthy eating were more evident in females, higher social 
classes, non-smokers, normal body weight individuals, and increased according to age (Hearty, McCarthy, 
Kearney, & Gibney, 2007). 

The highest correlations are found between the following three measures: intention, attitude and perceived 
behavioral control for the normal weight group regarding both exercise and healthy eating. Concerning the exer-
cise behavior, all correlation coefficients are statistically significant and above the moderate level for the normal 
weight group. For obese/overweight group considering exercise behavior, even though the correlation coeffi-
cients between the self-reported exercise behavior, intention and attitude are strongly significant and positive, 
the association is rather weak. 

 
Table 6. Prediction of eating behavior for normal weight and overweight individuals. 

Predictor 
Normal-weight Overweight 

b SE b β b SE b β 

Step 1       

Attitude 0.05 0.01 0.27** 0.59 0.01 0.10** 

Subjective Norm 0.01 0.02 0.01 0.01 0.01 0.11 

Step 2       

Attitude 0.01 0.01 0.09 0.04 0.01 0.24** 

Subjective Norm 0.01 0.02 0.01 0.01 0.01 0.06 

Intention 0.06 0.02 0.39** 0.05 0.01 0.34** 

Step 3       

Attitude 0.01 0.06 0.03 0.03 0.01 0.21** 

Subjective Norm 0.01 0.01 −0.01 0.01 0.01 0.05 

Intention 0.04 0.02 0.21* 0.01 0.01 0.04 

Perceived behavioral control 0.05 0.02 0.27** 0.06 0.02 0.41** 

Note: For normal weight: R2 = 0.22, for step 1: ΔR2 = 0.08, for step 2: ΔR2 = 0.11, for step 3: ΔR2 = 0.03; for overweight: R2 = 0.31, for step 1: ΔR2 = 
0.13, for step 2: ΔR2 = 0.10, for step 3: ΔR2 = 0.07; **p < 0.001, *p < 0.01. 
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Regarding healthy eating, the situation is relatively the same; however, the level of association is even weak-
er. Therefore, the level of actual exercise is very weakly related to healthy eating intention and attitude. Healthy 
eating behavior is more highly correlated to healthy eating positive intention and attitude. However, these corre-
lation coefficients, though strongly significant, are below the intermediate correlation level, and therefore show 
a weak association between the actual status of healthy eating behavior and intention, as like attitude towards 
healthy eating and both behaviors. However, Payne, Jones, and Harris (2004) in their research pointed out those 
attitudes had the highest correlation with the intention to engage in both exercise and healthy eating.  

There are several interesting observations for the group of overweight/obese people in the correlation results 
table. The first and expected outcome is the negative correlation between the actual level of exercise and BMI, 
even though weak and moderately significant. This means that the higher the weight of the participant, the less 
exercise done. As reported by Godin, Bélanger-Gravel, and Nolin (2008), BMI has a negative influence on lei-
sure time physical activity. The other interesting result is the fewer strong correlations for the group of over-
weight/obese people. That shows instability between behaviors, attitudes and intentions. For example, the low 
correlations between attitudes and behaviors for both exercise and healthy eating shows that overweight/obese 
participants have high attitudes for healthy eating and exercise, but they don’t apply those behaviors in practice. 
The same is happening with the correlations of attitudes and intentions, overweight/obese participants appeared 
relatively higher attitudes but lower intentions scores. Those points will be helpful for the development of inter-
vention programs by giving emphasis to the implementation of exercise and healthy diet behaviors, as like the 
stages of behavior change.  

4.1. Prediction of Exercise and Healthy Eating Intentions 
The model for exercise and healthy eating intention has a precise fit for both groups. The TPB variables (atti-
tudes, perceived behavioral control, and subjective norm) were significant predictors of intentions. Similarly, the 
research of Conner et al. (2002) showed that intentions to eat healthily were predicted by attitudes, perceived 
behavioral control and perceived past behavior. Attitude was a statistically significant factor in the first step, but 
subjective norm was not. In the first step, the variables accounted for almost double score for the normal weight 
compared with the score of overweight/obese participants in both exercise and healthy eating prediction of in-
tention. Results confirmed that attitude to exercising and healthy eating has a considerably significant effect on 
the intention, which was stronger in the normal weight group compared to the overweight/obese group. These 
findings are in accordance with the study of Deforche, De Bourdeaudhuij and Tanghe (2006) suggest that over-
weight adolescents showed a more negative attitude towards exercise and lower sports participation, in compar-
ison with normal weight adolescents. 

