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COVID-19 has fundamentally altered the world, significantly affecting people’s 
health and quality of life. These changes may have impacted young adults’ physical 
activity (PA) and sedentary behavior (SB). This study aims to explore lifestyle changes 
among young adults, particularly focusing on the relationship between physical 
activity, sedentary behavior, and life satisfaction before and after the COVID-19 
pandemic. To achieve this, we analyzed two surveys carried out in 2018 and 
2024. A total of 799 participants were recruited for this age group, with 279 in 
2018 and 520 in 2024. We employed T-tests, Pearson’s Chi-square tests, Mann–
Whitney tests, and ordinal linear regression to uncover associations between 
physical activity and sitting time across the two periods, alongside various socio-
demographic factors and predictors of life satisfaction. Our results reveal notable 
trends and changes in physical activity levels and sitting times among young adults 
in Hungary between 2018 and 2024. The most striking changes occurred in IPAQ 
(International Physical Activity Questionnaire) categorical scores, indicating a shift 
in activity levels across several demographic groups. The level of physical activity 
increased for both male and female respondents, residents of county seats and 
cities, as well as those living in relationships. In 2018, young Hungarian adults who 
maintained a balance of physical activity—including cycling, some home-based 
physical work, and limited sitting time—tended to report higher life satisfaction. 
In 2024, an interesting pattern emerged regarding leisure activities: individuals 
who engaged in very hard exercise during their free time reported varying levels 
of life satisfaction. Those who never engaged in very hard exercise or did so only 
once a week reported lower satisfaction compared to those who exercised daily. 
This finding aligns with existing research on the mental health benefits of regular 
intense physical activity. Furthermore, individuals whose physical activity was 
primarily work-related reported significantly lower life satisfaction compared to 
those whose physical activity was primarily leisure-related. This suggests that the 
context of physical activity is crucial in determining its impact on life satisfaction.
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1 Introduction

Regular physical activity not only protects against chronic diseases 
but also improves the quality of life (1–3) and has a positive impact on 
subjective well-being across all age groups (4–9). Additionally, it 
ensures healthy growth in young people, enhances thinking, learning, 
and judgment (10). According to the World Health Organization’s 
global status report, globally, 1  in 4 adults do not meet the 
recommended levels of physical activity. More than 80% of the world’s 
adolescent population is insufficiently physically active. Inactive 
individuals have a 20–30% higher mortality risk compared to 
adequately active populations (10).

Since 2002, the Eurobarometer surveys on sport and physical 
activity have been conducted quadrennially to examine EU citizens’ 
physical activity patterns, including frequency, location, and 
motivations. They explore factors that encourage or hinder active 
lifestyles, such as health benefits, social experiences, lack of time, or 
motivation. The surveys highlight regional differences, with Northern 
Europeans generally being more active compared to Southern and 
Eastern Europeans. These findings provide valuable insights for EU 
policymakers to develop programs promoting active living. They 
indicate that among the 15–24 age group, the proportion of those who 
never or rarely engage in regular exercise shows a declining trend 
(11–13). According to the 2022 survey, across European Union 
member states, 27% of young men and 46% of young women do not 
engage in regular weekly exercise. In Hungary, 35% of young men and 
46% of young women lead a sedentary lifestyle. Young people in 
neighboring countries are generally more active than Hungarians, 
except in Romania, where 57% of men and 51% of women never or 
rarely exercise (13). In the Czech Republic, the situation is reversed, 
with 15-24-year-old women being less inactive than their male 
counterparts. “Age decreases physical activity, while higher education 
and financial security increase it (13). Research shows a significant 
decline in physical activity during the transition from high school to 
university, with one study finding that while 66.2% of students met 
recommended activity levels in high school, only 44.1% maintained 
these levels during their first weeks at university (14). Students face 
various adjustment challenges during this transition period (15), with 
physical activity levels particularly affected during exam periods (16). 
Compared to the general young adult population, university students 
spend more time sitting, with this time increasing over the past decade 
(17). Research conducted in Germany found that first-year students 
are significantly less active than upper-year students (18–20). In 
Edelmann et al.’s (19) study, approximately 22.4% of the participating 
students did not meet WHO’s physical activity recommendations. 
Additionally, 47.6% of the students sat for 8 h or more daily.”

