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Abstract

Background: Sedentary lifestyle represents a growing health problem and considering that there is already a range of
unhealthy habits that are marked as health risk factors and the increasing prevalence of sedentary lifestyle worldwide,
we aimed to investigate association of sedentary way of living in suburb, working class local community with socioec-
onomic determinants such as educational level, occupation and income status.

Methods: In this community-based cross-sectional study, 1126 independently functioning adults were enrolled into
the study. The study protocol included a complete clinical and biochemical investigation revealing age, gender, lipid
status, height, weight and blood pressure. Trained interviewers (nurses) collected information from patients about cur-
rent state of chronic diseases (diabetes mellitus, arterial hypertension) smoking, medication and other socioeconomic
data. Descriptive analysis, Chi-square and logistic regression were performed as statistical calculations.

Results: Patients with elementary school were seven times more likely to be classified in category with sedentary life-
style compared to patients with college or faculty degree. Being retired and reporting low income were significantly
associated with higher odds of sedentary behavior when compared with students and patients with high-income status,
respectively.

Conclusions: The significance of this study lies in the fact that our results may help to easier identification of patients
who may have a tendency towards a sedentary lifestyle.

Keywords: Physical activity, Health tisk behaviors, Primary care, Exercise

Introduction

In recent years, sedentary living and physical activ-
ity have become an important topic of research.
Sedentary lifestyle presents a significant risk factor
for human health (1-3). On the other hand, it was
proven that habitual physical activity or exercise
causes not only a reduction of the incidence of
obesity, cardiovascular diseases and diabetes, but
also improves daily functioning of elderly people
(4-6). Moreover, even moderate-intensity activity,
such as half an hour of walking, can reduce post-
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prandial glucose and insulin levels in overweight
and obese patients (7).

Researches of sedentary lifestyle are well docume-
nted and available in developed countries but
data for developing countries are scarce (8-10).
According to data for 2006, more than two-thirds
of our country's adult population is physically
inactive (11). Although national data are valuable
for public health interventions, it does not provide
enough information about the social and

Available at:  http://ijph.tums.ac.ir



mailto:jmartinovic74@gmail.com

Konevic et al.: Association of Socioeconomic Factors and Sedentary Lifestyle ...

economic specificities of particular communities
and their combined effect on sedentary lifestyle
over time. Educational level, occupation and
income status are important components in the
socioeconomic sense. Recognizing relationships of
a full range of sedentary lifestyle in members of the
predominantly working class community is neces-
sary to develop efficient preventive zutervention
procedures in order to reduce sedentary behavior
and health risk it represents.

Public health systems in developing countries are
often limited in terms of personnel and funding.
Reducing the number of patients who have health
problems related to lack of regular physical activ-
ity and reduction of total time they spent in lei-
sure-time sedentary activities (such as TV viewing,
computer use, reading, sitting or sleeping) could
considerably reduce the utilization of public health
resources.

Therefore, we hypothesized that sedentary
lifestyle in suburb, working class local community
were associated with socioeconomic determinants.
We aimed to narrow focus and to characterize
populations most appropriate to target where we
expect sedentary behavior.

Materials and Methods

Subjects

A total of 1126 consecutive attenders at a general
practice were enrolled into this cross-sectional
study. They were independently functioning adults
who regularly attended annual medical check-ups
at Rakovica Health Center in Belgrade. Data col-
lection lasted one year, from January 2013 to De-
cember, 2013. There are four branches of Com-
munity Health Center in the municipality of Ra-
kovica in which medical examinations, interviews
and measurements were performed. All data were
entered in the integrated health information sys-
tem. We restricted our analysis to adult patients
aged 18 yr or older and excluded patients who
were hospitalized in last twelve months. Patients
whose general condition did not allow any kind of
physical activity and patients who were taking
chemotherapy were also excluded from the study.
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The study protocol included a complete clinical
and biochemical investigation revealing age, gen-
der, lipid status, height, weight and blood pressure.
The questionnaires were used for collection of the
following data: income status, educational level,
occupation and level of physical activity. The
questionnaires were based on the standard ques-
tionnaires, which were used in similar types of
surveys but adapted for this study (12, 13). Inter-
viewers collected information from patients about
current state of chronic diseases (diabetes mellitus,
arterial hypertension) smoking, medication and
other socioeconomic data. Each interview was
conducted by two interviewers who were health
care professionals. Smoking habits and diabetes
were reported and dichotomized before the varia-
bles were entered into the analysis (Smoker vs.
Non-smoker, Diabetic vs. Non-Diabetic respec-
tively). Educational attainment was categorized
into three groups: elementary school, high school
and college or faculty. Patients were asked to de-
scribe their physical activities.

