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Abstract: Background and aim: Nowadays, a high level of sedentary behavior (SB) is an important
health issue. Many studies have focused on evaluating the physical activity (PA) level, while
evaluation of SB has received less attention. The main goal of the present study is to describe the
sedentary lifestyle of the Hungarian adult population and identify the vulnerable groups with high
amount of sitting time and the patterns of SB. Another aim of this study is to compare the two types
of questionnaires (International Physical Activity Questionnaire—IPAQ and Sedentary Behavior
Questionnaire—SBQ) related to sitting time. Methods: This study analyzed cross-sectional primary
data using self-reported questionnaires collected by a Hungarian research market company among
the adult population in Hungary. The final sample of this study consisted of 1295 participants with
a mean age of 45.9 years (SD = 15.2). Analysis of variance (ANOVA) test with post-hoc (Tukey)
analysis were used to analyze the link between sitting time and socio-demographic variables (sex,
age, BMI, settlement type, education level, marital status, work category, working hours, employment
status, sport activity) and body mass index (BMI). Results and conclusions: According to the SBQ,
on average, Hungarians sit for 469.53 min per day (7.81 h) on weekdays and 421.25 min per day
(7.01 h) on weekends, which suggested a significant difference compared to IPAQ data: 287.82 min
per day (4.79 h) on weekdays and 224.30 min per day (3.73 h) on weekends. Young people (aged
between 18 and 29) were reported to have the highest average sitting time, i.e., 545 min per day
(more than 9 h), and are showing the highest prevalence (53%) of sitting at least 480 min (8 h) per day.
Sitting workers also had a high average sitting time, i.e., 514.82 min per day, and a high prevalence
(49.3%) of sitting at least 480 min (8 h) per day. People who live in the capital city had higher sitting
time, especially on working days. Men sat longer than woman, i.e., 19 min on working days and
45 min on weekends. The most frequent sedentary activities are: working on computer (126 min) on
working days and watching TV (130 min) on weekends. Our results clearly show that the self-report
single-item measure (IPAQ) significantly underestimates sedentary time compared to the multi-item
questionnaire (SBQ). We identified vulnerable groups with high sitting times: men, young adults,
inhabitants of the capital city and sitting workers. Consequently, these groups should be continuously
surveyed, and requires specific interventions and strategies that particularly counteract the increased
sitting time.

Keywords: IPAQ; NCDs; physical inactivity; SBQ; sedentary lifestyle; sitting time

1. Introduction

Nowadays, sedentary behavior (SB) is a significant issue for health, with more and
more research studying sedentary time and SB [1-5]. High levels of SB are strongly
correlated to the risk of premature death, cancer and chronic diseases such as cardiovascular
disease [6-8], metabolic syndrome and type 2 diabetes [6,9-13], osteoporosis [14] and
mental diseases [15]. Lack of physical activity (PA) increases the risk of obesity [16], which
affects almost every system in the body [17]. Physical inactivity is a leading contributor
to global mortality [18,19]. The World Health Organization (WHO) estimates that non-
communicable diseases (NCDs) account for 74% of deaths globally and Europe is one of
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the most affected regions [20]. Independent of PA, high levels of SB are linked to negative
health outcomes [2,21]. According to Poses-Ferrer et al. [5], daily sitting time may be
an independent risk factor for various NCDs and physical activity has no effect on the
relationships between sitting time and any of the outcomes. It is important to clarify
that SB is not equivalent to physical inactivity (PI). PI is characterized as not reaching
the levels of moderate to vigorous PA, while SB-related activities (in a sitting, reclining
or lying posture) have lower metabolic expenditure than 1.5 Metabolic Equivalent Task
(MET) [22,23]. Despite the clear evidence that PA lowers the risk of all-cause mortality
as well as NCDs, only 1 in 10 Hungarian adults (18-64 years) met the World Health
Organization (WHO) guidelines in 2018. A person is considered physically active if they
achieve 150 min of moderate-intensity or 75 min of vigorous-intensity physical activity
per week (or a combination of the two). In addition, muscle-strengthening exercises
must be included at least two days per week [24]. In addition, there are adults from this
small group who meet the guidelines but are otherwise sedentary [12,25]. Due to the
technology revolution, more people are employed in low-activity occupations. A major
factor in workers’ daily sedentary time is the significant amount of sedentary time spent at
work [26]. People can spend three-quarters of the working day in SB [27], and Kazi et al. [28]
suggested that if people spend more time sitting during the working day, they will spend
more time sitting during their leisure time [29].

