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Abstract
Background: Social media represents a revolutionary new trend that offers opportunities for and 
threats toward modifying health behaviours. Although social media has considerable health 
promotion and education tools, this article summarizes the relationship between the health-
promoting lifestyle and Facebook usage, as Facebook is one of the most popular tools in social 
media. 
Methods: We carried out a cross-sectional, descriptive study with 423 Facebook users living in 
Ankara, Turkey. Nonlinear canonical correlation analysis (OVERALS) was used to describe the 
complex links between health behaviours, social media usage and demographic characteristics. 
Results: In this study, a two-dimensional solution with an actual fit measure equal to 0.958 
was found, and this solution can be interpreted as about 48% of the explained variance. This 
two-dimensional result shows the relationships and differences between healthy lifestyle sub-
dimensions, social media usage and some demographic characteristics. 
Conclusion: Using OVERALS, we found evidences supporting associations among social media 
use, health promoting lifestyle and socio-demographic factors. Further, the complex correlations 
among these variables were interpreted.
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Introduction
Social relationships have been linked to positive health 
behaviours, good mental and physical health, and lower 
mortality risk. Adults who are more socially connected are 
healthier and live longer than their more isolated peers.1-3 
Therewithal, emotional support provided by social ties, 
such as being married, having children and religious 
involvement enhances positive health behaviours and 
reduces the risk of unhealthy behaviours.4-7

An increasing fraction of today’s social interactions 
occur using online social media as communication 
channels.8 Social media users spend an average of 118 
minutes worldwide and 181 minutes in Turkey using 
social media each day.9,10 In Turkey 92% of internet users 
use Facebook.10

Researchers are interested in social media and health 
issues because they have become an important part of 
our everyday lives. Possible impacts of Facebook use on 
health, education, social life, consumption etc. reported in 
the previous literature. Studies on the health implications 
of Facebook use have generated many important results. 
Facebook use has been shown to be associated with many 
mental health domains such as Facebook addiction, 

psychological distress (i.e., depression, anxiety, etc.) 
and well-being (life satisfaction, positive mental health) 
anxiety, body image and disordered eating, drinking 
cognitions and alcohol use.11,12 For all that, the heightened 
interpersonal connectivity afforded by social media 
was associated with an overall increase in psychological 
well-being. Ellison et al13 reported that intensive use of 
Facebook predicts social capital accumulation and is found 
to interact with measures of psychological well-being. 
In addition, some studies show that engagement with 
Facebook and number of Facebook friends has a positive 
association with subjective well-being,14 which predicts an 
array of mental and physical health consequences.11,15 

Facebook usage has been associated with many health 
outcomes, but little is known about the relationships 
between Facebook use and health-promoting behaviors. 
This article largely focuses on exploring the relationships 
between social media and the health-promoting lifestyle. 
We use Facebook as a research tool in order to determine 
the relationship. As of January 2017, Facebook, registered 
as having 1.871 billion active users all over the world, was 
the most popular online social networking application. 
This is also the case in Turkey, where it has 48 million 
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active users.16 As a result, Facebook was determined to be 
a viable research tool both for its widespread use and its 
features that provide an invaluable resource for fulfilling 
the basic human need for social connection. It is hoped 
that the results of this study will provide information to 
policy makers for developing health promotion strategies 
and interventions. 

The aim of this study was to analyse health promoting 
lifestyle in conjunction with socio-demographic 
conditions and Facebook usage and describe the complex 
links between these variables using non-linear canonical 
correlation analysis. 

Materials and Methods
Participants and procedure
We used a cross-sectional, correlational study design. 
This study regarded Facebook as a social media tool. The 
population of the study was made up of Facebook users 
in Ankara, Turkey. With this goal, using the advanced 
search method on Facebook, a list of the users living in 
Ankara was compiled, and a questionnaire was sent to 
4014 randomly selected users between 10 January to 10 
April 2018, and 506 replies were received. From the 506 
users, after removing the users who did not accept the 
study’s friendship requests or who replied to the survey 
with missing data, 423 Facebook users were included in 
the survey. Based on the results of his study, Thompson17 
suggests that researchers should attempt to employ at least 
10 subjects per variable in multivariate studies. He also 
reported that canonical results are not positively biased, 
especially if sample size is at least 10 subjects per variable. 
So, the sample size with 160 (16*10) and more participants 
were considered sufficient.