Patients who stated that they have excessive
amount of daily sitting, watching television, com-
puter use or reading were categorized as Group 1
- patients with sedentary lifestyle. Patients who
reported to have some kind of exercise during the
day such as light walking, stretching or non-exer-
cise physical activities such as standing, washing
dishes, doing laundry or cooking, were designated
as Group 2- low light-intensity physical activity.
Moderate-to-vigorous physical activity includes
exercise such as brisk walking, biking on level
ground and sports involving catch and throw
(such as volleyball) and activities such as stair
climbing, mopping the floor, car washing or gar-
dening. All patients who have been involved in
such activities were categorized as Group 3.
Patients in group 4 practiced exercise regularly
(14).

The variables reflecting individual socioeconomic
status were income status, occupation and
education level of the respondent.To determine
income status, respondents were asked to report
real income they had during the past year:
Responses were coded as: low income: 320 USD
or lower, average income: 320 — 590 USD and
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high income: higher than 590 USD (Statistical
Office of the Republic of Serbia, 2013).
Educational attainment was categorised into three
groups: elementary school, high school and
college or faculty. Information about the
occupation are obtained by asking respondents:
,,What is your occupation®? The answer included:
workers, entrepreneurs, retirees, unemployed,
students or other. Because of the small sample
size, participants whose answer was ,,other” (n =
4) were included in the category of workers; this
did not cause any significant changes in the
statistical analysis. At the point of study entry all
patients underwent height and weight measure-
ment for determination of body-mass index [BMI
measured as weight (kg)/squared height (m2)] and
waist and hip measurements for waist-to-hip ratio
(WHR). Anthropometric characteristics were col-
lected with patients wearing only underwear. Pa-
tients’ height was measured by using anthro-
pometer (Sieber Hegner, Switzerland), with an
accuracy of 0.1 cm. Body mass was recorded using
F 150 SO2-A balance (Sartorius, Germany), with
an accuracy of 0.1kg. Waist circuimference was
measured to the nearest centimetre at the level of
the umbilicus and hip circumference was meas-
ured to the nearest centimeter at the level of the
iliac crest. All anthropometric measurements were
performed by a single health care professional.
The whole study was planned according to the
ethical standards detailed in the Declaration of
Helsinki (as revised in 1983) and according to lo-
cal institutional guidelines. All patients enrolled
into the study gave written informed consent to
participate in the study. This study was approved
by the Ethical Committee of the Community
Health Center Rakovica in Belgrade.

Laboratory investigations

Blood sampling took place under standard condi-
tions between 7 and 8am after a 12-h overnight
fast. Venous blood was collected into evacuated
tubes (Vacutainer, Becton Dickinson, CITY,
USA) from the antecubital vein with minimal sta-
sis. Quality control was provided by using quality
control samples. Total cholesterol, high-density
lipoprotein  (HDL-C), low-density lipoprotein
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(LDL-C) and triglycerides were assayed by stand-
ard laboratory procedures using an ILAB 600 ana-
lyzer (Instrumentation Laboratory, Milan, Italy).
The concentration of LDL-C was calculated using
the Friedewald formula.