The first major wave of research on the effects of SB came in the early 2000s. At that
time, the main focus was on the association between time spent watching television and
various diseases [30-35]. These studies often used TV viewing time as a proxy marker
for SB. Later, sitting time was linked to nine activities—watching television, playing com-
puter/video games, sitting while listening to music, sitting and talking on the phone, doing
paperwork or office work, sitting and reading, playing a musical instrument, doing arts
and crafts and sitting and driving/riding in a car, bus or train. In conjunction with this,
the Sedentary Behavior Questionnaire (SBQ) was developed, which measures the nine
activities separately on weekdays and weekends. The strength of the SBQ compared to
other sedentary time questionnaires (e.g., the IPAQ, which also asks about sedentary time)
is that it is more detailed, and therefore, provides more accurate results, despite being based
on self-report [36,37]. Several studies have used an accelerometer or another device to
measure SB objectively [11,35,38,39]. Although objective measures have higher validity to
asses SB, they cannot provide insight into the specific behaviors or contexts that contribute
to total sedentary time [35,38]. In contrast, subjective measurements with lower validity
for measuring SB can offer rich contextual information about when and where sedentary
behavior is occurring [38]. In the early 2000s, a number of studies investigated the SB of the
European [30,40-42], Australian [31,43,44] and American [45-48] populations. In the last
3—4 years, there has been a renewed interest in this subject, as evidenced by the publication
of studies on the Turkish [49], Portuguese [50], Dutch [51], Catalan [5] and Israeli [52]
populations. These studies focused on the analysis of adult populations. In contrast in
Hungary, the “Health Behavior in School-Aged Children” (2002-2010) questionnaire survey
was administered, so it was used only among the child population [53]. However, no study,
to the best of our knowledge, has yet described the SB especially the sitting time measured
by SBQ among the adult Hungarian population. Therefore, the main goal of the present
study is to describe the sedentary lifestyle of the Hungarian adult population, in order to
confront the population with the fact that it is not enough to lead an active lifestyle, but
also to reduce sedentary time is important for maintaining health. A specific aim of this
study is to identify vulnerable groups with high sitting time and to describe which patterns
of the SB contribute to the greatest extent to the high sitting time in order to contribute
the development of specific interventions and strategies that particularly counteract the
increased sitting time.
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2. Materials and Methods
2.1. Study Subject

This was a cross-sectional study based on anonymous self-reported questionnaires,
which was distributed by a Hungarian research market company among the adult pop-
ulation in Hungary from 1st November 2017 to 31st January 2018. The study collected
information about the physical activity, sedentary behavior, mental health and the sports
habits of the Hungarian adult population applying widely used validated questionnaires.
In our previous paper, we presented the results related to the physical activity of the Hun-
garian adult population [54]; however, the present manuscript focuses on the sedentary
behavior of the Hungarians.

2.2. Instrument

The online questionnaire asked participants about their general characteristics, PA
and SB. General characteristics contained sex, age, settlement type, region, marital status,
education and occupation, working hours, household income, sports activity, height and
body weight. Body Mass Index (BMI) was calculated from the self-reported weight (kg)
and height (cm) values and the widely used BMI classification for adults was applied: Un-
derweight < 18.50; Normal range 18.50-24.99; Overweight: 25.00-29.99; Obese > 30 kg/m?
(WHO) [54]. Sedentary time were measured with the long-form International Physical
Activity Questionnaire (IPAQ) and the Sedentary Behavior Questionnaire (SBQ) [36,52].
The IPAQ is designed to assess the physical activity undertaken across different domains
and time spent sitting in the last 7 days [55]. The IPAQ scoring protocol was used to
process IPAQ data. Physical activity responses were converted to metabolic equivalent
task (MET) [55]. According to MET rates, three physical activity categories (low, moderate,
high) were defined. In the present study, these categories were used to compare the sitting
time in each group. The SBQ was adapted from Rosenberg et al. [37]. The main purpose
of the questionnaire is to estimate sedentary time for nine different activities (watching
television, playing computer/video games, sitting while listening to music, sitting and
talking on the phone, doing paperwork or office work, sitting and reading, playing a
musical instrument, doing arts and crafts and sitting and driving/riding in a car, bus or
train) for weekdays and weekend days [37]. For the summary variables of total hours/day
spent in SB (weekday and weekend) responses higher than 24 h/day were truncated to
24 h/day [37]. Based on the findings of the current scientific literature, sitting more than
480 min (8 h) a day is associated with increased risk of mortality [11,51,56]. Time spent
sitting was dichotomized into sitting less than 480 min and sitting for at least 480 min.
According to several studies [37,49,57], the overall reliability of the SBQ items and total
scores was acceptable. The main advantage of the SBQ is that using questions about spe-
cific SB helps people to recall relevant information more precisely than asking about all
SB [37]. In designing our questionnaire, we added some extra information to the items,
indicating the info-communication devices in use today. For example, the television item
has been supplemented with the following information: includes videos from any source,
e.g., DVD, blu-ray, movie channel, video library, etc., while the computer games item has
been supplemented with the following examples: video games, online games.

