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Abstract
The aim of the study was to identify and characterize the patterns of the psychological and behavioral characteristics, in relation to body mass index. In addition, the study examined the associations between the patterns and demographic characteristics, exercise, eating habits, and healthrelated psychological variables. Participants were 361 Greek adults, randomly selected and completed self-reported questionnaires. The surveys examined demographic characteristics, healthrelated psychological variables (attitudes and intentions toward exercise and healthy eating, perceived behavioral control, health locus of control, general health, self-control, and body image)
and the behaviors of exercise and healthy eating. Cluster analysis identified two distinct profiles:
the first segment was related to healthier exercise and eating behaviors, and more positive results
in psychological variables. Interestingly, individuals in healthy segment correspond to a normal
Body Mass Index (BMI). The second segment was related to more unhealthy behaviors, as like
lower levels of exercise healthy eating and negative psychological variables. As expected, second
segments’ individuals had a mean overweight BMI. Furthermore, unhealthy segment profiles were
related to higher psychological distress and lower self-control. Cluster analysis provides us an inspiring conclusion concerning the analysis of the combination of several variables. Healthy and
unhealthy patterns were identified into two categories, using behaviors and psychological beliefs.
The comparison between demographic characteristics and final clusters showed that age, education, type of sport (team or individual) and the total years of exercise appeared significant differences. All the above should be considered for the establishment of a healthy lifestyle to increase
intervention effectiveness of weight-loss management.
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1. Introduction

1.1. Healthy Eating Habits and Exercise Significant Modifiable Behaviors for Health
According to the World Health Organization (WHO), obesity is defined as abnormal or excessive weight that
may cause serious health problems (http://www.who.int/, 2015). There are more than 1.4 billion of overweight
adults and more than 40 million overweight children under the age of 5 worldwide. The definition of body mass
index (BMI) as the WHO suggests that overweight adult has BMI greater than or equal to 25 kg/m2, and obese
adult has BMI greater than or equal to 30 kg/m2. Obesity is not a simple problem, but it is a complex, multifactorial disorder, which includes dietary habits, physical activity, and behavioral and psychological factors (Bauman, Allman-Farinelli, Huxley, & James, 2008).
Unhealthy eating is related to the development of chronic diseases, such as cardiovascular diseases, cancer,
hypertension, and diabetes (Chrysochou, Askegaard, Grunert, & Kristensen, 2010). The cause of obesity is the
imbalance between the consumed calories and the expended calories (Bauman, Allman-Farinelli, Huxley, &
James, 2008). In addition, genetic factors or pathophysiological factors are also among the other reasons for obesity (Bauman, Reis, Sallis, Wells, Loos, & Martin, 2012).
Healthy eating choices (Roefs & Jansen, 2010) and physical activity in contrast to the sedentary lifestyle, are
the principal targets of obesity prevention (Chan & Woo, 2010). Unhealthy dietary habits and low physical activity are considered to be the main risk factors for an excessive BMI (Al-Nakeeb, Dodd, Lyons, Collins, &
Al-Nuaim, 2014). Glanz, Basil, Maibach, Goldeberg and Snyder (1998) examined eating behaviors across five
measures. A healthy lifestyle, taste, nutrition, cost and weight control were essential for healthy choices. Physical activity is proved that has beneficial effects on health (Buchan, Ollis, Thomas, & Baker, 2012). Also, it is the
primary key to a successful weight loss and maintenance of BMI (Catenacci et al., 2012). People with lower
BMI reported higher physical activity levels (Hallal et al., 2008). Similarly, Liao et al. (2012) found that there
were significant differences in moderate-to-vigorous physical activity between normal weight and overweight
men. Leisure physical activity involvement provides an effective means of health promotion, self-efficacy, and
motivation (Havitz, Kaczynski, & Mannell, 2012). Weiss, O’Loughlin, Platt, and Paradis (2007) addressed the
issue of five-year predictors of physical activity, and their results showed that many variables such as age, gender, environment, and psychology affect the activity level. Besides, they observed a relationship between BMI
and the risk of becoming inactive. Wagner et al. (2001) examined the effect of physical activity on BMI changes
in men. Results showed that men who walked or cycled to work had lower BMI than those who did not, and
they concluded that moderate-intensity physical activity for more than five years has the favorable effect on
their body.
In conclusion, promotion of physical activity and healthy eating both as prevention and as treatment is essential in achieving and maintaining normal BMI and consequently better health.
To develop effective health promotion interventions is important to identify subgroups of individuals who are
similar to each other regarding selected attributes (e.g., BMI), but vary signiﬁcantly concerning indicators of
health-related psychological characteristics.