Statistical analysis

Gaussian distribution was tested using the Kol-
mogorov—Smirnov test. All data were non-
parametrically distributed and the Kruskal-Wallis
H test was employed to compare differences in
medians between patients in four experimental
groups of patients. Mann-Whitney U test was
used in two-group comparisons. Analysis of cate-
gorical variables was performed using the Chi-
square test. We used multivariate logistic regres-
sion analyses to calculate the odd ratios (OR) and
95% confident intervals (95% CI) of having sed-
entary lifestyle for education, ocupation and
income status as covariates. Physical activity was
therefore dichotomised into two groups (patients
who were engaged in sedentary lifestyle (Group 1)
and patients who were engaged in any type of
physical activity (Groups 2, 3 and 4)) before en-
tered into the regression analysis. Sample size was
calculated using the G-Power 3.1.0 software. A
power calculation showed that a sample of 297
participants was necessary to detect effect size w
= 0.3 with 99 percent power and with alpha of
0.05. To ensure representative sample for our
study, stratification with equal allocation was ap-
plied and number of patients was selected geo-
graphically to correspond with the population data
for four community areas (in each area there is a
health center branch). To ensure that sufficient
participants were recruited from all socio-
economic groups, the number of patients included
in the study was significantly higher than the min-
imum required. All statistical analysis were carried
out using SPSS 16.0 for Windows (SPSS Inc., Chi-
cago, IL, USA), and results were considered statis-
tically significant where two-tailed P value was
<0.05.

Results
Classification and general characteristics of the
patients are shown in Table 1.
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Table 1: Classification and general characteristics of the study groups

Parameters Group 1 Group 2 Group 3 Group 4
n=595 n=409 n=62 n=60
Age, years 53 (43 - 70) 2bc 45 (29 - 57)de 32 (26 - 48) 25 (23 - 38)
Men* 272 (45.7%) 200 (48.9%) 35 (56.5%) 45 (75.0%)
Women* 323 (54.3%) 209 (51.1%) 27 (43.5%) 15 (25.0%)

Body height, m

Body weight, kg
Body mass index
Waist, cm

Hips, cm

Systolic BP, mm Hg
Diastolic BP, mm Hg
Cholesterol, mmol/L
Triglycerides, mmol/L
HDL- C, mmol/L
LDL - C, mmol/L
Smoker*
Non-smoker*
Diabetic*
Non-Diabetic*

1.72 (1.68 - 1.81)b<
82.1 (75.2 - 95.3)abe
28.6 (25.4 - 31.6)abe
952 (84.1 - 102.1) sbe
102.3 (96.0 - 109.2) abe

140 (130 - 145) 2be

85 (80 - 90) 2bs<

5.8 (4.9 - 6.8)sbe

2.1 (1.3-3.1)abe
1.50 (1.03 - 1.78) abe
351 (243 - 4.18)abe

308 (51.8%)
287 (48.2%)
69 (11.6%)
526 (88.4%)

171 (1.62 - 1.85)de
79.2 (63.4 - 88.1)de
25.4 (22.5 - 28.1)de
87.3 (73.1 - 91.9)de
97.2 (92.0 - 102.3)d
125 (120 - 135)¢
80 (75 - 85)de
49 (43 -6.1)de
1.4 (1.0 - 1.9)de
1.59 (1.12 - 1.87)de
270 (1.89 - 3.80)de
172 (42.1%)
237 (57.9%)
25 (6.1%)
384 (93.9%)

1.81 (1.70 - 1.86)
742 (60.3 - 83.1)f
22.6 (21.7 - 26.0)
79.1 (66.3 - 91.5)
96.4 (90.2 - 98.1)
125 (120 - 135F
75 (70 - 80)
46 (4.0 - 4.9)
1.1 (0.8-1.4)
1.78 (1.63 - 1.88)
2.08 (1.79 - 2.41)
33 (53.2%)
29 (46.8%)
0 (0.0%)
62 (100.0%)

1.81 (1.89 - 1.90)
70.5 (63.2 - 84.4)
222 (20.6 - 23.9)
783 (69.3 - 87.5)

