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Abstract: The main purpose of the present study was to determine the associations between socioeconomic
status (SES) and lifestyle factors. In this cross-sectional study, participants were 3,072 adolescents from two
European countries of Lithuania and Serbia. The dependent variable was SES, while independent variables were
gender, adherence to a Mediterranean diet, body-mass index, self-rated health, psychological distress, moderate-
to-vigorous physical activity and sedentary behaviour. The associations between dependent and independent
variables were analysed by using logistic regression analysis. In univariate model, middle/high SES was
associated with higher adherence to a Mediterranean diet (pwena = 0.003), good self-rated health (OR 1.51; 95 %
CI 1.12 to 2.05) and meeting recommendations of moderate-to-vigorous physical activity (OR 2.09; 95 % CI
1.45 to 3.00), yet inversely associated with psychological distress (OR 0.81; 95 % CI 0.66 to 0.99) and sedentary
behaviour (OR 0.80; 95 % CI 0.68 to 0.94). No associations were found between SES and body-mass index and
gender. In multivariate model, the same associations occurred between middle/high SES and lifestyle factors. In
conclusion, special strategies and policies, based on more affordable nutrition and participation in moderate-to-

vigorous physical activity, should be implemented within the system.
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Introduction

Socioeconomic status (SES) has been consistently associated with several lifestyle factors,
especially in adult population [1 - 3]. For instance, a few studies have reported, that adults with higher
monthly income were more likely to be overweight/obese [1, 4]. Moreover, one recent study showed
that relatively high educational attainment was associated with lower risk of mortality and
cardiovascular diseases [2]. Also, low income was associated with mental disorders in general
population [5].

In adolescents, previous studies have shown that SES was associated with diet quality, i.e.
consuming high-energy but low-nutrient dense products [6 - 8]. Specifically, one study showed that
adolescents, who came from low-income families, but from developed countries, were more likely to
become obese, due to their low-nutrient diet and lower levels of physical activity [9]. Moreover,
dietary habits that children and youth established in childhood were often associated with the same
habits they maintain in adulthood [10]. In relation with nutrition, findings showed that SES had strong
impact on physical activity in adolescents [11, 12]. One study reported, that maternal education level
positively influenced on self-reported physical activity in adolescents [13]. Moreover, another study
showed that income status and maternal education were both positively associated with higher levels
of physical activity assessed with accelerometer [14]. Self-rated health represents one of the most
commonly used health indicator, composed of social, psychological and biological determinants [15].
One of these determinants is SES, which has been described as a risk factor for poor self-rated health
in adolescents [16 - 18]. Another determinant, which has been investigated in adolescents, is
psychological distress. One recent systematic review showed inverse association between SES and
psychological distress in both children and adolescents [19]. Moreover, the same study showed that
low family income and poor parental education were strong predictors for mental health problems
[19]. Along with the abovementioned lifestyle factors, sedentary behaviour, along with the childhood
adiposity, has often been associated with poor SES, especially in children and adolescents [20 - 22].

To authors knowledge and after an extensive literature research, there has been lacking of
studies investigating separate and simultaneous associations between potential lifestyle factors with
SES, especially in European adolescents from developing countries. Thus, the main purpose of the
present study was to investigate the associations between SES and lifestyle behaviours in adolescents.
We hypothesised, that SES would be positively associated with self-rated health, moderate-to-
vigorous physical activity and adherence to a Mediterranean diet, yet inversely associated with body-
mass index, psychological distress and sedentary behaviour and with no significant associations with

gender.
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Materials and Methods

Participants and testing protocol
In this cross-sectional study, participants were 3,200 adolescents from two European

countries: Lithuania and Serbia. A random sampling approach was used to select high school. From
total, 15 schools from Lithuania and 10 schools from Serbia were selected. Of these, 3,072 students
(61.7 % of female students; mean age 17.06 + 1.34 years; mean height 174.53 = 9.60 cm; mean weight
65.60 + 13.08 kg; mean BMI 21.38 + 3.14 kg/m?) responded to the study (96.0 %), which is similar
to some other studies [23]. Before the study began, all participants and their parents/guardians had
given informed consent to participate in the study. The Ethics Committee of the Faculty of
Kinesiology approved all the procedures performed in this study.