1.2. Health-Related Psychological Variables as Determinants for Both Behaviors
1.2.1. Theory of Planned Behavior for Healthy Eating and Physical Activity
Research based on the Theory of Planned Behavior (TPB) has become very popular to explore healthy eating
(Bebetsos, Chroni, & Theodorakis, 2002; Fila & Smith, 2006; Grønhøj, Bech-Larsen, Chan, & Tsang, 2012) and
physical activity (Chatzisarantis, Hagger, Biddle, & Smith, 2005; Poobalan, Aucott, Clarke, & Smith, 2012), and
to understand the determinants of those behaviors. According to the theory of planned behavior (TPB), the intention is the proximal determinant of behavior whereas attitude, subjective norm, and perceived behavioral
control are the determinants of intention (Ajzen, 1991).
1.2.2. Health Locus of Control
High scores on health locus of control are associated with healthier behaviors. In addition, literature showed associations for physical activity and healthy eating behaviors (Helmer, Krämer, & Mikolajczyk, 2012). More
specifically, higher consumption of healthy foods was found among people with higher internal locus of control
scores (Bennett, Moore, Smith, Murphy, & Smith, 1994). Previous research about relationships between health
locus of control and exercise showed that higher scores on the chance dimensions were linked to fewer sports
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activity (Grotz, Hapke, Lampert, & Baumeister, 2011) and higher internal health locus of control were related to
greater responsibilities for the exercise outcomes (Doganis, Theodorakis, & Bagiatis, 1991).
1.2.3. Psychological Distress
Overweight individuals have more possibilities of developing mental health difficulties (Titchener & Wong,
2015). The relationship between BMI and mental health has shown that individuals with higher BMI are more
vulnerable to developing anxiety and mood disorders in comparison with those with normal weight (Wijk, 2011;
Scott, McGee, Wells, & Oakley Browne, 2008). Depression measures were found to have the higher association
with underweight and obese participants, and lower association with normal weight and overweight participants.
These relationships were found to be stronger among women than men (De Wit et al., 2010). In addition, psychological variables such as body image distraction, social-emotional dysfunction, and depression were found to
be associated with a BMI more than 40 kg/m2 (Brandheim, Rantakeisu, & Starrin, 2013). Adolescents and
young adults with higher BMI had the higher level of anxiety and depression (Kubzansky, Gilthorpe, & Goodman, 2013), whereas sedentary behavior had a negative association with mental well-being (Hamer, Stamatakis
& Mishra, 2010).
1.2.4. Body Image
Research indicates that higher BMI is a risk factor for body image dissatisfaction (van den Berg et al., 2007).
Several publications showed that individuals with eating disorders also report higher levels of body dissatisfaction (Pickett et al., 2012). The same applies to those who have higher BMI (Mirza, Dawnavan, & Yanovski,
2005). The research by Watkins, Christie & Chally (2008) conducted on college-aged men showed that overweight individuals reported significantly higher body image dissatisfaction than underweight and normal weight
individuals. The perception of overweight individuals is that they are lazy, sad, unattractive, and unintelligent
(Duncan & Klos, 2014). Severe obesity due to poor body image can cause or exaggerate depression (Dixon, Dixon, & O’Brien, 2003). Hausenblas and Fallon (2006) meta-analyzed 121 studies and concluded that people
who exercised had a more positive body image, as physical activity helped to improve body image in intervention programs. In addition, Hausenblas and Downs (2001) indicated that athletes in comparison to nonathletes
have a more positive body image.
1.2.5. Self-Control
Self-control is positively associated with health behaviors, including healthy eating and physical activity (Hankonen, Kinnunen, Absetz, & Jallinoja, 2014; Konttinen, Haukkala, Sarlio-Lahteenkorva, Silventoinen, & Jousilahti, 2009). For an individual who wants to maintain his weight, needs to regulate dietary and exercise habits.
Keller and Siegrist (2014) argued that there is a negative association between high BMI and dispositional
self-control, and they suggested that self-control facilitates the successful dietary habits. Cotter and Lachman
(2010) argued that sense of control is associated with lower health-related behaviors and lower levels of physical
activity.