Measures
The collection of data was carried out in two stages. In 
the first stage, a questionnaire, including the Health-
Promoting Lifestyle Profile II (HPLP II), developed 
by Pender, and Turkish reliability and validity studies 
conducted by Bahar et al,18 were prepared to obtain 
data on participants’ socio-demographic characteristics 
and healthy lifestyle behaviours. HPLP II is a four-point 
Likert-scale behaviour questionnaire with 52 items that 
measures the frequency of self-reported health promoting 
behaviours. The six behavioural dimensions consist 
of self-actualization, health responsibility, exercise, 
nutrition, interpersonal support and stress management. 
The created questionnaire form was provided to be filled 
out by Facebook users through an online link sent to them 
via message. In the second stage, data were collected to 
identify participants’ Facebook usage indicators, which 
were defined as: friends: the number of Facebook friends, 
posts: participants’ number of posts in one month, like rate 
and comment rate: total number of likes and comments 
on participants’ posts in one month, pages: the number 
of pages users followed through likes, and groups: the 
number of groups in which they have participated. Since 

the process of obtaining related data required a lengthy 
and laborious effort, each participant was not directly 
questioned; instead, the information was personally 
determined by the researchers. In order to reach the data, 
friendship requests were sent to the users who completed 
the questionnaire within the scope of the research, and the 
ones who accepted the request were included in the study. 

OVERALS allows us to include different sets in the 
analysis. In this analysis, we used three sets: set one 
includes socio-demographic variables, set two consists 
of social media usage indicators, and set three includes 
the six sub-dimensions of the HPLP II. The socio-
demographic variables included gender, age, education 
and marital status. Age was categorized into three groups: 
18-34, 35-64, 65 and above. Education was categorized as 
less than high school degree, high school degree and more 
than high school degree. Marital status was categorized as 
single and married.

Statistical analysis
The statistical analyses were performed using SPSS 
22.0 for Windows (SPSS, Inc., Chicago, IL, USA). At 
first, descriptive statistics were calculated, then HPLP 
sub-dimensions and Facebook usage indicators were 
categorized for use in nonlinear canonical correlation 
analysis (OVERALS). Those who are below the median 
score in the HPLP sub-dimensions (these are health 
responsibility, self-actualization, nutrition, exercise, 
interpersonal support, and stress management) were 
grouped as “negative”, while the ones with median and 
higher values were grouped as “positive”. The Facebook 
usage indicators (these are the number of friends, posts, 
page likes, groups, like rate, and comment rate for one 
month) below the median value were classified as “low”, 
while those with equal or higher than the median value 
were classified as “high”. The differences in demographic 
characteristics and categorized health and social factors 
were evaluated with non-parametric Pearson chi-square 
or maximum likelihood ratio chi-square tests. 

OVERALS analysis was used to explore relationships 
between health behaviours, social media usage and 
demographic characteristics. Classical canonical 
correlation analysis is utilized when the variables are 
measured numerically or when the multivariate normal 
distribution assumption is met. However, OVERALS is 
proposed for non-numerical variable sets in scale studies 
such as those found in health or social sciences where 
these conditions are not met. This procedure allows for 
the graphical representation of relationships among a 
large number of variables belonging to more than two 
sets. The purpose is to detect how similar sets of variables 
are to each other. The great advantage of OVERALS 
compared to other multivariate techniques is that variables 
with different scaling levels such as nominal, ordinal, 
and numerical levels can be included in an analysis of 
nonlinear relationships between variables.19,20

The interpretation of the results contains evaluation 
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of the fit and the loss of the solution, the eigenvalues, 
the weights, and the component loadings, as well as the 
centroid plot presentation providing the assessment of 
associations among the categories.19,21

Results
This study included 423 participants and 51.1% of them 
were female, 48.9% were male. Single participants made 
up 53.9%, while 46.1% were married. In this study sample, 
26.5% respondents were at less than high school level, 
59.6% were at high school level and 13.9% were at more 
than high school level. 30.5% of all participants were in 
the age group of 18-34, 49% were in the age group of 35-64 
and 20.5% were 65 of age or older. 