The transition from high school to university is characterized by 
lifestyle changes that often lead to increased risk behaviors (21). 
Gender-wise, young men are more active compared to women (22) 
and women engage in less intensive activities than their male 
counterparts (23). Several studies have found that young people who 
engage in higher physical activity levels also tend to have high 
sedentary time (24–26). Compared to the general young adult 
population, university students spend more time sitting, with this time 

increasing over the past decade (17). The spread of a sedentary lifestyle 
is significantly influenced by the continuous development of new 
technologies aimed at making daily life easier and work more efficient, 
many of which have now become sedentary activities (27). Over the 
past decades, the nature of human work has undergone a significant 
transformation. Many “classical” jobs, typically requiring physical 
labor (such as in agriculture or manufacturing), have disappeared due 
to robotization (28). Additionally, with the spread of digitalization, 
desk jobs have emerged (29).

The DESI (Digital Economy and Society Index) is an annual 
indicator published by the European Union that measures the digital 
development and competitiveness of EU member states. It evaluates 
four main areas: connectivity (internet access and network 
infrastructure), digital skills, internet usage, and the integration of 
digital technologies into businesses and the digitalization of public 
services. The index aims to promote digital transformation and reduce 
disparities between countries. DESI has shown interesting correlations 
with lifestyle changes. According to Chareonwongsak (30), household 
tasks have become simpler with the help of new technological devices, 
and motorized vehicles have made commuting to work easier and 
more convenient.

Brey (31) argues that digitalization has generally improved our 
quality of life, although its negative effects should not be overlooked. 
Sitting during work, driving, or using public transport, watching TV, 
or even playing board games (32) falls under sedentary behavior (SB) 
if done in a sitting or lying position. In developed countries, the time 
spent sitting has continuously increased over the past decades. In 
developed countries, sitting time represents a significant portion of 
daily activity. More than a decade ago, Bauman et  al. (33), using 
accelerometer data, found that sitting time accounted for 55–70% of 
adults’ waking hours, with average sitting work time being ≥9 h per 
day. Moreno-Lamas et al. (28) found a correlation between digital 
development and sedentary lifestyle in their study. They used the 2018 
Eurobarometer data and the Digital Economy and Society Index 
(DESI) employed by the European Commission. Their analysis 
showed that higher DESI scores were associated with increased sitting 
time. They also found that ownership of electronic devices (desktop 
computers, laptops, DVD/CD players) and internet connectivity was 
significantly associated with extended sitting times (>4.5 h per day). 
Barkley et al. (34) revealed a connection between mobile phone usage 
and a sedentary lifestyle, concluding that heavy mobile phone users 
(495.1 ±  227.6 min/day) had significantly (18–25%) higher daily 
sitting times. According to Pandaya et  al. (35), COVID-19 has 
significantly increased the use of digital devices. The use of digital 
devices increased to an average of 5 h per day, with some heavy users 
reaching up to 17.5 h of screen time per day (36). A survey conducted 
in the United States found that weekly leisure screen time increased 
from 25.9 ± 11.9 h in 2018 to 28.5 ± 11.6 h during the pandemic, 
largely driven by TV shows and various streaming services (37). The 
use of digital devices is particularly characteristic of young people, and 
previous research has identified this as a potential risk factor for 
physical inactivity in this group.

The restrictions introduced worldwide in 2020 due to the 
COVID-19 pandemic have significantly contributed to the increase 
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in sedentary lifestyles. Numerous studies have confirmed the 
substantial decrease in physical activity among various national 
populations due to the pandemic (38–45). Sanudo et al. (46) used 
the IPAQ to assess changes in physical activity among Spanish 
youth compared to the period before the lockdowns. Their results 
also indicate a significant decline. While 84% of respondents met 
the WHO’s physical activity guidelines before the lockdowns—
which recommend 150 min of moderate physical activity per 
week, 75 min of vigorous physical activity per week, or an 
equivalent combination of moderate and vigorous intensity 
physical activity—this figure fell to 74% during 
COVID. Subjectively measured walking time (minutes/day), the 
amount of moderate and vigorous intensity physical activities 
significantly decreased during the lockdowns, while subjectively 
measured sitting time significantly increased during this period. 
The lifestyle changes that emerged during this period remain a 
subject of research (47).