Data were collected between January and March in the 2015/2016 school year performed by
3-trained doctors. They also took care, that the procedure was the same for all participants.
Participants completed the questionnaires during class hours in presence of researchers. At the
beginning of the class, researches explained the main purpose of the study and study protocol. After
the explanation, students completed the questionnaires and put them inside the box. The researchers
were always available to explain or clarify the questions. The whole procedure took about 30 minutes
and was anonymous.

Dependent variable

To assess self-perceived SES, we used data from both parents' occupation at the time the study
was conducted. SES was categorized into three categories: (1) high SES (occupations like managers
or professionals), (2) middle SES (white collar) and (3) low SES (blue collar). We binarised the
outcome, where middle and high SES collapsed in ,,middle/high“ SES (responses from the
questionnaire in the range 2 - 4) and ,,Jow* SES (responses from the questionnaire in the range 5 - 6)
[24].

Lifestyle factors

To assess adherence to a Mediterranean diet, KIDMED questionnaire was used. It is
comprised of 16 questions; 12 of them denote high adherence to a Mediterranean diet, while 4 of
them denote low adherence to a Mediterranean diet. Those 12 questions are scored with +1 and those
4 with -1. The responses are summed up, where higher result denote higher adherence to a MD. Score
<3 represents low adherence, 4 - 7 average adherence and > 8 good adherences to a Mediterranean
diet [25].

We used International Physical Activity Questionnaire-short form (IPAQ-short) to assess
different levels of physical activity in the last 7 days. The results are expressed as metabolic

equivalents in MET-min/week [26]. For the purpose of this study, we binarised the outcome, where
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participants who participated in <60 min/day or 420 min/week were categorized as insufficiently
active, while those >60 min/day or >420 min/week sufficiently active [27]. Previous studies have
shown that [IPAQ have adequate reliability and validity [26].

To determine general health, one-item question was used: ,,In general, how would you
perceive your health? “. Responses were arranged across the five-item Likert scale: (1) very poor, (2)
poor, (3) fair, (4) good and (5) excellent [28]. We binarised the outcome, where responses ,,very poor
and ,,poor* collapsed into category ,,poor health®, while responses ,,fair*, ,,good* and ,,excellent* into
,»good health®. Previous studies have shown that self-rated health served as a good and reliable
predictor of mortality in adolescents [29, 30].

We considered psychological distress, as another factor, which might be associated with SES.
To assess psychological distress, we used a six-item Kessler scale: ,,How often did you feel nervous
during the past month?*, ,,How often did you feel hopeless during the last month?*, ,,How often did
you feel restless or fidgety during the last month?*, ,,How often did you feel so depressed that nothing
could cheer you up during the last month?*, ,,How often did you feel that everything was and effort
during the last month?* and ,,How often did you feel worthless during the last month?*. Each question
is scored in the range 0 - 4 (none of the time-all of the time). Scores from all six questions were
summed up (result in the range 0 - 24). Lower result indicates lower level of psychological distress,
while higher result indicates higher level of psychological distress. We binarised the results, where
scores between 0 - 12 represented participants without psychological distress and scores >13
represented participants with psychological distress [31].

As additional potential factor, we used body-mass index from self-reported height and weight
of the participants. We binarised the outcome, where participants <25 kg/m* were categorized as
normal, while those >25 kg/m? were categorized as overweight/obese.

Sedentary behaviour was assessed by single-item question: ,,In the last 7 days, how much time
did you spend sitting on a week day? “. The responses were expressed as minutes per day. Responses
were binarised as <120 min/day or >120 min/day [32].

Data analysis

For categorical variables, we used frequencies and percentages. Differences between ,,low*
vs. ,,middle/high* SES participants in categorical variables were analyzed by using Chi-square test.
Next, the associations between middle/high SES and lifestyle factors were analyzed by using logistic
regression analysis with odds ratios (ORs) and 95 % confidence interval (95 % CI). In the univariate
model, we calculated the associations between middle/high SES and each lifestyle factor entered
separately into the model (7 models). In the second analysis, we calculated the associations between
middle/high SES and lifestyle factors entered simultaneously into the model (1 model). We also

calculated B coefficients with 95 % CI by using bootstrapping set on 1,000 samples. All the statistical
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procedures made in this study were analyzed by using SPSS ver. 22 (Statistical Package for Social

Sciences, Chicago, I1: USA). Statistical significance was set up at p < 0.05 and were two-sided tests.