1.3. Final Rationale
Unlike variable-focused statistical methods, cluster analysis is a person-focused method that identiﬁes homogeneous subgroups with similar characteristics (Agresti, 2007). Cluster analysis offers advantages over the alternative quantitative approaches as it aims to identify distinct, relatively homogeneous groups based on selected
attributes (e.g., BMI). The use of cluster analysis can aid in the development of tailored interventions focused on
modifiable health-related behaviors such as exercise and eating habits by identifying normal and overweight
patterns of characteristics that are associated with specific psychological indicators. A previous study on Greek
population (Georgiadis, Biddle, & Stavrou, 2006) provided cluster profiles to identify dietary through motivation perspective. The results showed three groups of dieters based on psychological theories of self-determination and self-esteem. The first group included individuals with higher BMI and lower self-esteem, named “media victims”. The second group had older individuals with high self-esteem, named “try to feel beautiful”; and
the third group had older individuals with a lower BMI and the most positive psychological profile, named
“older and experienced”. The study of (Greene et al., 2011) used cluster analysis separately by sex, for eating
and exercise related behaviors and psychosocial variables. Results showed three segments for each sex. Wirfalt
and Jeffery (1998) explored the food choice patterns by cluster analysis and identified six patterns depending on

182

S. Psouni et al.

the type of food. BMI and gender were significant differences across clusters.
Thus, this study examined and described the differences in adult individuals with different BMI concerning
sociodemographic and psychological variables. We examined many variables to target in a spherical result. A
fundamental principle is that understanding of all levels of individuals with high BMI and compares with individuals with normal BMI could be crucial for the development of multilevel interventions. In addition, this study
used a cluster approach that identifies and describes behavioral and psychological patterns in adult population
and examines the associations between behaviors, demographic and psychosocial variables. An initial effort is to
classify the amount of existing information to make it manageable and meaningful. This classification of information will help practitioners to apply for effective interventions to change behavior.

1.4. Purpose
Therefore, the aim of the present study was to identify and characterize normal weight and overweight/obese
patterns in adult Greek participants. In addition, to examine the associations between these patterns and demographic characteristics, behaviors, and psychosocial variables.

2. Methods
2.1. Procedure
Participants were living in Greece and were selected randomly by electronic invitations via email. The questionnaires were self-referenced and completed online. The completion of the survey required 30 min on average.
Participants informed that the test was anonymous and that they were free to withdraw if they wanted.

2.2. Participants
Participants were 361adults with a mean age of 36.3 years who completed the online questionnaire. The majority of participants were women (67.3%), single (68.6%), and with mean years of exercise participation as 7.3.
The weight status of the individuals was classified on the basis of BMI (weight/height2) as follows: a) normal
weight < 24.9 kg/m2 and b) overweight/obese > 25 kg/m2. Of 361 respondents, 52% were classified as normal
weight and 48% as overweight/obese. Demographic characteristics are presented in Table 2.