Changes resulting from the pandemic or innovation have a 
significant impact on people’s quality of life. Besides physical health, a 
crucial factor in our lives is a positive quality of life (QoL), i.e., positive 
mental health, or well-being. One of the most frequently studied 
components of well-being is life satisfaction. According to Cheng (48), 
life satisfaction indicates how much an individual loves the life they 
live. In this sense, “life” can be defined as all areas of an individual’s 
life at a given moment, as well as the individual’s overall assessment of 
their life. Fujita and Diener (49) suggest that an individual’s life 
satisfaction remains relatively stable, apart from minor positive or 
negative fluctuations. Life satisfaction data reflect the quality of life 
characteristic of a country or a specific social group. This allows for 
the assessment of the scale of a social problem and the formulation of 
intervention opportunities for policymakers. High life satisfaction 
indicates a good quality of life for the population, while low 
satisfaction suggests the existence of some problem (50). The 
examination of subjective well-being first appeared in official statistics 
in 2013, in the SILC survey coordinated by Eurostat and carried out 
with a uniform methodology in 32 countries. The questionnaire used 
measured respondents’ satisfaction with life and important areas of 
life through 22 questions. In Hungary, nearly 18,000 individuals aged 
16 and older responded to the subjective well-being questionnaire. 
The variable measuring life satisfaction is the most frequently cited 
indicator from the examination of subjective well-being. Respondents 
rated their overall life satisfaction on an 11-point scale ranging from 
0 to 10 (0 = not satisfied at all, 10 = very satisfied). Among countries, 
there are no significant differences except for the lowest indicators 
found in Bulgaria and Serbia. The average score for the entire 
European Union was 7.1 points in 2013. Denmark, Finland, Sweden, 
and Switzerland topped the ranking with an average score of 8.0 
points. Hungary’s average score was 6.2 points, placing it in a tie with 
Cyprus, Greece, and Portugal, ahead of Bulgaria and Serbia. A north–
south divide in life satisfaction is observed, with the highest 
satisfaction in Scandinavian countries and generally lower satisfaction 
in Southern European countries. There are significant differences 
between countries when broken down by age groups. In Hungary, life 
satisfaction markedly decreases with age. The possession or lack of 
material goods affects individuals’ subjective quality of life. Material 
wealth can be considered a probabilistic condition for subjective well-
being. This is supported by life satisfaction results examined along 
income lines (51).

Given this context and the unique challenges faced by young 
adults in Hungary, our study specifically focuses on individuals aged 
18–30, examining their physical activity patterns, sedentary behavior, 
and life satisfaction. The age range was chosen to capture the critical 
period of transition from education to work life, and the comparison 
between 2018 and 2024 allows us to assess both pre- and post-
pandemic changes in these patterns.

2 Methods

2.1 Study sample

The sampling strategies and data collection methods for this study 
differed between the two time points, which affects comparability and 
requires careful interpretation. In 2018, a stratified random sampling 
approach was employed through a mail survey conducted by Synapsis, 
a market research company in Debrecen, Hungary. The initial sample 
(N = 1,343) was nationally representative of the Hungarian adult 
population. For this study, we extracted data for young adults aged 
18–30 (N = 276).

In 2024, data were collected using a convenience sampling method 
through community websites, specifically targeting young adults aged 
18–30 (N  = 520). To ensure comparability with the 2018 random 
sample, post-stratification weights were applied to adjust for 
demographic differences in gender, settlement type, and education 
between the two samples. Despite lower response rates of 48% in 2018 
and 42% in 2024, non-response bias analyses showed no significant 
demographic deviations within either sample. These statistical 
adjustments enable meaningful comparisons between the two 
time points.

In 2018, 48.8% of respondents were male and 51.2% were female. 
In 2024, males accounted for 51.5% and females for 48.5%. 
Settlement type showed notable variation. In 2018, 15.0% of 
respondents resided in the capital city, compared to only 2.4% in 
2024. At the same time, residence in cities increased from 36.7 to 
49.7%, while county towns accounted for 27.5% in 2018 and 25.5% 
in 2024. The proportion living in municipalities rose from 20.8 
to 22.5%.

In the 2018 sample 64.6% of respondents were single, 16.9% were 
in a relationship, and 16.8% were married. In the 2024 sample, 52.9% 
were single, 45.5% were in a relationship, while only 1.6% were 
married. Economic status highlights the substantial proportion of 
students in 2024. In 2018, 52.2% were in full-time employment, while 
24.0% were students. In contrast, by 2024, only 6.1% reported full-
time employment, while 75.9% identified as full-time students. Family 
income patterns suggest improved economic conditions for those 
reporting values.

In 2018, 22.5% of respondents earned less than 200,000 HUF 
monthly, compared to just 2.6% in 2024. The proportion earning more 
than 550,000 HUF increased from 8.9 to 22.7%, although 41.0% of 
respondents in 2024 chose not to disclose their income, up from 
10.9% in 2018. Education levels also displayed notable differences.

In 2018, 25.9% of respondents had completed high school, 
increasing to 69.3% in 2024. Conversely, the proportion with 
bachelor’s degrees fell from 16.6 to 2.7%, while those with master’s 
degrees declined from 17.5 to 0.7%. These differences primarily reflect 
the recruitment of a younger, more education-focused sample in 2024 
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through community websites, in contrast to the broader stratified 
sample in 2018.