2.3. Data Collection

Data collection and data cleaning were carried out by a market research company
(Szinapszis Market Research & Consulting Ltd., Debrecen, Hungary) via self-reported ques-
tionnaires with a mixed data collection methodology (computer-assisted web interviewing
and computer-assisted telephone interviewing) in 2018. A total number of 1343 participants
completed the questionnaire. With regard to age, participants had to be over the age of
18. The sample was representative in four characteristics: sex, age, type of settlement and
region [54]. We considered it important to break down the data and present and focus
the results in this way, because the lifestyle elements, including the SB, are determined
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and influenced by these variables. After data cleaning process included the guidelines of
scoring protocols 1295 participants remained in the final database.

2.4. Ethical Approval

The survey was designed to protect respondent anonymity. The study protocol was
reviewed and approved by the Regional and Institutional Ethics Committee at the Clinical
Center of the University of Debrecen. Ethical approval number: DE RKEB/IKEB-4843-2017.

2.5. Statistical Analysis

The data analysis was carried out using the Statistical Package for Social Sciences
(SPSS Inc., Version 28.0, Chicago, IL, USA). Descriptive analysis of overall sitting time
was computed for all participants, and separately for sociodemographic and study-related
variables. The demographic data are presented as frequencies and percentage (%). The
sitting time are presented as means =+ standard deviation (SD). To identify subgroups with
elevated sitting time, differences between sexes, age groups, BMI index, settlement type,
marital status, education, employment status, working hours, work category, sporting
habits and physical activity category were determined and mean values of SB (minutes/day
sitting) were established. Data normality was evaluated with a Kolgomorov-Smirnov test.
A Kruskal-Wallis test and ANOVA analysis were used to analyze the link between sitting
time and a rest of variables. Depending on the results of the homogeneity of variances
assessed by using Levene statistic at equal variances ANOVA with Tukey post-hoc test was
performed; otherwise, a Welch's test with a Games-Howell post-hoc analysis was carried
out. We also calculated the effect size (partial eta squared—n?,—and epsilon-squared—
E2R), where nzp >0.01is a small, nzp > 0.06 is a medium and n2p > 0.14 is a large effect [58].
Significance level was considered at p < 0.05.

3. Results

There were 1295 participants in the study, 47.7% of whom were male, with a mean
age of 45.9 years (SD: 15.2). The majority of respondents (58.4%) were married and office
workers (55.55%), and 87.9% had completed at least a secondary education. Table 1 summa-
rizes the descriptive data as well as the results of the ANOVA or Welch’s Test. With regard
to sex differences, men have a significantly higher sitting time (p < 0.001) compared to
women with small effect size. The mean level of sitting time differs statistically significantly
(p < 0.001) for age with a large effect size. Post-hoc analysis revealed a significant difference
between the 18-29 age group and the other age groups. This age group reported the highest
average sitting time, i.e., 545 min—more than 9 h—and showed the highest prevalence
(53%) of sitting at least 8 h per day. With regard to settlement type, residents of the capital
have a statistically higher (p < 0.001) sitting time with negligible effect size. A significant
difference (p < 0.001) with a medium effect size was found in the time spent sitting between
the different types of work. Post-hoc analysis revealed that sedentary workers spend
significantly more time sitting than other workers. An interesting finding is that people in
the overweight category by BMI have a significantly (p = 0.050) lower average sitting time
compared to the other two BMI groups.
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Table 1. Characteristics of the sample and analysis of the variance for daily sitting time.