Results

Basic descriptive statistics of the study participants are presented in Table 1. Higher adherence
to a Mediterranean diet was shown in participants who reported ,,middle/high* SES. Also, higher
percentage of participants in ,,middle/high“SES reported better general health (p = 0.009).
Interestingly, more participants in ,,middle/high® SES reported having high psychological distress,
but this was not statistically significant. Moreover, higher percentage of participants in higher SES
group met the recommendations for doing moderate-to-vigorous physical activity, according to the
World Health Organization recommendations [27] and lower percentage (69.4 % vs. 74.0 %) of them

reported sedentary behaviour.

Table 1
Characteristics of the study participants
. Total Low SES | Middle/high SES
Study variables (N=3,072) | (N=1,176) (N = 1,§9 6) p value*
N (%) N (%) N (%)
Gender
Male students 1,449 (47.2) | 543 (46.2) 906 (47.8)
Female students 1,623 (52.8) | 633 (53.8) 990 (52.2) 0.393
KIDMED score
Low adherence (<3) 1,205 (39.2) | 505 (42.9) 700 (36.9)
Average adherence (4 - 7) 1,461 (47.6) | 532 (45.2) 929 (49.0)
Good adherence (> 8) 406 (13.2) 139 (11.8) 267 (14.1) 0.003
Body-mass index
Normal (< 25 kg/m?) 2,729 (88.8) | 1,038 (88.3) 1,691 (89.2)
Overweight/obesity (> 25 kg/m?) | 343 (11.2) 138 (11.7) 205 (10.8) 0.444
Self-rated health
Poor 180 (5.9) 86 (7.3) 94 (5.0)
Good 2,892 (94.1) | 1,090 (92.7) 1,802 (95.5) 0.009
Psychological distress
Low 2,600 (84.6) | 1,014 (86.2) 1,586 (83.6)
High 472 (15.4) 162 (13.8) 310 (16.4) 0.057
Moderate-to-vigorous
physical activity
< 60 min/day (<420 min/week) | 2,902 (94.5) | 1,136 (96.6) 1,766 (93.1)
> 60 min/day (> 420 min/week) 170 (5.5) 40 (3.4) 130 (6.9) <0.001
Sedentary behaviour
<120 min/day 886 (28.8) 306 (26.0) 580 (30.6)
> 120 min/day 2,186 (71.2) | 870(74.0) 1,316 (69.4) 0.007

*Chi-square test

The associations between middle/high SES and lifestyle factors are presented in Table 2. In
the univariate model, middle/high SES was associated with higher adherence to a Medierranean diet

(ptrena=0.003), good self-rated health (OR 1.51; 95 % CI 1.12 to 2.05) and participating in >60 min/day
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of moderate-to-vigorous physical activity (OR 2.09; 95 % CI 1.45 to 3.00). Moreover, middle/high
SES was inversely associated with psychological distress (OR 0.81; 95 % CI 0.66 to 0.99) and
sedentary behaviour (OR 0.80; 95 % CI 0.68 to 0.94). When all the lifestyle factors were entered
simultaneously into the model, middle/high SES remained associated with higher adherence to a
Mediterranean diet (pwend = 0.008), good self-rated health (OR 1.62; 95 % CI 1.19 to 2.20) and
participating in >60 min/day of moderate-to-vigorous physical activity (OR 2.07; 95 % CI 1.44 to
2.98), yet inversely associated with psychological distress (OR 0.77; 95 % CI 0.62 to 0.95) and
sedentary behaviour (OR 0.80; 95 % CI 0.67 to 0.94).

Table 2

ORs for middle/high SES
Study variables Univariate results*® p value Multivariate results** p value