The study collected data on physical activity, sedentary behavior, 
mental health, and sports habits among Hungarian adults using well-
established and validated questionnaires. In a previous publication, 
we presented findings on the physical activity levels (52) and sedentary 
behavior (53) of the Hungarian adult population. However, this 
manuscript focuses specifically on the changes in physical activity and 
sedentary behavior among young adults (aged 18 to 30 years) before 
and after the COVID-19 pandemic, with special attention to their 
life satisfaction.

2.2 Instrument

Physical activity levels were assessed using the long form of the 
International Physical Activity Questionnaire (IPAQ). To evaluate 
sedentary behavior, we utilized the Sedentary Behavior Questionnaire 
(SBQ). Both instruments have been validated in multiple languages 
and cultural contexts, though they carry inherent limitations common 
to self-reported measures. To minimize recall bias, participants were 
provided with detailed instructions and examples for activity 
classification, and responses were screened for logical inconsistencies. 
The IPAQ is structured to measure physical activity across various 
domains, including work, transportation, household tasks, leisure, and 
time spent sitting, over the past 7 days. The instrument’s 7-day recall 
period was chosen to balance accuracy of recall with representation 
of typical behavior patterns. The IPAQ scoring protocol was applied 
to interpret the data, with physical activity responses being converted 
into metabolic equivalent tasks (METs). Based on MET values, 
physical activity was categorized into three levels: low, moderate, and 
high. These categories are referred to in the text as IPAQ scores.7.

The SBQ was adapted from Rosenberg et  al. (54). The 
questionnaire demonstrates good test–retest reliability (ICC = 0.85) 
and criterion validity against accelerometer data (r = 0.71). The 
primary goal of this questionnaire is to assess sedentary time across 
nine different activities, including watching television, playing 
computer or video games, sitting while listening to music, talking on 
the phone, doing paperwork or office tasks, sitting and reading, 
playing a musical instrument, engaging in arts and crafts, and sitting 
while driving or traveling by car, bus, or train, for both weekdays and 
weekends. The SBQ scoring protocol was utilized for data analysis. In 
our version of the questionnaire, we incorporated additional details 
regarding modern info-communication devices. The online self-
reported questionnaire also collected data on participants’ personal 
and socio-demographic characteristics, such as gender, age, type of 
residence, region, marital status, education, occupation, household 
income, and life satisfaction. To validate response quality, the online 
platform included automated checks for completeness and 
logical consistency.

2.3 Statistical analysis

The data analysis was conducted using the Statistical Package for 
Social Sciences (SPSS Inc., Version 28.0, Chicago, IL, USA). Statistical 
significance was defined as p < 0.05 for all tests. For transparency and 
reproducibility, we report effect sizes, confidence intervals, and exact 

p-values throughout our results. The choice of ordinal regression for 
analyzing life satisfaction was based on the ordinal nature of the 
dependent variable (11-point scale) and the mix of categorical and 
continuous predictors. Prior to analysis, we tested key assumptions 
including the absence of multicollinearity (all VIF < 2.5) and 
proportional odds (Test of Parallel Lines, p > 0.05). Potential 
confounders were identified through literature review and preliminary 
analyses, with age, gender, and education level included as control 
variables in the final models. Pearson’s Chi-square and Cramer’s V 
tests were employed to examine differences between the two periods 
concerning the physical activity levels of participants across various 
socio-demographic characteristics. In order to reveal the factors that 
predicts life satisfaction, regression analyses, ordinal regression 
models were used. The exclusion of certain variables, such as detailed 
socioeconomic status measures, was based on preliminary analyses 
showing high correlation with included variables (r > 0.7) and 
potential multicollinearity issues. The change in socio-demographics 
and life satisfaction between the 2018 and 2024 samples of young 
Hungarian adults were measured by Mann–Whitney U tests. 
Independent samples t-tests were conducted to compare leisure time 
activities on weekends between the 2018 and 2024 samples. Although 
the Shapiro-Wilks and the Levene tests proved significant (p ≤ 0.05) 
for some of the variables, we decided to employ the independent 
samples T-test for investigate the change in physical activity levels. 
According to the central limit theorem, with large sample sizes (>30) 
the sampling distribution tends to follow a normal distribution 
regardless of the shape of the underlying population distribution. 
Therefore, even with non-normal data, the t-test on the sample means 
can be assumed to follow a normal distribution. Furthermore, with 
large sample sizes, the impact of variance heterogeneity is reduced, as 
sample means provide reliable estimates of population means. The 
t-test is robust to this violation with balanced sample sizes exceeding 
approximately 200, as is the case in this study.

3 Results

3.1 IPAQ and SBQ results

When interpreting demographic differences and trends in 
physical activity, sedentary behavior, and life satisfaction between 
2018 and 2024, it is important to consider both real changes over time 
and the methodological differences in sampling (Table 1).