Average Daily Sitting p Value and (n?,

o cres . . o ceps . . o
N %o Time (min) SD or E2g Value) Sitting Time < 480 min N (%) Sitting Time > 480 min N (%)

S Man 618 47.7 470.25 236.39 <0.001 * 370 (59.9) 248 (40.1)
ex Woman 677 52.3 443.19 238.82 (0.003) 432 (63.8) 245 (36.2)

18-29 251 194 545.12 301.90 <0.001 * 118 (47) 133 (53)
30-39 239 18.5 457.35 235.17 (0.370) 148 (61.9) 91 (38.1)

Age group (years) 4049 267 20.6 425.53 226.96 179 (67) 88 (33)
50-59 208 16.1 445.95 208.63 138 (66.3) 70 (33.7)
60+ 330 254 419.52 191.47 218 (66.1) 112 (33.9)

Maximum primary school Secondary,

Education level high school education 757 58.5 461.32 252.49 0.395 466 (61.6) 291 (38.4)
College/University, degree 538 415 450.11 230.32 (0.007) 335 (62.3) 203 (37.7)
Capital city 224 17.3 509.08 247.60 <0.001 * 119 (53.1) 105 (46.9)
Settloment bvpe County town 327 253 460.34 228.19 (0.012) 202 (61.8) 125 (38.2)
yp City 484 374 440.17 229.61 311 (64.3) 173 (35.7)

Municipality 260 20.1 434.87 250.66 169 (65) 91 (35)
Employment status Employed 822 63.5 463.92 236.12 0.120 498 (60.6) 324 (39.4)
ploy Unemployed 473 36.5 44248 240.76 (0.002) 303 (64.2) 169 (35.8)
Sitting Work (Office) 614 474 514.82 241.28 <0.001 * 311 (50.7) 303 (49.3)
Mixed work (sitting-standing, e.g., teacher, dentist) 386 29.8 430.90 228.63 (0.064) 264 (68.4) 122 (31.6)
Work category Standing work (shop assistant, hairdresser, etc.) 102 7.9 360.22 192.76 81 (79.4) 21 (20.6)
Physical work (electrlc@ns, f‘urmture,.etc.) Heavy physical 193 14.9 370.93 216.67 145 (75.1) 48 (24.9)

work (masonry, miner, construction worker, etc.)

480 min (8 h) 737 56.9 454.95 231.61 0.735 448 (60.8) 289 (39.2)
Working hours Less than 480 min (8 h, part-time employment) 355 27.4 447.88 233.93 (0.001) 223 (62.6) 133 (37.4)
More than 480 min (8 h, frequent overtime) 190 14.7 468.97 267.39 126 (66.3) 64 (33.7)
Marital Married 756 58.4 435.63 230.54 <0.001 * 500 (66.1) 256 (33.9)
arital status Single, Divorced, Widower 539 416 484.78 245.35 (0.010) 302 (56) 238 (44)
Normal weight (18.50-24.99) 523 404 469.14 251.72 0.050 * 315 (60.2) 208 (39.8)
BMI (kg/m?) Overweight (25.00-29.99) 436 33.7 433.69 22.38 (0.006) 287 (65.8) 149 (34.2)
Obesity (>30.00) 306 23.6 469.81 232.25 176 (57.5) 130 (42.5)
Sport activit Yes 532 41.1 465.06 245.20 0.271 325 (61.1) 207 (38.9)
P Y No 762 58.9 449.80 232.72 (0.001) 476 (62.5) 286 (37.5)

SD = Standard Deviation, n?, = partial eta squared, E?g= epsilon-squared. * p < 0.05 for the difference.
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In our research, we used both the IPAQ questionnaire and the SBQ questionnaire to
ask about the time spent sitting on weekdays and weekend days. Our results show that
when asked to estimate the time spent sitting by answering only one question, respondents
significantly underestimate the time spent sitting. The average time spent sitting is 288 min
(40% of the 12 h during the day) per day during the week and 224 min (31.11% of the day)
per day on weekends according to IPAQ. According to the SBQ, this is 469 min per day
during the week (65.14% of the daytime period, up by 182 min per or 25.28% compared
to the IPAQ) and 421 min per day on the weekend (58.50% of the daytime period, up by
197 min or 27.36% compared to the IPAQ). Thus, there is a difference of more than 25%.
This shows that if we have to think about the respondent’s time spent sitting during the
day in a list format, we can obtain a more accurate result (Table 2).

Table 2. Sitting time difference between IPAQ and SBQ measurement.