2.3. Measures
Exercise: The Godin-Shephard Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985) was used to
assess the self-reported exercise behavior. Participants reported their exercise habits during a typical week regarding frequency, duration, and intensity. Participants indicated how many times in a week they exercised vigorous, moderate, and light. Then, participants’ answers for vigorous, moderate, and light exercise were multiplied by 9, 5, and 3 METs (metabolic equivalents), respectively, to obtain the exercise index. Then, they were
classified into three groups according to their exercise index value: a) the active group (3: more than 24 units); b)
the moderately active group (2: 14 - 23 units); and c) the insufficiently active group (1: less than 14 units). An
additional question to record the type of sport: team 1) or individual 2) and the total years of participation in this
sport was also included.
Dietary habits: These were assessed using the Eating Behavior Questionnaire (Bebetsos, Theodorakis, Laparidis, & Chroni, 2000; Bebetsos, Chroni, & Theodorakis, 2002), which records how often individuals consume
healthy and unhealthy food during the previous month. The questionnaire was developed in such a way that it
reflects Greek healthy and unhealthy dietary habits. The questionnaire consists a total of 33 questions, 22 of
them reflecting the healthy eating behavior (e.g., “How many times last month did you eat fresh vegetables?”)
and 11 questions expressing the unhealthy eating behavior (e.g., “How many times last month did you drink soft
drinks?”). Responses represented the frequency of consumption during the last month with five options: 1 (for 1
- 6 times per month), 2 (for 7 - 12 times per month), 3 (for 13 - 18 times per month), 4 (for 19 - 24 times per
month), and 5 (for 25 - 30 times per month). The Cronbach’s alpha for the scale was found to be 0.83.
TPB measures of physical activity and healthy eating: Participants completed a questionnaire assessing attitude, intention, perceived behavioral control, attitude strength, and perceived knowledge of exercise and healthy
eating habits according to the constructs of the TPB (Ajzen, 2002) as have been previously adapted to The
Greek language by Theodorakis (1999).
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Attitude: It was assessed using the stem “To follow an exercise/healthy diet program during next month is for
me…”. Answers were given in six bipolar opposite paired adjectives with a response scale ranging from 1 to 7
(“good - bad”, “unpleasant - pleasant”, “useful - useless”, “unattractive - attractive”, “boring - interesting”,
“healthy - unhealthy”). Higher scores indicated more positive attitudes. The Cronbach’s alpha was found to be
0.78 for the exercise questions and 0.56 for the healthy eating questions. The low value of Cronbach’s alpha for
healthy dietary habits questionnaire was due to the sixth question that refers that healthy dietary habits will be
pleasant or unpleasant. Many individuals, who have positive attitudes to other issues, consider that is unpleasant
for them to follow healthy dietary habits.
Intention: It was assessed using three items with all responses ranging from 1 to 7 (e.g., “I intend to exercise/eat healthily”: very likely - very unlikely). Higher scores indicated higher intention. The Cronbach’s alpha
was found to be 0.88 for exercise questions and 0.91 for healthy eating questions.
Perceived behavioral control: It was assessed using three items, with responses ranging from 1 to 7 (e.g., “It
is totally up to me whether I will exercise/eat healthily or not”: strongly disagree - strongly agree; “For me exercise/eat healthy is…”: very difficult - very easy). Higher scores indicated higher perceived behavioral control.
The Cronbach’s alpha was found to be 0.91 for exercise questions and 0.87 for healthy eating questions.
Attitude strength: It was assessed as an additional construct to the TPB model (Theodorakis, 1994). It was
measured using four items (e.g., “I consider myself able to exercise/eat healthy”) with responses ranging from 1
to 7. Higher scores indicated stronger attitude strength. The Cronbach’s alpha was found to be 0.83 for exercise
questions and 0.72 for healthy eating questions.
Perceived knowledge: It was also assessed as an additional construct to the TPB model (Theodorakis, 1994).
It was measured using four items (e.g., “Some people are very aware of the issue of exercise/healthy dietary habits, how informed do you think that you are on this topic”) with responses ranging from 1 to 7. Higher scores
indicated higher perceived knowledge. The Cronbach’s alpha was found to be 0.61 for exercise questions and
0.87 healthy eating questions.
Multidimensional health locus of control questionnaire: It comprised (Wallston, Wallston, & De Vellis, 1978),
18 questions about health. Answers were classified into four factors: a) internality, which measures the extent to
which a person feels that has the control of health; b) medical personnel powerful others, which measures the
extent to which the person feels that medical professionals monitor his or her health; c) check of health, which
measures the extent to which person checks his or her health; and d) health significance, which measures the
extent that health improvement is a matter of luck. Responses were rated on a six-point scale from 1 (totally
disagree) to 6 (totally agree). Higher scores indicated a higher positive preference for each subscale measure.
The Cronbach’s alpha for this scale was found to be 0.76.
Psychological well-being: It was assessed using the 12-Item General Health Questionnaire (Goldberg & Williams, 1988). It comprised 12 self-reported questions and responses were given on a four-point scale from 1
(very often) to 4 (very seldom). Answers were classified into a three-factor structure: a) psychological distress,
which represents the psychological problems; b) social and emotional dysfunction, which combines the inability
to social functions; and c) cognitive disorder, which represents the inability of cognitive judgment. Higher
scores on each factor indicated susceptibility for a mental health disorder. The Cronbach’s alpha was found to be
0.85.
Body image: It was assessed using Body Dissatisfaction Questionnaire (Rand & Wright, 2000). Individuals
were asked to complete the questionnaire on a scale of nine items: a) the self-perception of their body image; b)
the ideal body image; and c) the desired body for their body image. The difference between self-perception,
body image and the ideal body image gives the measure of “body dissatisfaction,” which takes the values of 1
(satisfied), 2 (low satisfied), 3 (not satisfied), respectively, if there are 0, 1, or >1 units of difference. The difference between self-perception of body image and desired body image gives the variable of “body desire”, which
shows the size of the desired change in body image. The values of this variable are 1 (if individual wants to raise
weight), 2 (if a person wants a stable weight), and 3 (if individual wants to lose weight), respectively, if the difference is <−1 (negative number), 0, or >1 (positive number). High scores in both body dissatisfaction and body
desire variables indicated that individual is not satisfied with his or her body and wants to lose weight.
Self-Control: It was assessed using Self-Control Questionnaire. It consisted (Tangney, Baumeister, & Boone,
2004) of 36 self-reported questions (e.g., “I am good at resisting temptations”). Responses were rated on a
five-point scale from 1 (not at all) to 5 (very much). Higher scores indicated better self-control. The Cronbach’s
alpha for this scale was found to be 0.88.