Statistical analyses revealed several significant patterns in physical 
activity levels and sedentary behavior between 2018 and 2024, with 
some findings showing unexpected trends that warrant careful 
interpretation. In 2018, 11.11% of male respondents had low, 20.74% 
moderate and 68.15% high levels of physical activity. Their mean 
sitting times were 335.82 min on weekdays and 270.4 min on 
weekends. In 2024, 10.86% of male respondents had low, 12.36% 
moderate and 76.78% high levels of physical activity, with mean sitting 
times of 271.2 min on weekdays and 243.88 min on weekends. The 
Chi-square test showed no significant difference in IPAQ scores 
between the years (p = 0.800), but the t-test indicated a significant 
reduction in weekday sitting time (p = 0.007, Md = 64.622).

In 2018, 17.61% of female respondents had low, 33.09% moderate 
and 49.30% high levels of physical activity, with sitting times of 
294.15 min on weekdays and 242.27 min on weekends. In 2024, 
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19.05% of female had low, 16.67% moderate, and 64.28% high levels 
of physical activity, with sitting times of 342.23 min on weekdays and 
275.63 min on weekends. The Chi-square test indicated significant 
differences in IPAQ scores (p = 0.001, v = 0.191), but no significant 
change in sitting time (p = 0.071 for weekdays, p = 0.225 for weekends). 
Settlement patterns revealed varying trends across different urban 
contexts. Respondents from the capital city showed no significant 
change in IPAQ scores (p = 0.45, v = 0.339), but there was a significant 
change in weekend sitting time (p = 0.112). County seat respondents 
showed significant changes in IPAQ scores (p = 0.003, v = 0.240) but 
no significant changes in sitting times. City respondents also showed 
significant differences in IPAQ scores (p = 0.030, v = 0.139), but no 
significant changes in sitting times. Municipality respondents did not 
show significant changes in IPAQ scores (p = 0.90), but there was a 
significant change in weekend sitting time (p = 0.028, Md = −89.85).

Employment status emerged as a significant factor in activity 
patterns. Employed individuals showed a significant change in IPAQ 
scores (p = 0.000, v = 0.267), but no significant change in sitting times. 
Unemployed individuals also showed significant changes in IPAQ 
scores (p = 0.000, v = 0.189), but no significant changes in sitting times.

Work-type analysis revealed particularly interesting patterns, 
especially regarding standing jobs. Respondents with sitting activities 

showed significant changes in IPAQ scores (p = 0.000, v = 0.240) and 
a significant reduction in weekday sitting time (p = 0.010, 
Md = 60.302). Those with mixed activities did not show significant 
changes in IPAQ scores (p = 0.696) or sitting times. Standing activity 
respondents showed marginal significance in IPAQ scores (p = 0.072), 
but no significant changes in sitting times. This finding about standing 
jobs warrants particular attention as it suggests potential occupational 
health implications. Physical activity respondents did not show 
significant changes in IPAQ scores (p = 0.888), but there was a 
significant change in weekday sitting time (p = 0.028, Md = −81.714).

Relationship status analysis revealed that both groups showed 
changes in physical activity levels. Individuals in relationships showed 
significant changes in IPAQ scores (p  = 0.035, v  = 0.121), but no 
significant changes in sitting times. Similarly, those not in relationships 
showed significant changes in IPAQ scores (p = 0.000, v = 0.228), but 
no significant changes in sitting times.

Respondents with primary education showed no significant 
changes in IPAQ scores (p = 0.319). Those with secondary education 
showed significant changes in IPAQ scores (p = 0.014, v = 0.117), but 
no significant changes in sitting times. University-educated 
respondents showed significant changes in IPAQ scores (p = 0.006, 
v = 0.263), but no significant changes in sitting times.

TABLE 1 IPAQ and SBQ differencees among young adults between 2018 and 2024.

Variable 2018 
IPAQ 
N (%)

2018 
sitting 
time 

(Mean, 
95% CI)

2024 
IPAQ 
N (%)

2024 
sitting 
time 

(Mean, 
95% CI)

Statistical 
tests

Low Mod High Weekday Weekend Low Mod High Weekday Weekend IPAQ

Gender

Male 15 

(11.11)

28 

(20.74)

92 

(68.15)

335.82 

(320.4–351.2)

270.4 (256.8–

284.0)

29 

(10.86)

33 

(12.36)

205 

(76.78)

271.2 (258.9–

283.5)

243.88 (232.1–

255.7)

χ2: p = 0.800; 

V = 0.023

Female 25 

(17.61)

47 

(33.09)