IPAQ SBQ
Days Working Days Weekend Days Working Days Weekend Days
Mean (min) 287.82 224.30 469.53 421.25
N 1153 1117 1292 1287
SD 233.37 179.96 258.10 241.72

SD = Standard Deviation; Mean (min) = Average sitting time in minutes.

The means of the sitting time during working days and weekend days are compared
to the characteristics of the population in Table 3. The sex differences in sitting time were
statistically significant (p < 0.001), with men reporting more sitting time on weekend days:
445 min/day (SD: 243). Especially on working days, declared sitting time decreased with
age (p < 0.001). Additionally, the proportion of employed people was higher (481 min per
day, SD: 263) on working days than unemployed (450 min per day, SD: 248) (p = 0.045). As
far as the type of employment is concerned, office workers reported 544 min/day (SD: 261)
sitting time on working days, while manual workers sat 358 min/day (SD: 221) (p < 0.001).

Table 3. Mean sitting time (SBQ) in minutes with respect to the different categories of the sample in
weekdays and weekend days.

Working Days Weekend Days
Mean SD p Value Mean SD p Value
Total 469.53  258.09 42125 24141
Man 479.29  257.03 0.195 44495 24291 <0.001 *
Sex Woman 460.23 25894 399.71 238.77
18-29 551.04 321.79 <0.001* 52635 312.89 <0.001 *
30-39 47547  258.29 40822 235.81
Age group (years) 4049 440.26  251.26 388.69 22647
50-59 460.67  235.42 409.16 206.15
60+ 433.02  205.62 385.77 191.71
Maximum primary school Secondary, 470.63 27150 0.870  437.90 256.03 0.007 *
. high school education
Educational level College/University, degree 146829 24228 40232 223.04
Capital city 531.09  267.65 <0.001*  454.04 2572 0.172
County town 47812  245.76 415.54 240.42
Settlement type City 45021 249.44 41246 23253
Municipality 44225  272.50 416.60 243.96
Employed 480.89  262.98 0.045 * 420.18 233.97 0.834
Employment status Unemployed 449.76  248.40 42311 254.84
Sitting Work (Office) 54393  261.32 <0.001*  440.08 251.79 0.015*
Mixed work (sitting-standing, e.g.: teacher, dentist) 43645  246.04 415.07 22.22
Work category Standing work (shop assistant, hairdresser, etc.) 35822  202.78 365.24 210.90
Physmal work (electrlqans, furruture,. etc.) Heavy 35784 221.07 403.64 24371
physical work (masonry, miner, construction worker, etc.)
480 min (8 h) 471.68  254.49 0.659 411.00 235.11 0.440
Working hours Less than 480 min (8 h, part-time employment) 457.65  246.62 42346 239.12
More than 480 min (8 h, frequent overtime) 477.01  290.78 448.88 269.26

Married 451.07  250.75 0.002 * 396.00 228.29 <0.001 *
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Table 3. Cont.

Working Days Weekend Days

Mean SD p Value Mean SD p Value
. Single, Divorced, Widower 49541  266.14 456.70 255.43

Marital status Normal weight (18.50-24.99) 48125  271.30 0112 42642 259.20 0.007 *
BMI (kg/m?) Overweight (25.00-29.99) 44851  246.00 395.63 216.20
& Obesity (>30.00) 478.37  249.28 44843 240.63

Sport activity Yes 480.35  262.79 0.210 425.03 253.81 0.645

No 46196  254.67 418.61 233.02

Low 534.08  328.83 <0.001 * 48791 313.90 0.018 *
Moving categories Moderate 49432 237.83 407.53 215.50
High 448.14  248.53 414.68 23493

SD = Standard deviation; Mean = Average sitting time in minutes. * p < 0.05 for the difference.

Table 4 summarizes the difference of various SB between working and weekend days.
On weekdays, several specific SBs (listening to music, telephoning, working on computer,
sitting during transport) were associated with significantly higher sitting time (p < 0.05).
On weekends, people tend to spend more time sitting while watching TV, reading and
doing arts and crafts (p < 0.05). On working days, the average screening time (watching TV,
computer games, working on computer) was 286 min, while on the weekends, this was
244 min.