Associations between health promoting lifestyles and 
sociodemographic factors are shown in Table 1. Health 
promoting lifestyles by gender were similar. There were 
no significant differences of health promoting lifestyle 
subscales in terms of gender categories.

We did not find significant differences at health 
promoting lifestyle scores in terms of age groups except 
for exercise subscale (P = 0.018). Younger groups engaged 
more in physical activity behaviors than did older group.

There were no significant differences of health 
promotion subscales according to level of education except 
for self-actualization subscale (P = 0.014). Respondents 
who had more education (more than high school degree) 
showed more positive self-actualization behaviour than 
those who had less education (high school degree or less). 

There were no statistically significant differences 
in self-actualization, nutrition, interpersonal support, 
and stress management subscales according to marital 
status. Significant differences were revealed in the health 
responsibility (P = 0.004) and physical activity (P = 0.027) 
subscales. Singles engaged more in physical activity and 
health responsibility (39.5% and 41.2%, respectively) 
behaviors than did married persons (29.2% and 27.7%, 
respectively). 

Table 2 represents associations between Facebook 
usage variables and sociodemographic factors. We found 
significant differences for number of Facebook friends, 
posts, and groups scores according to gender categories. 
There were significant differences for Facebook posts, 
groups, like rate, and comment rate scores in terms of 
age categories. There were also significant differences 
for some Facebook variables: friends, posts and like rate 
according to education levels. There were significant 
differences for Facebook posts and comment rate in terms 
of marital status.

The number of friends was higher in males and 
increases in proportion to education level. Posts were at 
the lowest level in young people (28.7%) and increased 
in proportion to age (52.7% and 72.4, respectively). As 
the education level increased, the like rate also increased. 
Posts were at a higher level in married people (56.9%) than 
singles (43%). Page likes were higher for males (55.6%) 
than females (44%). Groups were higher for males (50.2%) 

and significantly increased with age (33.3%, 48.3%, and 
55.2, respectively). The like rate of users decreased with 
age (58.1%, 49.3%, and 39.1, respectively). Similarly, a 
high level of like rate increased dependent on their level of 
education (Low: 40.2%, graduated: 51.2%, post graduate: 
62.7%; respectively). Middle-aged people had more 
comments (55.6%) than young and older people. The high 
rate of comments received by married couples (52.3%) was 
higher than that of singles. 

Since all the data are non-numerical, OVERALS was 
applied to identify the relationships between three sets 
of variables, and a two-dimensional solution was found. 
Component loadings, loss values, eigenvalues and fit 
values that show the similarities between the sets obtained 
from the OVERALS are given in Table 3. 

Of the relationship captured between the variables, 
0.487/0.958 = 51% was explained by the first dimension 
and 0.472/0.958 = 49% was explained by the second. The 
canonical correlation coefficients which are the square 
roots of these eigenvalues were 0.70 and 0.69 for first and 
second dimensions, respectively. These values represented 
a positive and high relationship between the variable 
clusters discussed in both dimensions. The total fit 
measure was equal to 0.958 and explained 0.958/2 = 48% 
of the total variance when compared to the maximum fit 
(2), which is equal to the number of dimensions. 