70 

(49.30)

294.15 

(279.8–308.5)

242.27 (229.4–

255.1)

48 

(19.05)

42 

(16.67)

162 

(64.28)

342.23 

(328.9–355.6)

275.63 (263.8–

287.5)

χ2: p = 0.001; 

V = 0.191

Settlement

Capital city 8 

(19.05)

16 

(38.10)

18 

(42.85)

382.38 

(361.3–403.5)

319.45 (299.8–

339.1)

1 (8.33) 1 (8.33) 10 

(83.34)

425.45 

(398.2–452.7)

223.96 (203.1–

244.8)

χ2: p = 0.45; 

V = 0.339

County seat 12 

(15.79)

23 

(30.26)

41 

(53.95)

316.21 

(298.9–333.5)

257.05 (241.6–

272.5)

17 

(12.88)

16 

(12.12)

99 

(75.00)

296.65 

(281.2–312.1)

223.35 (209.5–

237.2)

χ2: p = 0.003; 

V = 0.240

City 10 

(9.80)

23 

(22.55)

69 

(67.65)

298.56 

(282.6–314.5)

259.94 (245.9–

273.9)

50 

(19.38)

37 

(14.34)

171 

(66.28)

301.28 

(287.9–314.7)

263.26 (251.4–

275.1)

χ2: p = 0.030; 

V = 0.139

Municipality 9 

(15.52)

14 

(24.14)

35 

(60.34)

292.36 

(274.8–309.9)

203.12 (189.3–

216.9)

8 (6.90) 21 

(18.10)

87 

(75.00)

313.62 

(297.9–329.3)

292.97 (279.3–

306.6)

χ2: p = 0.90

Employment status

Employed 24 

(13.48)

41 

(23.03)

113 

(63.49)

316.31 

(301.5–331.1)

251.55 (239.0–

264.1)

7 (9.33) 2 (2.67) 66 

(88.00)

273.7 (257.3–

290.1)

296.45 (281.6–

311.3)

χ2: p = 0.000; 

V = 0.267

Unemployed 15 

(15.31)

35 

(35.71)

48 

(48.98)

310.63 

(293.0–328.3)

263.01 (247.2–

278.8)

71 

(15.95)

73 

(16.40)

301 

(67.65)

311.48 

(299.0–323.9)

252.54 (242.4–

262.7)

χ2: p = 0.000; 

V = 0.189

Marital status

Relationship 30 

(16.39)

43 

(23.50)

110 

(60.11)

324.77 

(309.5–340.0)

271.89 (258.3–

285.5)

39 

(14.18)

41 

(14.91)

195 

(70.91)

321.5 (307.6–

335.4)

271.57 (259.7–

283.4)

χ2: p = 0.035; 

V = 0.121

No 

relationship

9 (9.68) 32 

(34.41)

52 

(55.91)

294.24 

(277.6–310.9)

224.84 (210.3–

239.4)

38 

(15.51)

35 

(14.29)

172 

(70.20)

288.25 

(274.8–301.7)

244.6 (233.2–

256.0)

χ2: p = 0.000; 

V = 0.228
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3.2 What predicts life satisfaction: 
regression analyses

Our regression analyses revealed complex relationships between 
physical activity patterns and life satisfaction, with some findings 
challenging conventional assumptions. The 2018 data on activity 
patterns among young Hungarian adults reveals interesting 
relationships between various types of physical activity and life 
satisfaction. Travel habits show a remarkable impact. Those who use 
a vehicle for travel just once a week report higher satisfaction 
compared to daily vehicle users. This pattern could reflect various 
lifestyle factors, such as having flexible work arrangements that reduce 
commuting needs, living closer to daily destinations, or having access 
to alternative transportation options. Cycling emerges as a strongly 
positive factor. Interestingly, almost any frequency of cycling (except 
daily) is associated with higher life satisfaction compared to daily 
cycling. This could indicate that while cycling is beneficial, having it 
as a daily necessity might be less enjoyable (Table 2).

A particularly noteworthy finding concerns household physical 
activity. Engaging in hard work in the garden or house occasionally (0 
or 2 days a week) is associated with higher satisfaction compared to 
doing it daily. This pattern likely reflects the difference between chosen 
and obligatory physical activity - occasional household work may 
represent voluntary engagement, while daily hard work might 
represent necessary chores that could diminish satisfaction.

Sitting patterns during weekdays show a clear trend: less sitting is 
generally associated with higher satisfaction. Those who sit less during 
weekdays report higher satisfaction levels compared to those who sit 
every day. This aligns with general health advice about the benefits of 
reducing sedentary time. Of particular importance is our finding that 
the overall level of physical activity (categorized as low, moderate, or 
high) did not show a significant relationship with life satisfaction. This 
unexpected result suggests that the context and type of physical 
activity may be more important than the total amount.