Table 4. Difference between days with respect to time spent sitting per sedentary behavior in

the sample.
Item Working Day Weekend Day
Mean . Percentile  Percentile Mean . Percentile  Percentile
(min) SD Median 25 75 (min) SD Median 25 75 p-Value
Television 100.13  80.75 60 30 120 130.28 93.6 120 60 180 <0.001 *
Computer (no work) 59.04 8252 30 0 60 59.81 87.39 15 0 60 0.629
Sit listen to music 43 73.65 15 0 60 39.48 66.92 15 0 60 0.040 *
Sit talk on telephone 2849 4498 15 15 30 22.14 32.61 15 0 30 <0.001 *
Computer (work) 126.47  130.57 60 15 240 54.23 73.65 30 0 60 <0.001 *
Reading (no computer) 4475  52.79 30 15 60 53 60.35 30 15 60 <0.001 *
Play musical instrument 7.05 32.77 0 0 0 8.39 36 0 0 0 0.081
Arts and crafts 12.1 40.12 0 0 0 144 41.45 0 0 0 0.001 *
Sitting during transport ~ 50.62  63.65 30 15 60 37.95 52.91 30 0 60 <0.001 *

SD = Standard deviation; Mean (min). = Average sitting time in minutes. * p < 0.05 for the difference.

Significant differences by sex were found for almost every sedentary activity on

working days (Table 5). Women significantly (p < 0.05) watch more TV, work more on
computers, read more and do more arts and crafts while sitting on workdays. Men spend a
significantly (p < 0.05) higher time sitting for a non-work-related computer activity, listening
to music, talking on the phone, playing a musical instrument and using public transport
during the week. These proportions remain the same on weekends, except for computer

work, on which men tend to spend more time on average on weekends.

Table 5. Difference between sexes with respect to time spent sitting per sedentary occupation.

Working Day Weekend Day
Ttem Sex N Mean SD p Value N Mean SD p Value
. Man 618 94.48 78.18 <0.001 * 618 12644  93.09 0.158
Television Woman 677  105.29 82.74 677 133.79  94.00
Computer (no work) Man 618 66.91 88.25 <0.001 * 618 7147  96.07  <0.001*
Woman 677 51.85 76.27 677 4916 7718
o , Man 618 51.37 77.34 <0.001 * 618 4962 7521 <0.001 *
Sit listen to music Woman 677 3535 69.29 677 3022 56.83
Sit talk on telephone Man 618 29.74 43.35 <0.001 * 618 2269  31.93 0.564
Woman 677 27.35 46.42 677 2164 3324
Computer (work) Man 618  118.73 125.08 0.339 618 58.17  75.30 0.066
Woman 677  133.54 135.10 677 50.63  71.98
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Table 5. Cont.

Item Working Day Weekend Day

Sex N Mean SD p Value N Mean SD p Value

Reading (no computer) Man 618 40.27 48.90 <0.001 * 618 49.42 58.07 <0.001 *
Woman 677 48.83 55.83 677 56.26 62.22

Play musical instrument Man 618 9.00 33.55 <0.001 * 618 12.28  45.03 <0.001 *
Woman 677 5.27 31.96 677 4.83 24.57

Man 618 8.12 31.36 <0.001 * 618 10.39 35.72 <0.001 *
Arts and crafts Woman 677 1574 4642 677 1805 4579

Sitting during transport Man 618 60.22 68.73 <0.001 * 618 42.77 53.58 <0.001 *
Woman 677 41.87 57.30 677 33.55 51.94

SD = Standard deviation; Mean (min). = Average sitting time in minutes. * p < 0.05 for the difference.

4. Discussions

The present results provide insights into the sedentary lifestyle of Hungarian people
through the SBQ and IPAQ questionnaires. In our study, a high level of sitting time was
reported; the average daily sitting time on working days was 469 min, while this was
421 min on weekends. In total, 38% of the population sat more than 480 min a day, and
20% of the participants sat more than 600 min a day. Our result suggests that SB is highly
prevalent in younger age groups, males, those living in the capital city and those who
need to sit for work. We found a relevant difference between the types of measurements in
connection with the sitting time. The IPAQ data are significantly lower than data from the
SBQ on weekday and weekend days. Consistent with our results, the difference between
the two methods has also been reported in a review study [59]. Our study confirmed that
more accurate results can be obtained from self-report questionnaires by asking for a list of
sedentary activities [59].

In Hungary, the activity on weekdays on which the Hungarian adult population spent
the most time sitting was working. According to Martinez-Ramos et al. [60], the same can be
observed in the USA, Australia, the UK and, according to their own research, in Catalonia
(Spain), according to national statistical sources. While in the US [46] and Australia [44,61],
the top activity for sitting is watching TV, in Hungary, this is only the case on weekend
days. In total, 60% of the US population spent 120 min/day or more sitting and watching
television [62]. Belgians spend 128 min/day [41] and the French 120-180 min/day [40]
sitting and watching TV. The Hungarian sample reaches this average only on weekend
days (130 min/day), while during working days respondents spend less time than this,
i.e.,, 100 min/day on average, sitting watching TV.