93.6 880 963

120 (110 - 125)
70 (70 - 80)
41 (40 - 4.8)
1.2 (0.9 -1.4)
1.87 (1.73 - 1.92)
1.73 (1.4 - 2.43)
0 (0.0%)
60 (100.0%)
0 (0.0%)
60 (100.0%)

Continuous variables are shown as median (25th—75th percentiles), categorical variables are shown as absolute and
relative frequencies. *P<0.01 Group 1 vs. Group 2; "P<0.01 Group 1 vs. Group 3; <P<0.01 Group 1 vs. Group 4;
4P<0.01 Group 2 vs. Group 3;<P<0.01 Group 2 vs. Group 4;P<0.01 Group 3 vs. Group 4; *Significant differences

according to Chi-square test (Men vs. Women, Smokers vs. Non smokers, Diabetic vs. Non-Diabetic)

To determine whether there was a statistically sig-
nificant difference between the four groups of
patients we used Kruskal-Wallis H test. This test
indicated significant differences between four ex-
perimental groups (P<0.001). To investigate pat-
ticular differences between groups we employed
Mann-Whitney U test. Patients with sedentary lifestyle
were significantly older than members of other
three groups, especially when compared to Group
3 and Group 4. Patients in Group 1 had a signifi-
cantly higher body weight, body mass index, waist,
hips, systolic and diastolic blood pressure, choles-
terol, triglycerides and LDL — cholesterol levels
compared with group 2 (P<0.001). Moreover, in
Group 3 and Group 4 all aforementioned parame-
ters were significantly lower compared with pa-
rameters measured in group of patients with
sedentary lifestyle (P<0.001). The HDL- C was sig-
nificantly lower in group with sedentary lifestyle
compared to patients in other three groups
(P<0.001).

In addition, the results obtained with patients in
Group 2 were significantly different compared to
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group 3 and group 4. Patients in Group 2 had a
significantly higher body weight, body mass index,
waist, hips, diastolic blood pressure, cholesterol,
triglycerides and LDL- cholesterol levels com-
pared with group 3 and group 4 (P<0.001). The
HDL- C was significantly lower in patients who
were members of Group 2 compared with pa-
tients in group 3 and group 4 (P<0.001). Systolic
blood pressure in Group 2 was significantly higher
only when compared to patients who were mem-
bers of Group 4. In addition, patients in Group 2
were significantly older when compared to Group
3 and Group 4.

When we compared data obtained in Group 3 and
Group 4, there were no significant differences be-
tween these two groups, with the exception of
body weight, systolic blood pressure and total
cholesterol levels, which were all higher in Group
3 (P<0.001). There was a significant difference
between gender distribution in the four groups of
patients with different habits in exercise or physi-
cal activity (Chi-square=20.180; P<0.001). Addi-
tionally, significant differences were found be-
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tween distribution of smokers and non-smokers
(Chi-square=62.945; P<0.001) and diabetic and
non-diabetic (Chi-square=21.931; P<0.001) in the
four experimental groups.

In order to define causes of the high number of
patients with sedentary lifestyle, we further
investigated factors such as education, occupation
and income status. Educated patients had
sedentary lifestyle than patients of college or
faculty level of education (Che-Square=57.965;
P<0.001). Sedentary lifestyle was most prevalent
in retirees and workers in contrast to the

unemployed, students and entrepreneurs when
compared according to occupation (Che-
Square=126.387; P<0.001). Patients who have
high or average incomes were more physically
active when compared to patients who had low
income (Che-Square=103.165; P<0.001).

We used multiple binary logistic regressions to
determine whether the socioeconomic indicators
(educational level, occupation and income status)
had potential to predict risk of sedentary behavior
(Table 2).