OR (95 % CI) OR (95 % CI)
Gender
Male students Ref. Ref.
Female students 0.94 (0.81 to 1.08) 0.385 0.95(0.82to 1.11) 0.545
KIDMED score
Low adherence (< 3) Ref. Ref.
Average adherence (4 —7) 1.26 (1.08 to 1.47) 0.004 1.24 (1.06 to 1.45) 0.008
Good adherence (> 8) 1.39 (1.10 to 1.75) 0.006 1.35(1.07 to 1.71) 0.012
p trend 0.003 0.008
Body-mass index
Normal (< 25 kg/m?) Ref. Ref.
Overweight/obesity (> 25 kg/m?) | 0.91 (0.72 to 1.15) 0.430 0.93 (0.73t0 1.17) 0.535
Self-rated health
Poor Ref. Ref.
Good 1.51 (1.12 to0 2.05) 0.007 1.62 (1.19 t0 2.20) 0.002
Psychological distress
Low Ref. Ref.
High 0.81 (0.66 to 0.99) 0.041 0.77 (0.62 to 0.95) 0.015
Moderate-to-vigorous
physical activity
< 60 min/day (< 420 min/week) Ref. Ref.
> 60 min/day (> 420 min/week) 2.09 (1.45t03.00) | <0.001 2.07 (1.44 to0 2.98) <0.001
Sedentary behaviour
< 120 min/day Ref. Ref.
> 120 min/day 0.80 (0.68 to 0.94) 0.007 0.80 (0.67 t0 0.94) 0.006

*examine the associations between SES and its factors entered separately into the model (7 models);

** examine the associations between SES and its factors entered simultaneously into the model (1 model)
p<0.05
Coefficients between middle/high SES and lifestyle habits are presented in Table 3.
Middle/high SES was positively associated with higher adherence to a Mediterranean diet, good self-
rated health (8 0.41; 95 % CI 0.12 to 0.74) and participating in > 60 min/day of moderate-to-vigorous
physical activity ( 0.74; 95 % CI 0.39 to 1.12), yet inversely associated with psychological distress
(B -0.21; 95 % CI -0.43 to -0.01) and time spent in sedentary behaviour (B -0.23; 95 % CI -0.38 to -
0.07). When all the variables were entered simultaneously into the multivariate model, middle/high

SES remained associated with higher adherence to a Mediterranean diet, good self-rated health (8
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0.48 95 % CI 0.16 to 0.81) and participating in > 60 min/day of moderate-to-vigorous physical
activity (B 0.73; 95 % CI 0.38 to 1.12), yet inversely associated with psychological distress (p -0.26;
95 % CI 0.47 to -0.05) and time spent in sedentary behaviour (§ -0.23; 95 % CI -0.40 to -0.06).

Table 3
Coefficients for middle/high SES

Study variables Univariate results* p value Multivariate results** p value
B (95 % CI) B (95 % CI)

Gender

Male students Ref. Ref.

Female students -0.06 (-0.21 t0 0.08) | 0.394 -0.05 (-0.20 to 0.10) 0.537

KIDMED score

Low adherence (< 3) Ref. Ref.

Average adherence (4 — 7) 0.23 (0.08 t0 0.39) 0.003 0.21 (0.06 to 0.38) 0.013

Good adherence (> 8) 0.33 (0.09 to 0.55) 0.005 0.30 (0.07 to 0.55) 0.010

Body-mass index

Normal (< 25 kg/m?) Ref. Ref.

Overweight/obesity (> 25 kg/m?) | -0.09 (-0.32t00.16) | 0.449 -0.07 (-0.32 t0 0.18) 0.525

Self-rated health

Poor Ref. Ref.

Good 0.41 (0.12t0 0.74) 0.010 0.48 (0.16 t0 0.81) 0.004

Psychological distress

Low Ref. Ref.

High -0.21 (-0.43t0 -0.01) | 0.042 -0.26 (-0.47 to -0.05) 0.018

Moderate-to-vigorous

physical activity

< 60 min/day (< 420 min/week) Ref. Ref.

> 60 min/day (> 420 min/week) 0.74(0.39to 1.12) | <0.001 0.73 (0.38t0 1.12) 0.002

Sedentary behaviour

< 120 min/day Ref. Ref.

> 120 min/day -0.23 (-0.38 t0 -0.07) | 0.008 -0.23 (-0.40 to -0.06) 0.009

*examine the associations between SES and its factors entered separately into the model (7 models);
** examine the associations between SES and its factors entered simultaneously into the model (1 model).

Discussion

P<0.05

The main purpose of the present study was to determine the associations between SES and
lifestyle factors in adolescents from two European countries of Lithuania and Serbia.