184

S. Psouni et al.

2.4. Statistical Analysis

Statistical analysis was performed using SPSS software, version 20. A cluster analysis was performed to identify
homogeneous groups based on similar characteristics. The K-means cluster, a nonhierarchical clustering method
used with squared Euclidean distance as the similarity measure. All variables were converted to z-scores. The
values in the range of ±0.5 showed relatively higher, or lower scores and values higher/lower of ±1.0 were considered very high for the respective behaviors. The 2 cluster solution was selected after tested the cases of clustering stability, which applied for testing of 2, 3, 4 and 5 cluster cases.

3. Results
3.1. Results in Cluster Analysis
The analysis showed two clusters; various cluster procedures were tested before to show which was the most
meaningful. The means of each cluster reported in z-scores, nonstandardized means, and standard deviations
presented in Table 2. Cluster 1 comprised 231 individuals with a mean BMI of 24.61 and cluster 2 comprised
130 individuals with a mean BMI of 28.18. The comparison of clusters showed that cluster 1 showed significantly higher scores on the values of TPB, leisure time activity, healthy eating behavior, and the variables of
health locus of control. In addition, cluster 1 showed significantly lower scores on the variables of psychological
distress and ideal body (values are displayed in Table 1).
Table 1. Mean scores, standard deviations, z-scores for the clusters and t-test results.
Cluster 1