The results of our analysis in a socio-demographic context are similar to those of
Martinez-Ramos et al. [60], Bennie et al. [42] and Harrington et al. [48], showing that
younger people, sitting workers and more highly educated people have a higher sedentary
time. With age, people become more and more inactive, and people’s need for movement
decreases. However, it is important to know which physically inactive age groups are
at risk and where it is necessary to plan interventions that may increase the level of
physical activity and decrease the sitting time. Based on the results of the study, it can be
concluded that the group most at risk of sitting inactive lifestyle in terms of age is young
adults (18-29 years), due to activities that produce high sedentary time in leisure activities
(watching TV, using a phone, using a computer). Proposals aimed at this age group may be
important in public health strategies, even with modern ICT tools. Several national [63,64]
and international research papers [65] indicated that men tend to be more active in terms
of gender compared to women. Our results are in line with those of Matthew et al. [45] and
Patel et al. [47], in that men sit more during both working days and on weekend days. Our
finding in the Hungarian sample that highly educated men have more sitting time per day
is consistent with the findings of Bauman et al. [66] in 20 countries and Chau et al. [43] in
Australia. The representativeness of the sample in relation to the settlement type is also
important, since studies emphasize the role of village-city and capital settlement types
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in lifestyle, i.e., activity or inactivity. People living in small settlements, i.e., the village
population, move around much more and are more active, which is influenced by the
environment [67-73]. We found similar differences that people living in the capital had
higher sitting time, mainly on working days, compared to those living in municipality.
Therefore, sitting time spent by this group of the population should be reduced, this
requires the introduction of occupational health programs and the offer of extracurricular
activities after working hours that are not spent while sitting. This can be seen in well-
being strategies affecting the population of the capital, in events that encourage activity,
sports parks, adult playgrounds, adventure parks, excursion sites, sports infrastructure
and dog-friendly services, which can increase the activity of the capital and provide the
population with alternative competitive leisure activities.

Level of education has affected the time spent sitting in such a way that those with
higher levels of education sit more on weekdays, presumably because of intellectual
work, but the time spent sitting on weekends is higher among those with lower levels of
education. The nature of the work also affects inactivity; the seating time of those engaged
in intellectual work, and even there of workers who work more than 480 min (8 h) a day, is
high, which must be compensated for in workplace health promotion strategies.

In the studies of Golubic [74] and Pulsford [75], overweight people as determined by
BMI sit more, but in contrast, in the present study, overweight people have less sitting time
than people in the other two BMI categories. In Hungary, more than half (57.3%) of the
population has a weight problem and only 42.7% of the population belongs to the health
zone. Among the causes of overweight and obesity, lack of movement and inactive lifestyle,
SB appears dominantly. This is confirmed by our research, which showed high sitting time
during the week in the total sample. It is also shown (Table 3) that those in the obesity
category spend significantly more time sitting both during the week and on weekends
than those in the overweight category. An interesting result is that those in the normal
BMI category have a higher sitting time than those in the overweight category. A possible
reason for this result may be that overweight people will try to decrease their sitting time.

In Europe, people’s activity is measured from time to time by the Eurobarometer
Sport and physical activity survey. These surveys traditionally ask only one question about
the time spent sitting. In 2018, and 2022, 41% and 39% of Europeans, respectively, spent
330 min (5.5 h) or more sitting each day. In these two studies, 12% (2018) and 11% (2022) of
the European population spent more than 510 min (8.5 h) sitting per day. A list of activities
spent sitting would raise this already high figure even higher. It would be important to
confront society as much as possible with the issue of time spent sitting as a matter of
importance. Today’s highly sedentary lifestyles suggest that individuals spend significantly
more than 360 min (6 h) on a single SB [76]. In the present study, the average daily sedentary
time for the Hungarian population exceeds 420 min (7 h). Hungary has one of the highest
obesity rates in Europe. Although 85% of Hungarian adults reached the recommended
physical activity levels in 2009 according to the Hungarian Central Statistical Office [77]
and 35% of adults (18-64 years) had a sufficient physical activity level in 2021 according to
Eurostat [78], physical activity cannot fully compensate the negative health effect derived
from the large amount of prolonged sitting time. This is especially true among young
people and office workers.