When looking at the graph of component loadings 
(Figure 1), it can be seen that the best discriminatory power 
belongs to education level, age group, number of friends, 
like rate, health responsibility and stress management 
variables, because these variables were located away from 
the origin. From the component loadings of Table 3; health 
responsibility, stress management, page likes, nutrition, 
and age group took high values in the first component. 
Page likes, like rate, friends, education, interpersonal 
support, and self-actualization had high component 
values in the second dimension.

Table 3 Component loadings, eigenvalues among the 
demographic, Facebook usage indicators and health 
promoting lifestyle.

A detailed demonstration of the compatibility 
among the categories is given in Figure 2. These point 
distributions provide us with the ability to identify key 
relationships between demographic variables, Facebook 
usage indicators and health-promoting lifestyle sub-
dimensions.

According to both the component loadings and 
centroid plot, there was a positive relationship between 
self-actualization, exercise, like rate, and nutrition. In the 
first coordinate, while the self-actualization, nutrition and 
exercise were positive, the like rate is high and the posts 
tended to be low. In contrast, in the third coordinate, it 
was noticed that those who had negative self-actualization, 
exercise and nutrition statuses had high levels of posts and 
low levels of like rates. This group mostly contained old 
men. In the second coordinate, it is seen that those whose 
number of friends and comment rate were high and who 
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Table 1. Distribution of health promoting lifestyle subscales by sociodemographic groups

Self-Actualization Health Responsibility Nutrition Exercise Interpersonal Support Stress Management

Neg.
No. (%)

Pos.
No. (%).

Neg.
No. (%)

Pos.
No. (%).

Neg.
No. (%)

Pos.
No. (%).

Neg.
No. (%)

Pos.
N(%)

Neg.
No. (%)

Pos.
No. (%).

Neg.
No. (%)

Pos.
No. (%).

Gender

Female
216 (51.1%)

37
(17.1)

179
(82.9)

139
(64.4)

77
(35.6)

129
(59.7)

87
(40.3)

142
(65.7)

74
(34.3)

43
(19.9)

173
(80.1)

101
46.8

115
(53.2)

Male
207 (48.9%)

34
(16.4)

173
(83.6)

136
(65.7)

71
(34.3)

129
(62.3)

78
(37.7)

134
(64.7)

73
(35.3)

37
(17.9)

170
(82.1)

84
(40.6)

123
(59.4)

Pa 0.846 0.838 0.584 0.828 0.594 0.200

Age (y)

18-34
129 (30.5%)

18
(14)

111
(86)

76
(58.9)

53
(41.1)

71
(55)

58
(45)

80
(62)

49
(38)

23
(17.8)

106
(82.2)

50
(38.8)

79
(61.2)

35-64
207 (49%)

40
(19.3)

167
(80.7)

137
(66.2)

70
(33.8)

127
(61.4)

80
(38.6)

128
(61.8)

79
(38.2)

42
(20.3)

165
(79.7)

89
(43)

118
(57)

65+
87 (20.5%)

13
(14.9)

74
(85.1)

62
(71.3)

25
(28.7)

60
(69.0)

27
(31)

68
(78.2)

19
(21.8)

15
(17.2)

72
(82.8)

46
(52.9)

41
(47.1)

Pa 0.384 0.155 0.119 0.018* 0.773 0.117

Education

Less than high school level
112 (26,5%)

22
(19.6)

90
(80.4)

67
(59.8)

45
(40.2)

67
(59.8)

45
(40.2)

78
(69.6)

34
(30.4)

21
(18.8)

91
(81.3)

47
(42)

65
(58)

High school level
252 (59,6%)

46
(18.3)

206
(81.7)

166
(65.9)

86
(34.1)

153
(60.7)

99
(39.3)

161
(63.9)

91
(36.1)

50
(19.8)

202
(80.2)

108
(42.9)

144
(57.1)

More than high school level
59 (13,9)

3
(5.1)

56
(94.9)

42
(71.2)

17
(28.8)

38
(64.4)

21
(35.6)

37
(62.7)

22
(37.3)

9
(15.3)

50
(84.7)

30
(50.8)

29
(49.2)