Cluster 2

t-test

M

SD

Mean z

M

SD

Mean z

t

p

ΒΜΙ

24.61

4.56

−0.24

28.18

5.80

0.41

−6.20

0.00

Leisure time activity

44.67

25.49

0.28

24.90

18.01

−0.50

8.53

0.00

Healthy eating behavior

2.09

0.55

0.24

1.72

0.45

−0.44

6.75

0.02

Exercise
Attitudes

40.42

3.03

0.30

36.80

5.27

−0.51

7.89

0.00

Intention

19.00

3.09

0.35

14.66

5.14

−0.61

8.76

0.00

Perceived behavioral control

18.09

3.63

0.40

12.53

5.18

−0.70

10.80

0.00

Attitude strength

24.33

3.84

0.44

17.61

5.22

−0.77

12.80

0.01

Knowledge

22.36

4.82

0.07

17.09

5.56

−0.12

9.40

0.39

Healthy eating
Attitudes

40.14

2.52

0.77

36.56

5.18

−0.57

7.38

0.00

Intentions

18.83

3.19

0.36

14.65

4.68

−0.64

9.03

0.00

Perceived behavioral control

18.12

2.64

0.47

12.80

4.26

−0.83

12.87

0.00

Attitude strength

22.73

3.96

0.42

16.72

5.05

−0.74

11.68

0.03

Knowledge

21.65

4.98

0.25

19.19

5.23

−0.44

7.14

0.02

Health locus of control
Internal

20.74

2.41

0.33

18.06

2.97

−0.58

8.93

0.00

Health professionals

16.91

2.64

0.10

15.69

4.49

−0.16

2.71

0.00

Check health

15.83

2.44

0.25

13.90

2.39

−0.45

7.38

0.00

Health significance

21.41

2.74

0.24

19.39

3.12

−0.41

5.86

0.02

10.63

2.71

−0.22

12.56

3.43

0.39

−5.52

0.00

7.34

2.64

−0.16

8.63

2.75

0.30

−4.39

0.43

5.38

1.80

−0.16

6.26

1.92

0.30

−4.37

0.56

General Health:
Psychological distress
Social and emotional
dysfunction
Cognitive disorder
Body image dissatisfaction

2.08

0.69

−0.23

2.53

0.63

0.40

−6.07

0.24

Ideal body

2.53

0.63

−0.14

2.84

0.45

0.24

−3.90

0.00

Self-control

132.70

16.52

0.35

114.89

15.83

−0.62

10.09

0.64
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3.2. Cluster Analysis of Independent Variables

Percentages of cluster representation are presented in Table 2. One-way analysis of variance showed statistically
significant differences within the characteristics of BMI, F(1, 359) = 43.61, p < 0.00; years of exercise participation, F(1, 359) = 7.81, p < 0.00; and sport type, F(1, 359) = 28.62, p < 0.00. The gender, age, marital status, education,
and region of residence of the groups showed no significant differences.
Table 2. Demographic characteristics and percentages of cluster representations.
Demographic characteristics

Cluster 1 N = 231

Cluster 2 N = 130

N

%

N

%

N

%

Males

119

32.9

79

66.3

40

33.6

Females

242

67.1

152

62.8

90

37.2

Gender

BMI
Underweight

8

2.2

7

87.5

1

12.5

Normal

178

49.3

143

80.3

35

19.7

Overweight

103

28.5

49

52.4

54

52.4

Obese

72

19.9

32

44.4

40

55.6

<20

18

4.9

13

72.2

5

27.7

21 - 35

199

55.1

134

67.5

65

32.7

36 - 50

91

25.2

56

61.5

35

38.5

>50

53

14.6

28

52.8

25

47.2

Age

Marital status
Married

151

41.8

90

59.6

61

40.4

In relationship

13

3.6

8

61.5

5

38.5

Single

197

54.5

133

52.8

64

32.8

Education
MSc-PhD

10

2.7

9

90.0

1

10.0

Bachelor

106

29.3

70

65.1

36

34.9

High school

156

43.2

106

67.5

50

32.5

Elementary

74

20.4

37

75

37

25

Other

15

4.1

9

71.4

6

28.6

Type of sport
No participation

123

34.0

59

47.9

64

52.1

Individual sport

73

20.2

45

61.6

28

38.4

Team sport

162

44.8

125

77.2

37

22.8

Years of exercise
participation
<5

74

20.4

46

62.1

28

p

0.37

0.54

43.61

0.00

4.26

0.04

2.48

0.11

4.91

0.02

28.62

0.00

7.81

0.00

0.19

0.66

37.9

6 - 10

68

18.8

49

80.6

19

27.9

11 - 20

62

17.1

50

81.3

12

19.4

>20

33

9.1

26

72.3

7

18.8

Region
Urban

78

21.6

42

53.8

36

46.2

Suburban

27

7.4

16

59.3

11

40.7

Rural

4

1.1

3

66.7

1

33.3

186

F
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4. Discussion
4.1. Cluster Profiles Classifications