Respondents who reported minimal sitting time on weekends 
showed higher satisfaction. This could reflect engagement in more 
active leisure pursuits or participation in enjoyable activities that limit 
sedentary behavior.

Overall, these findings suggest that in 2018, young Hungarian 
adults who maintained a balance of physical activity  - including 
cycling, some home-based physical work, and limited sitting time - 
tended to report higher life satisfaction. The data emphasizes the 
importance of regular movement and the potential benefits of an 
active lifestyle, both in daily routines and leisure time.

The 2024 data on activity patterns among young Hungarian adults 
reveals some interesting relationships between various types of 
physical activity and life satisfaction.

The 2024 data reveals several significant shifts in the relationship 
between physical activity and life satisfaction, potentially reflecting 
post-pandemic changes in lifestyle patterns. Regarding work-related 
activities, those who engage in hard physical work at their job for 
4 days a week report lower satisfaction compared to those who 
perform such work at their job daily. This finding contradicts some 
previous research suggesting that less physical labor correlates with 
higher satisfaction, indicating that the relationship between work-
related physical activity and well-being may be more complex than 
previously thought. This might suggest that a full work week of hard 
physical labor, while potentially demanding, could be associated with 

a sense of accomplishment or financial stability that contributes to 
life satisfaction.

Interestingly, those who walk from point A to B less than daily 
report higher satisfaction than those who do so every day. This could 
potentially be related to lifestyle factors, such as having access to more 
convenient transportation options or working from home.

When it comes to household activities, the frequency of hard work 
in the garden or house reveals a discernible pattern. Those engaging 
in such work daily report higher satisfaction levels than those who do 
so less frequently, marking a noteworthy departure from the 2018 
findings. On one hand, this outcome could reflect a growing sense of 
accomplishment or pride in one’s living space, particularly in light of 
shifting lifestyle priorities following the pandemic. On the other hand, 
it is also plausible that individuals who dislike such tasks simply 
choose not to perform them daily, thus contributing to the observed 
differences in satisfaction.

On the other hand, light work in the garden or house seems to 
have an optimal frequency. Those doing this type of work 2 days a 
week report higher satisfaction than those doing it daily. This suggests 
that some engagement in light household work is beneficial, but daily 
commitment might be less enjoyable.

A particularly significant finding, which has important 
implications for public health recommendations, concerns leisure 
activities, very hard exercise in free time shows an interesting pattern. 
Those who never engage in very hard exercise or do so only once a 
week report lower satisfaction compared to those doing it daily. This 
aligns with research on the mental health benefits of regular intense 
physical activity. However, this relationship between high-intensity 
exercise and well-being appears more complex than previous literature 
suggests, particularly when considering the broader context of our 
findings about overall physical activity levels.

Another notable finding that challenges conventional wisdom 
concerns the link between relationship status and life satisfaction. Our 
data consistently shows lower life satisfaction among those in 
relationships compared to single individuals, even when controlling 
for other variables. While this unexpected pattern could stem from 
the multifaceted strains of modern partnerships—such as work-life 
balance, shared physical activity routines, and competing lifestyle 
preferences—it may also be tied to financial constraints that make 
leaving a less fulfilling relationship more difficult.

These findings, while sometimes counterintuitive, should 
be interpreted within the specific context of young Hungarian adults 
and the post-pandemic period. The results highlight the complex 
interplay between physical activity, life satisfaction, and various social 
and environmental factors unique to this population.

4 Discussion

4.1 IPAQ and SBQ related implications

The results reveal notable trends and changes in physical activity 
levels and sitting times among young adults in Hungary between 2018 
and 2024. The most striking changes occurred in IPAQ scores, 
indicating a shift in activity levels across several demographic groups. 
The COVID-19 pandemic likely played a significant role in these 
changes, as lockdowns and restrictions could have influenced physical 
activity habits and increased sedentary behavior. However, in contrast 
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to the international trends, unlike previous research, which confirmed 
increased sitting time during COVID-19 due to the rise in home-office 
work and screen-based leisure activities (computer, phone, tablet) 
(55–58), the results of this study show an increase in higher levels of 
physical activity and a decrease in sitting time post-pandemic. The 
observed trends in physical activity, sedentary behavior, and life 

satisfaction reflect both real societal changes and the methodological 
differences in sampling between 2018 and 2024.

The significant increase in high IPAQ scores among males suggests 
an overall increase in physical activity levels. The reduction in weekday 
sitting times further supports this finding, indicating that males may 
have adopted more active lifestyles. Several international studies have 

TABLE 2 Relationships between demographic variables, physical activity and life satisfaction among young Hungarian adults.