The negative effects of the COVID-19 pandemic on SB, especially on sitting time is
alarming, as proved by several studies [52,79-91]. During this period, the sitting time
significantly increased, which was even worsened the already high amount of sitting time.
This period has delivered an extremely important message for the sedentary people: avoid
high level of SB and uninterrupted sitting.

There are a number of recommendations [92-95] that specify the amount of weekly or
daily physical activity recommended for different age groups to offset the adverse health
effects of a sedentary lifestyle through physical activity or recreational exercise. A number
of studies have reported that giving up a sedentary lifestyle or reducing the amount of
time spent in sedentary activities and increasing physical activity leads to positive health
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changes. Gregg [96] found that women who were physically active at baseline and 6 years
later had a 32% lower incidence of coronary heart disease and a 38% lower mortality from
coronary heart disease than women who were sedentary at both time points in the survey.
However, Chomistek et al. [97] has shown that prolonged sedentary time is associated with
a risk of cardiovascular disease, irrespective of leisure-time physical activity, i.e., the health
risk of sitting for more than 600 min (10 h) per day cannot be fully compensated for by
physical activity.

Limitations

One of the main limitations of our study is the self-reported data. However, the
most popular and cost-effective methods to give a general estimation of SB and sedentary
time are still self-report questionnaires. Accelerometers have been used mainly in smaller
randomized controlled trials. In large studies, self-report questionnaires are preferred
because of the high cost of the technology. Several studies have compared the validity
of the different measurement types and found that questionnaires underestimate sitting
time [50,59,98-100]. In a review by Prince et al. [59], the average mean difference was
—105.19 min/day (95% CI: —127.21, —83.17); self-report underestimated sedentary time
by 104.4 min/day compared to device measures. Sansano-Nadal et al. [101] showed a
73 min/day mean difference between the two measures, while Kastelic and Sarabon [76]
revealed greater mean bias (181 min/day). Another limitation of present research is the SBQ
measurement scale itself because it already reveals the underestimation of the sedentary
time, particularly the maximum category of >360 min (6 h). This characteristic of the scale
may lead to underestimation. However, self-report measures tended to be more reliable
in assessing different sedentary activities to obtain domain-specific information [12]. In
addition, self-reported data could be biased by false information due to social desirability
of the participants. Furthermore, the time spent sitting can be distorted by the fact that
sedentary activities are performed in parallel. Self-reported weight and height data can
be considered as a limitation in our research. Another limitation of the present study is
derived from the cross-sectional study design, which cannot be used to analyze behavior
over a period to time and does not help determine a cause and effect relationship. The
well-known drawbacks of online survey data collection can also be a limitation of this
study. These limitations should be considered in future studies.

5. Conclusions

The present study gives first insights into the overall sitting time for the Hungarian
adult population. The present study may also contribute to the debate on the self-report
measures of SB. Bearing in mind the context of the development of and widespread
familiarity with objective measurement methods, self-report and multi-item questionnaires
are still the most widely used methods to assess SB. Our results clearly show that the self-
report single item measure (IPAQ) significantly underestimates sedentary time compared
to the multi-item questionnaire (SBQ). In addition to this, self-reported measures generally
have poor accuracy and underestimate the time spent in SB. Therefore, future research
should consider to use mixed methodology (subjective and objective) to measure sitting
time and capture important domain specific sitting time information on weekdays and
weekend days [102].

As far as the negative health effects of sitting time and especially prolonged sitting
time are concerned, which is an emerging public health problem, SB should be measured
in population research instead of being defined by a lack of physical activity [37]. Our
alarming results may draw attention to the fact that active lifestyles are explicitly needed
to reduce inactivity-related and prolonged sitting-related negative health consequences
and their costs. However, in addition to increasing physical activity, it is also important
to reduce effective sitting time, as it may reach a level that can no longer be compensated
for by physical activity and sport. Identifying vulnerable groups with high sitting times is
very important and should be taken into account in public health strategies. In Hungary,
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but also in OECD countries, cardiovascular diseases are the leading cause of morbidity
and mortality, and one of the main causes of these diseases is a sedentary lifestyle. The
nutritional status of Hungarians is unfavorable and more than half of the population
struggling with weight problems, which also increases the risk of NCDs. Consequently,
adult population should be continuously surveyed, and requires specific interventions
and strategies that particularly counteract the increased sitting time, especially among
vulnerable groups.
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