In our paper identified two distinct clusters one for healthy and the second for the unhealthy segment. Enough
researchers using cluster analysis to associate different variables that are related to BMI. Green et al. (2015)
examined individuals with a BMI of more than 30 kg/m2, using cluster analysis concerning factors such as
health, demographics, and behavioral characteristics. The results showed six subgroups that shared common
features. Another research of cluster analysis in college students showed group differences in BMI. The
high-risk group had highest emotional eating, emotional distress, lowest intake of fruits and vegetables, and
lowest exercise level (Greene et al., 2011). Ogden et al. (2012) used cluster analysis to identify subgroups at
weight loss maintenance. Their results showed four different segments. The first segment comprised healthy individuals who were exercising more and had a normal BMI. The second segment comprised individuals who
wanted to lose weight with high levels of stress and depression and had a BMI of 28.6 kg/m2. The third segment
comprised individuals who successfully reduced and maintained their weight with a BMI of 23.3 kg/m2; and the
fourth group was the unhealthy one, with fewer exercise and more health problems and with a BMI of 26.1
kg/m2. Our results are clearer and easy to explain because of 2 segments. A further analysis will give more accurate representations.
The healthy segment is based on healthier behaviors and concerns normal weight individuals. The opposite
occurs in the unhealthy segment, which involves overweight individuals. Approximately two-third of the participants were categorized in the healthy segment (66.1%) and one-third in the unhealthy segment (33.9%). The
healthy segment had a BMI mean score of 24.61, which is classified in the normal weight category. The unhealthy segment appeared a BMI mean score of 28.18, which is categorized in the overweight category. Regarding
the sociodemographic characteristics, the segments had significant differences in BMI, age, education, type of
sport and the total years of exercise participation.

4.2. Cluster Profiles in Relation to Physical Activity and Eating Behavior
Concerning physical activity, the identified patterns were the expected direction. Individuals in the healhty segment had higher levels of leisure time activity and more years of exercise participation. Similarly, the values in
healthy eating behaviors were higher. In addition, they tend to have more positive attitudes and intentions for
healthy eating and physical activity. An important conclusion is that they appeared higher scores in knowledge
for physical activity and healthy eating. In accordance, the cluster analysis of Monda and Popkin (2005) showed
that youth who were active had significantly decreased odds of having an abnormal weight.

4.3. Cluster Profiles in Relation to Health Perceptions
The cluster classification with health perceptions showed that healthy segment individuals evaluated more active
the significance of health. They are checking more their health, and they value more the advises that receive
from doctors and health professionals. We conclude that a positive health perception is probably related to a
normal BMI because of a positive attitude to life. In the research of Ford, Moriarty, Zack, Mokdad, and Chapman (2001), the quality of life was better for normal BMI individuals than underweight or overweight individuals. Similarly, the findings of Helmer, Krämer, and Mikolajczyk (2012), detected associations between the behaviors of physical activity and healthy eating with health locus of control variables. An important conclusion is
this relation of health perceptions and health management. Further investigation is proposed; that could be based
on the relationship between health knowledge and attitude for healthy behaviors such as physical activity and
healthy eating. Childs and adolescents could more quickly develop positive health behaviors, and emphasis
should be placed on educational programs. Melnyk and colleagues (2006) suggested that adolescents who are
engaged in healthy lifestyles were related to healthier behaviors and choices. In a most recent intervention of
Melnyk et al. (2009), adolescents increased healthy lifestyle choices when they increased strong beliefs and
knowledge.