Pa 0.014* 0.301 0.833 0.511 0.710 0.488

Marital 
Status

Single
228 (53,9%)

38
(16.7)

190
(83.3)

134
(58.8)

94
(41.2)

136
(59.6)

92
(40.4)

138
(60.5)

90
(39.5)

48
(21.1)

180
(78.9)

91
(39.9)

137
(60.1)

Married
195 (46,1%)

33
(16.9)

162
(83.1)

141
(72.3)

54
(27.7)

122
(62.6)

73
(37.4)

138
(70.8)

57
(29.2)

32
(16.4)

163
(83.6)

94
(48.2)

101
(51.8)

Pa 0.944 0.004** 0.540 0.027* 0.224 0.087

a Chi-Square; * * and * indicate significance at 0.01 and 0.05, respectively.
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Table 2. Distribution of Facebook usage variables by sociodemographic groups

Friends Posts Pages Groups Like Rate Comment Rate

Low
No. (%)

High
No. (%)

Low
No. (%)

High
No. (%)

Low
No. (%)

High
No. (%)

Low
No. (%)

High
No. (%)

Low
No. (%)

High
No. (%)

Low
No. (%)

High
No. (%)

Gender

Female
216 (51.1%)

128
(59.3)

88
(40.7)

115
(53.2)

99
(47.8)

121
(56)

95
(44)

129
(59.7)

87
(40.3)

103
(47.7)

113
(52.3)

118
(54.6)

98
(45.4)

Male
207 (48.9%)

84
(40.6)

123
(59.4)

101
(46.8)

108
(52.2)

92
(44.4)

115
(55.6)

103
(49.8)

104
(50.2)

103
(52.7)

98
(47.3)

107
(51.7)

100
(48.3)

Pa 0.001** 0.266 0.017* 0.040* 0.307 0.545

Age(y)

18-34
129 (30.5%)

74
(57.4)

55
(42.6)

92
(71.3)

37
(28.7)

64
(49.6)

65
(50.4)

86
(66.7)

43
(33.3)

54
(41.9)

75
(58.1)

85
(65.9)

44
(34.1)

35-64
207 (49%)

101
48.8

106
51.2

98
(47.3)

109
(52.7)

111
(53.6)

96
(46.4)

107
(51.7)

100
(48.3)

105
(50.7)

102
(49.3)

92
(44.4)

115
(55.6)

65+
87 (20.5%)

37
(42.5)

50
(57.5)

24
(27.6)

63
(72.4)

38
(43.7)

49
(56.3)

39
(44.8)

48
(55.2)

53
(60.9)

34
(39.1)

48
(55.2)

39
(44.8)

Pa 0.088 0.001** 0.292 0.003** 0.022* 0.001

Education

Less than high school level
112 (26,5%)

72
(64.3)

40
(35.7)

43
(38.4)

69
(61.6)

54
(48.2)

58
(51.8)

63
(56.3)

49
(43.8)

67
(59.8)

45
(40.2)

58
(51.8)

54
(48.2)

High school level
252 (59,6%)

119
(47.2)

133
(52.8)

139
(55.2)

113
(44.8)

123
(48.8)

129
(51.2)

130
(51.6)

122
(48.4)

123
(48.8)

129
(51.2)

143
(56.7)

109
(43.3)

More than high school level
59 (13,9)

21
(35.6)

38
(64.4)

32
(54.2)

27
(45.8)

36
(61)

23
(39)

39
(66.1)

20
(33.9)

22
(37.3)

37
(62.7)

24
(40.7)

35
(59.3)

Pa 0.001** 0.011* 0.209 0.123 0.016* 0.079

Marital status

Single
228 (53,9%)

109
(47.8)

119
(52.2)

130
(57)

98
(43)

108
(47.4)

120
(52.6)

132
(57.9)

96
(42.1)

108
(47.4)

120
(52.6)

132
(57.9)

96
(42.1)

Married
195 (46,1%)

103
(52.8)

92
(47.2)