In the second step of the regression, perceived behavioral control had the stronger effect in the prediction of 
intention for both groups. These results are in accordance with the results of Boudreau and Godin (2007) who 
indicated that attitude and perceived behavioral control explained 66% of the intention to engage in the exercise 
of overweight/obese individuals. In addition, studies predicting healthy eating intention among adolescents 
groups describe similar results. The intention was strongly predicted by perceived behavioral control (Plotnikoff, 
Lubans, Costigan, & McCargar, 2013) and attitudes (Grønhøj, Bech-Larsen, Chan, & Tsang, 2013; Øygard & 
Rise, 1996). Furthermore, our study showed that perceived behavioral control accounted less in the prediction of 
the dependent variable for the normal weight group than the overweight/obese individuals. That means that 
overweight/obese individuals behaviors are affected more by the function of control beliefs and they have lower 
behaviours of exercise and healthy eating. An explanation of these findings is that overweight people have lower 
self-esteem (McClure, Tanski, Kingsbury, Gerrard, & Sargent, 2010) and lower self-control (Puhl & Heuer, 
2009).  

4.2. Prediction of Exercise and Healthy Eating Behaviors 
The variables of attitude, intention and perceived behavioral control were designated as predictors of exercise 
and healthy eating behaviors, as the TPB model suggests. The ability of the attitude variable to predict both be-
haviors was strong enough. As was expected, higher values appeared in the normal weight group for prediction 
of exercise but for the prediction of healthy eating higher values appeared in the overweight/obese group. It can 
be concluded that overweight/obese participants are more conversant with healthy eating behavior than exercise. 
Results showed that attitude and intention were also significant factors for the prediction of both behaviors as 
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like perceived behavioral control. Subjective norm was the only factor that was not a strong predictor of both 
exercise and healthy eating behaviors. According to Theodorakis (1994), that could be explained because the in-
fluence of subjective norm may depend on the age of participants.  

The explanatory variance percentages of exercise prediction are almost double for the normal weight group 
than the overweight/obese group. Obese/overweight individuals answered that they exercised less, and they have 
the lowest attitude toward exercise. This explains as was expected the low scores on attitudes towards exercise. 
Intention to be physically active has a considerable significant effect on the actual exercise behavior, and this 
effect is much stronger in the normal weight group compared to the overweight/obese group. In the third step of 
the regression, perceived behavioral control was added and significantly affected the prediction of behaviours 
for both groups, but was slightly higher in overweight/obese group. As was referred above, overweight/obese 
individuals’ behaviors are affected more by the function of control beliefs.  

A similar study by Godin et al. (2009) for the prediction of exercise behavior among overweight/obese indi-
viduals indicates that intention is the primary predictor. Perceived behavioral control contributes to prediction 
only when the environment is perceived as favorable to exercise. The results of another study with a sample of 
overweight/obese participants (mean BMI 27) showed that the main significant variables for predicting exercise 
behavior were the intention and perceived behavioral control (Amireault, Godin, Vohl, & Pérusse, 2008). A 
possible explanation for lower overweight/obese prediction of exercise behavior is the conclusion of Godin et al. 
(2009) that obesity is a barrier for a person to exercise regularly. Furthermore, they mention that the common 
barriers to exercise are the fear of being injured, an inability to record progress, and a lack of motivation and so-
cial support. The fact that exercise is proven to have a positive effect on the emotional status of a person (Hyde, 
Conroy, & Pincus, 2011) constitutes a vicious circle for obese people who do not exercise.  