4.4. Cluster Profiles in Relation to Psychological Variables
In our research, the segments produced significant differences between the values that are related to psychological distress. A closer look showed that all the values were higher in the unhealthy segment. Those results were
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similar to the research of Marchand, Beauregard and Blanc (2015), which supports that psychological distress is
a risk for obesity. Brandheim, Rantakeisu, and Starrin (2013) studied the association between psychological distress and BMI in a sample of 68,000 Swedish adults. The results showed a decrease in psychological distress
with increasing age regardless BMI. Besides, higher psychological distress appeared to obese II (BMI > 35
kg/m2) in comparison with the other BMI categories (obese, overweight, and normal weight).
The results showed that unhealthy segment appeared higher social and emotional dysfunction. That are in
agreement with the study by Desai, Manley, MPhil, Desai and Potenza (2009). They showed that obese individuals may have restrictions in social functioning, lower social activity and may are diagnosed with depression and
anxiety. Strongest associations appeared in women. In our findings, there was not a difference between men and
women. An important implication of these findings is the stigmatization of overweight and obese individuals for
emotional dysfunction (Major, Eliezer, & Rieck, 2012). In addition, the meta-analysis by Luppino et al. (2010)
supported that obesity is associated with increased risk of depression. Obese individuals appeared a 55% increased risk of developing depression.
Cognitive disorder variables showed significant differences between healthy and unhealthy segments. The
study by Cronk, Johnson and Burns (2010), referred that higher BMI is associated with brain changes, a decline
in mild cognitive impairment and risk of Alzheimer disease. Furthermore, Whitmer, Gunderson, Barrett-Connor,
Quesenberry, and Yaffe (2005) suggested that high BMI in middle age increases the risk of future dementia.
However, according to Atti and colleagues (2007), high BMI in older adults is associated with the protection of
development of dementia and low BMI is associated with an increased risk.
Healthy and unhealthy segments are associated with body image dissatisfaction and high scores of BMI. Body
image dissatisfaction is related to obesity (Sarwer, Wadden, & Foster, 1998) and more women than men with an
abnormal BMI showed higher body image perception (Santos, Nahas, De Sousa, Del Duca, & Peres, 2011).
Mills, Jadd, and Key (2012) examined ideal body perception and found that women wanted a thinner body size
and men a more muscular one. Furthermore, the body image perception was influenced by body norms. In our
results, cluster analysis did not show significant differences between the two segments in the variable of an ideal
body. Moreover, individuals in healthy segment showed higher self-control than those in the unhealthy segment,
even though the results were not statistically significant as was expected. Fan and Jin (2013) measured selfcontrol and found that obese individuals had lower self-control than normal weight.

4.5. Limitations and Future Research
The findings of the study should be considered within the context of its limitations. First, the use of BMI classification is not a reliable indicator because is not based on body composition and is not derived from objectively
measured weight and height. Self-reported measures may have affect classification of BMI. Furthermore, the
sample size is not providing sufficient statistical results and in BMI underweight group the sample is very small
(N = 7). Cluster analysis is used to discover structures in data without providing an interpretation. Nevertheless,
although all of the variables have been explored in previous literature separately, no previous study used a cluster analysis to verify the segmentation of these variables to a healthy and unhealthy profile as this study did.
These limitations are necessary for the development of effective interventions as like for future research.
For future studies, we suggest a further examination of the patterns of behaviors using the variables of cluster
analysis to show the extent of the influence of each variable. We support that this procedure will be useful for
weight loss treatments and the development of public health interventions. The findings of our study show the
implications for the prevention of obesity and co-existing problems, disordered body image, malnutrition, fewer
years of exercise participation, and high psychological distress. Accordingly, we suggest the need for research to
provide messages about healthy eating, physical activity, general health, and especially, targeting the positive attitudes and intentions to healthy eating and physical activity in combination with healthy eating behaviors. In
addition, future studies could investigate the role of different segments of the diverse population to different
countries. Also, we should consider that a woman had the opposite ideal body image than a man (thin or muscular respectively), and it should be examined separately.

5. Conclusion
This paper addresses a topic with public health relevance using many factors. The present novelty comprises of
the fact that a combination of several health-related psychological variables are used in studying overweight and
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obesity in addition to the used demographic characteristics and the level of exercise and eating habits. The results imply that unhealthy segment shows a high association between increased BMI, low physical activity, low
healthy eating, high psychological distress, low self-control, low body image, negative attitudes, and intentions
toward healthy eating and physical activity. This research builds on existing knowledge by giving a better understanding of physical activity and healthy eating behaviors in different BMI groups concerning the above variables.
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