84
(43.1)

111
(56.9)

105
(53.8)

90
(46.2)

100
(51.3)

95
(48.7)

104
(53.3)

91
(46.7)

93
(47.7)

102
(52.3)

P 0.304 0.004** 0.184 0.173 0.221 0.036

a Chi-Square; * * and * indicate significance at 0.01 and 0.05, respectively.
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have had positive interpersonal supports had negative 
levels of health responsibility and stress management. It 
can be said that the self-actualization of this group, which 
was located in the second coordinate, was positive, and 
the level of education was concentrated in the graduated 
or post graduate level. In contrast, when the fourth 
coordinate is examined; those with a low level of friends, 
low like rates, and little group participation tended to be 
positive in stress management and health responsibility, 
although the interpersonal support was negative. Posts, 
groups and comment rate of young and single people 
were low, but their like rate was very high. On the other 
hand, married people had very high levels of posts and 
groups, whereas their like rate was low. While the self-
actualization and interpersonal support of people with 
lower education levels were inclined to be negative, the 
number of friends was also low. However, as it is seen 
from the third coordinate, this group had a high number 
of posts. It was noteworthy that the people with the less 
than high school level had a higher number of friends, 
and their self-actualization and interpersonal support 
were more positive. At coordinates 2 and 3, the group 
of mostly middle-aged men with a high rate of group 
participation and high comment rate was found to be 
likely to be negative about exercise, nutrition and even 

health responsibility. On the first and fourth coordinates, 
the opposite of the previous ones, the group consisted 
mostly of single women with low group participation 
and low comment rate who tended to be positive in stress 
management, nutrition and exercise.

Discussion 
This study is one of the first to emerge regarding the 
relationships between Facebook usage and a health 
promotion lifestyle, including health responsibility, 
nutrition, exercise, self-actualization, interpersonal 
support, and stress management. A strong aspect of the 
study is the use of the OVERALS analysis, which makes 
it possible to formally assess the relationship between 
people’s demographic characteristics, healthy lifestyle 
behaviours and social media use.

A monthly observation based on users’ sharing posts 
and receiving likes or comments on their posts shows that 
those who are positive in self-actualization, nutrition and 
exercise have a high level of like rate, while their number 
of posts is low. On the contrary, it is noted that those who 

Table 3. Component loadings, eigenvalues among the demographic, 
Facebook usage indicators and health promoting lifestyle

Set Variable
Dimension

1 2

1

Gendera,b -0.186** 0.070  

Educationb,c -0.013 0.694**

Marital statusa,b -0.524** -0.032

Age groupb,c -0.758** -0.166**

2

Health responsibilitya,b 0.377** -0.225**

Exercisea,b 0.064 0.041

Nutritiona,b 0.219** 0.068

Self actualizationa,b 0.021 0.214**

Interpersonal supporta,b -0.150** 0.167**

Stress managementa,b 0.191** -0.273**

3

Friendsa,b -0.285** 0.497**

Postsa,b -0.491** -0.338**

 Pagesa,b 0.032 -0.141**

Groupsa,b -0.435** -0.006

Like ratea,b 0.238** 0.320**

Comment ratea,b 0.244 -0.100*

 Sets 1 2 Total

Loss

Set 1 0.397 0.445 0.842

Set 2 0.786 0.699 1.485

Set 3 0.358 0.440 0.798

Mean 0.513 0.528 1.042

Eigenvalue 0.487 0.472

Fit   0.958

* 0.05, ** 0.01 level of significance of the point-biserial correlations.
a Optimal scaling level: single nominal. 
b Projections of the single quantified variables in the object space.
c Optimal scaling level: ordinal.

Figure 1. Component loadings of OVERALS analysis.

Figure 2. Centroids plot for the OVERALS analysis of the relationship between 
basic demographics, healthy lifestyle factors and social media tools.
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health provider should make suggestions for increasing 
physical activity. Also, educational programs encouraging 
healthy eating should be developed. 
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