Literature has proposed the efficacy of the TPB as a predictor of healthy eating diet (Armitage & Cornner, 
1999). The current findings are quite unexpected for healthy eating behavior. The overweight/obese group 
showed higher explanatory variance percentages in the prediction of behavior than normal weight group. A 
possible explanation could be that overweight/obese persons are more obsessed with their diet. An explanation 
might be that as in the US maybe in Greece also, marketing efforts are directed mostly towards the promotion of 
excessive food intake and less to the promotion of exercise. This is considered as one of the causes of the obesi-
ty epidemic (Hill, 1998). Therefore, overweight/obese individuals are probably more careful than those who 
have normal weight.  

Armitage and Cornner (1999) found that TPB predicted effectively low-fat eating diet behavior. In our study, 
in both groups all the entered TBP variables except subjective norm are capable of explaining the changes in 
exercise and healthy eating behavior. Explanatory variance percentages for eating behavior were stronger for the 
overweight/obese group. The opposite is happening in the prediction of exercise behavior, where were stronger 
for the normal-weight group. Research in older adults have shown that healthy eating behavior (vegetable con-
sumption) is explained by 18% of the variance with perceived behavioral control being most important, fol-
lowed by attitudes and subjective norm (Kim, Reicks, & Sjoberg, 2003; Sjoberg, Kim, & Reicks, 2004). Our re-
sults imply that interventions aiming to change healthy eating behavior should be based on behavior change 
techniques targeting attitudes, intentions, and perceived behavioral control. The differences in regression steps 
in the two groups lead us to the conclusion that interventions for overweight/obese people should give emphasis 
to develop firstly more positive attitudes, secondly intentions and thirdly perceived behavioral control through 
appropriate behavior change techniques targeting those constructs. This finding is in accordance with other 
findings suggesting that targeting formation of implementation intentions in order to increase healthy eating, 
was effective (Adriaanse, Vinkers, De Ridder, Hox, & De Wit, 2011; Verplanken & Faes, 1999). 

This study has a number of limitations that must be acknowledged. Firstly, the volunteer participants who re-
sponded to the invitation to complete the questionnaire might represent individuals who are already interested in 
the topic. Secondly, the self-reported height and weight might not give a reliable and accurate BMI score. It has 
been reported that body measurements are often misestimated by respondents (Rothman, 2008). Thirdly, the as-
sessment of exercise and diet behaviors was also based on self-reported responses. A final limitation is the low 
score of Chronbach’s alpha in the variable of subjective norm. The low Cronbach’s’ alpha is an important factor 
for the reliability of the variable of subjective norm and may be the reason for the non-significant influence in 
prediction. Another explanation, referred in a meta-analysis of TPB, might be that there is a lack of association 
between subjective norm and intentions (Rivis & Shereran, 2003). Nevertheless, in other studies as well there 
was no significant contribution of this construct in predicting exercise behavior (Bozionelos, 1999). 
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The purpose of this paper was to gain a better understanding of exercise and healthy eating behaviors regard-
ing differences between normal weight and overweight/obese participants. The present results can be useful for 
the development of more effective intervention programs aiming to change both behaviors for overweight/obese 
and normal weight people. Interventions will be more successful if they are targeting determinants of behavior 
(Guillaumie, Godin, & Vezina-Im, 2010) and use the most successful behaviour change techniques for that pur-
pose (Michie, Ashford, Sniehotta, Dombrowski, Bishop, & French, 2011).  

In general, the results confirmed that constructs of TPB can explain exercise and healthy eating intentions and 
behaviors for both overweight/obese and normal weight people, with lower explanatory power when the model 
had to explain the self-reported exercise and healthy eating behaviors. According to Rivis and Shereran (2003), 
attitudes and subjective norm typically accounted for 33% - 50% of the variance of intention and intentions typ-
ically explain between 19% - 38% of behavior variance. Other meta-analyses show that when the intention is 
predicted from attitude, subjective norm and perceived behavioral control, between 40% - 50% of the variance is 
explained. When behavior is predicted from intention alone or from intention and perceived behavioral control, 
between 19% and 38% of the variance is explained (Sutton, 1998). The lower percentages we have found might 
be because of the low alpha Cronbach in subjective norms. We suggest that these items in Greek language need 
to be refined and tested before used again. Replication of the present study to a population with similar characte-
ristics and larger samples might be useful to confirm these findings. Thereafter, it would be useful to test these 
findings in experimental studies testing the effectiveness of an intervention program designed on these findings. 
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