Table 2: Logistic regression analysis for the association of sedentary lifestyle and socioeconomic status of patients

Parameters OR 95% CI P
Education
Elementary school 7.00 4.12-11.90 <0.001
High school 2.16 1.56 - 2.99 <0.001
College or faculty 1.00 Ref. <0.001
Income status
Low 5.53 3.52 - 8.69 <0.001
Average 1.82 1.114 - 2.961 0.017
High 1.000 Ref. <0.001
Occupation
Workers 25.22 7.86 - 80.90 <0.001
Entrepreneurs 17.42 491 - 61.88 <0.001
Retirees 71.38 21.64 - 235.38 <0.001
Unemployed 13.80 3.91 - 48.74 <0.001
Students 1.000 Ref. <0.001

OR, odds ratio; Ref, reference category; ORs were calculated with multivariate logistic regression analysis. All varia-

bles presented in the table were included in the models

For education, the reference category was college
or faculty degree, for occupation students and for
income status patients with high-income status
(categories with the lowest number of sedentary
patients). Patients with elementary school level of
education were seven times more likely to be clas-
sified in the category with sedentary lifestyle
(OR=7.00; 95%CI=4.12-11.90; P<0.001) com-
pared to patients with college or faculty degree.
Being retired (OR=71.39; 95%CI=21.64-235.38;
P<0.001) and reporting low income (OR=5.53;
95%CI=3.52-8.69; P<0.001) were significantly
associated with higher odds of sedentary behavior
when compared with students and patients with
high-income status, respectively. Considering mul-
ti-morbidity that occurs later in life, eldetly were
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the most common patients in general practice on
the primary care level. Patients in Group 2 were
significantly older when compared to Group 3
and group 4 (P<0.01). When the group 3 and 4
were compared, statistically significant differences
were not found. Furthermore, the distribution of
men and women differed significantly between the
four experimental groups (P<0.01). Moreover,
patients with high school degree were 2.16 times
more likely to be classified in the category with
sedentary lifestyle (OR=2.16; 95%CI=1.56 - 2.99;
P<0.001) when compared to patients with college
or faculty degree. Higher odds of sedentary be-
havior also were found in workers (OR=25.22;
95%CI=7.86-80.90;  P<0.001), entrepreneurs
(OR=17.42; 95%CI=4.91-61.88; P<0.001) and
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unemployed  (OR=13.80; 95%CI=3.91-48.74;
P<0.001) when compared with students.

Discussion

Sedentary lifestyle is a term used to describe ac-
tivities commonly associated with sitting, sleeping,
lying down and the other actions that are per-
formed in these states of low energy consumption.
Recent studies have revealed a clear role of seden-
tarism in development and progression of chronic
diseases and disabling conditions (15, 16). Taking
into consideration that understanding the health
risks of sedentary lifestyle is important for general
population health, our challenge was to investigate
the impact of social determinants to this kind of
behavior.

Old age has been commonly recognized as a time
of inevitable increase in chronic diseases and con-
ditions. In addition, sedentary lifestyles are more
prevalent in elderly. Over the past 32 years, the
older adult population has significantly increased
in the Republic of Serbia. In 1981, only 10.8% of
the population was aged 65 or older and by 2013,
the percent had increased to 17.8% (Statistical Of-
fice of the Republic of Serbia, 2013). Sedentary
lifestyle has been considered a factor that severely
impacts human health and our findings were
consistent with studies that have addressed this
issue (17,18). Therefore, when we compared the
four experimental groups, the differences were as
we had expected. Patients with sedentary lifestyle
were significantly older than members of the other
three groups were. When compared to Group 2,
patients in Group 1 had a significantly higher
body weight, body mass index, waist, hips, systolic
and diastolic blood pressure, cholesterol, triglycer-
ides and LDL — cholesterol levels. And if the pa-
tients in Group 2 were engaged in low light-
intensity physical activity (such as light walking), it
was enough to affect the anthropomorphological
and biochemical parameters, which were better in
Group 2 when compared to sedentary patients.
The lipid status, anthropomorphological charac-
teristics and blood pressure of the patients who
were engaged immoderate or vigorous physical
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activity were within the physiological range and
significantly better than in Group 1 and Group 2.
However, devastating result of our investigation
refers to the fact that almost half of the study par-
ticipants were engaged in sedentary lifestyle. Our
findings further extend the understanding of the
impact of socioeconomic indicators on a signifi-
cant incidence of sedentary behavior in this sub-
urb working class area.