Results from our study showed, that middle/high SES was positively associated with higher
adherence to a Mediterranean diet, which is consistent to some other studies [33 - 35]. Studies
showed, that children from low-income families were more vulnerable to have poor diet and to
becoming obese [9]. Moreover, a poor quality diet has been associated with the affordability of good
nutritional-dense food, since one study showed, that Mediterranean-type diet (i.e. fruits, vegetables,
olive, fish) was much more expensive than ,,western* type diet [36], which is primary consisted of

high-calorie, processed foods with longer durational life [37].
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Our results also showed that adolescents who were moderate-to-vigorous physically active
>60 min/day were more likely to have middle/high SES. One previous study showed positive
associations between SES indicators (mother's education level and type of school) and physical
activity (which was defined as participating in moderate-to-vigorous physical activity >300
min/week) [13]. Another study conducted on Nigerian adolescents reported, that leisure-time physical
activity, active transportation, moderate-intensity activity and total physical activity were associated
with higher SES [38]. Moreover, one study also showed the same results, where participants who
participated in at least 60 min/day of moderate-to-vigorous physical activity, were categorized in the
highest socioeconomic class. The study stated, that from the 32 countries included in the study, only
one country showed no association between socioeconomic status and higher participation in
moderate-to-vigorous physical activity [39].

Our findings showed positive associations between SES and self-rated health. One recent
study showed, that despite the differences between countries, higher socioeconomic status (family
income, occupation status) was associated with a good general health state [40]. However, the same
study showed that self-rated health was not often associated with higher occupational position in
Southern and Eastern European countries, probably because of salaries are not high enough than in
Western or Northern countries [40]. One possible reason for such association is that, in general, the
effect of education is decreasing in Europe, pointing out that school system and being educated
represent the effect of social expenditure in both public and private education [41]. In general, a few
studies showed positive associations between SES and self-rated health in adolescents [16, 17, and
42]. According to some studies, the most important SES factors influencing self-rated health are
family conflicts [43], unkind and unhelpful school colleagues [16], physical health status [17] low
income and lacking of educational resources [44].

Results from our study showed strong inverse association between SES and psychological
distress, which is consistent to some previous studies [19, 45, and 46]. Specifically, it has been
reported, that low family SES can influence on adolescent mental health, especially through
inadequate nutrition (low-nutrient diet), family dysfunction, poor parenting and parental mental
problems [47]. Interestingly, ones study found the U-shaped association between SES and
psychological distress, i.e. adolescents from both low- and high- income families experience
psychological distress [46]. This could be explained by the fact, that high-income parents have higher
expectations for their children's educational attainment and that often lead to stress experience in
children [48]. Also, according to Reiss [19], theoretical approaches and social class classification
often cause a cycle of deprivation and mental health problems, pointing out that the adolescents are

the risk group for such conditions.
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Our findings showed the inverse association between SES and sedentary behaviour in
adolescents, which is similar to some other studies [12, 34, and 49]. Specifically, parental education
and professional level were both associated with sedentary behaviour, where regular physical activity
levels in parents were often transferred to their children. Also, results from Bibiloni et al. [34] showed,
that the access to outdoor and indoor sport facilities were strongly associated with the parental
educational and profession level, due to their higher financial status and affordance of such activities.

Our study has several limitations. First, due to the cross-sectional design, we cannot exclude
possible reverse associations, that is, middle/high SES is associated with included lifestyle factors in
our study. Second, we used subjective measures to assess dependent and independent variables.
Specifically, although assessed questionnaires in this study have previously showed good metric
properties, we cannot exclude the possibility of over- or under- estimation of certain parameters. For
example, the subjective method for assessing physical activity often leads to overestimation and great
variability with the objective measures [50]. Also, we used self-reported measure for height and
weight. Previous studies have showed, that both male and, especially female adolescents, tended to
underestimate their body-mass index [51], which might potentially lead to no association between
body-mass index and SES in our study. Moreover, the recall of sedentary behaviour could also

possibly lead to bias [52].

Conclusions

In conclusion, results from our study showed positive associations between adherence to a
Mediterranean diet, physical activity and self-rated health with SES, yet inverse associations between
psychological distress and sedentary behaviour with SES. Our findings suggest that SES plays the
important role in adolescent's lifestyle, where their parents can afford more quality diet and
participating in organized leisure-time physical activity for them. Future longitudinal studies should
be performed, in order to establish the true causalities between SES and lifestyle factors, especially
in developing countries, where there are still great socioeconomic disparities between high- and low-

income families.
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