Knowing the current prevalence of a sedentary
lifestyle in adult population and the main
characteristics of sedentary patients in certain
areas is necessary for strategic promotion of
physical activity (19). Considering that the high
incidence of sedentary lifestyle and severity of the
consequences that such behavior may have, our
particular concern was the association of educa-
tional level and sedentarism. Our results showed
that higher educational level (College or faculty
degree) was significantly associated with a lower
incidence of sedentary lifestyle. Even 78.5% of
the patients who have elementary school were
engaged in sedentary lifestyle, while in patients
with secondary education, the percentage was
53.4%. Conversely, well educated patients tended
to be less sedentary when compared to patients
with elementary or high school. Therefore, our
study confirms the well-known relationship
between a sedentary lifestyle and lack of education,
as Crespo et al. demonstrated (20).

Transitioning to retirement leads to significant
changes on older person’s life (21, 22). As older
people no longer need to spend time at work, they
tend to reduce their involvement in physical activ-
ities compared to younger individuals. In contrast,
students have proven to be extremely physically
active. In other groups, 52.3% of workers, 43.1%
of entrepreneurs and 37.5% of unemployed sub-
jects were engaged in a sedentary lifestyle. Based
on the obtained results it could be concluded that
the occupational sedentarism may be one of the
most important factors that influence the physical
activity of people.

Finally, the objective of our research was related
to the impact of income level on sedentary behav-
ior. Kozo et al. concluded that people with higher
income spend more time using the computer (In-
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ternet) and reading (23). However, the percentage
of people with low income who engaged in lei-
sure-time physical activity were significantly lower
when compared to total adult population and our
results were in accordance with this study (24).
The percentage of patients with high or average
incomes who were less engaged in sedentary
lifestyle, were lower when compared to patients
who had low income. The differences in study
results indicate that there is a need for a specific
strategy in reducing sedentary lifestyle and that it
should be adapted to the characteristics of the
local population.

While we think that the findings obtained in this
study can be useful for better understanding of
the causes of sedentary lifestyle, some limitations
of this study need to be considered. First is con-
cerning the fact that analysis assumed that all the
experimental groups used the public services
equally. A limited number of patients use private
health sector so we were not able to analyze en-
gagement in sedentary lifestyle among these peo-
ple. Besides, we can only assume that people who
use private health sector have higher incomes and
educational level, but we have no evidence for
such a claim. Second, the income status, educa-
tional level, occupation and level of physical activ-
ity were self-reported and might be measured with
errofrs.

Community based prediction of risk of sedentary
behavior could be benefited twofold: first, in-
crease of the total time spent in some kind of
physical activity and health improvement, and
second, decrease of health care resoutrces con-
sumption. In order to identify a segment of the
population, which is more likely to be engaged in
sedentary lifestyle, we have tried to determine
whether the socioeconomic indicators had poten-
tial to predict risk of sedentary behavior. Our re-
search has shown that special attention should be
paid to individuals who are retired, with low in-
come and less educated because they have higher
odds of spending less time in leisure-time physical
activity. In old age, retired individuals with differ-
ent educational and financial status may exert ad-
vice provided by health professionals differently.
Therefore, it is very important that groups with
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higher odds for sedentary behavior get detailed
advice and information about sedentarism as a
significant health risk factor.

Conclusion

Each community has its own specificities in terms
of social and economic backgrounds. In conclu-
sion, our results are important for public health,
especially if they are elderly. Although our results
identify older, retired people who are less edu-
cated and have lower incomes, as a risk group for
sedentary lifestyle, further research on the local,
community level should provide an answer which
model of counseling and control provided by
health professionals could be best in reducing sed-
entary lifestyle.
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