Predictor 2018 2024

Demographic variables

Birth year OR: 1.142 (1.021–1.276); p = 0.021 OR: 1.168 (1.042–1.309); p = 0.008

Height NS OR: 1.048 (1.018–1.079); p = 0.002

Weight NS OR: 0.970 (0.955–0.985); p < 0.001

Education level (compared to doctoral degree) OR range: 50.56–812.94; p < 0.05 NS

Settlement type (compared to municipality) NS County town: OR: 1.848 (1.037–3.291); p = 0.037

City: OR: 1.719 (1.072–2.756); p = 0.025

Marital status (unmarried compared to relationship) NS OR: 0.650 (0.449–0.942); p = 0.024

Number of people in household (compared to 7) NS 2 people: OR: 10.207 (1.509–69.075); p = 0.018

6 people: OR: 8.776 (1.164–66.129); p = 0.036

Economic status (compared to other inactive) NS OR range: 11.168–40.244; p < 0.05

Number of employees at company (11–24 vs. not 

working)

OR: 0.216 (0.048–0.968); p = 0.044 NS

Accommodation type Traditional farmhouse: OR: 0.114 (0.014–0.917); 

p = 0.040

Multi-apartment non-green: OR: 0.284 (0.087–0.931); 

p = 0.038

Net monthly family income (€1,351–€1,486 vs. no 

answer)

NS OR: 4.011 (1.545–10.412); p = 0.004

Monthly costs €243–€257: OR: 0.139 (0.032–0.606); p = 0.010 €257–€405: OR: 0.327 (0.130–0.822); p = 0.017

Illness in last 3 months OR: 0.394 (0.209–0.743); p = 0.004 NS

Illness in last year OR: 0.422 (0.193–0.924); p = 0.031 OR: 0.508 (0.321–0.804); p = 0.004

Average cost of medicines per month (<€2.70 

vs. > €13.51)

NS OR: 0.522 (0.292–0.933); p = 0.028

Activities

Travel by vehicle (1 vs. 7 days per week) OR: 5.425 (1.201–24.517); p = 0.028 NS

Cycling from A to B (compared to 7 days per week) OR range: 16.642–43.130; p < 0.05 NS

Hard work in garden/house (compared to 7 days) 0 days: OR: 4.402 (1.019–19.024); p = 0.047 OR range: 0.066–0.181; p < 0.05

2 days: OR: 7.463 (1.498–37.164); p = 0.014

Sitting on weekdays (compared to 7 days) OR range: 0.075–0.349; p < 0.05 NS

Sitting on weekend (0 vs. 2 days) OR: 6.056 (1.546–23.716); p = 0.010 NS

Hard physical work at work (4 vs. 7 days per week) NS OR: 0.364 (0.137–0.969); p = 0.043

Walk from A to B (0 vs. 7 days per week) NS OR: 2.537 (1.124–5.726); p = 0.025

Light work in garden/house (2 vs. 7 days) NS OR: 3.658 (1.275–10.496); p = 0.016

Very hard exercise in free time (7 vs. 0 or 1 days) NS 0 days: OR: 0.375 (0.179–0.786); p = 0.010

1 day: OR: 0.375 (0.168–0.837); p = 0.017

IPAQ, MET, and derived variables

MET distribution (Work vs. Leisure) OR: 0.391 (0.216–0.708); p = 0.002 NS

Relationship status (In vs. Not in relationship) OR: 0.588 (0.367–0.942); p = 0.027 OR: 0.674 (0.495–0.918); p = 0.012

Work type (Standing vs. Physical) NS OR: 0.441 (0.218–0.892); p = 0.023

OR, Odds Ratio; NS, Not Significant (p > 0.05); CI, Confidence Interval.
Non-significant values (NS) were indicated clearly for comparison. Significant results are bolded with appropriate OR values and p-values.
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also confirmed higher activity levels among men (59–61). For females, 
the significant increase in high IPAQ scores suggests a similar trend, 
although the changes in sitting times were not statistically significant. 
This gender difference may reflect broader societal patterns in Hungary, 
where traditional gender roles and responsibilities can influence physical 
activity opportunities.

The geographic distribution of physical activity changes reveals 
important patterns specific to the Hungarian context. The significant 
changes in IPAQ scores and sitting times among respondents from 
county seats and cities suggest a shift toward more active lifestyles in 
these areas. This trend could be due to increased access to recreational 
facilities and outdoor spaces (62, 63), as well as changes in work and 
commuting patterns. Notably, the lack of significant changes in the 
capital city and municipalities highlights the unique challenges faced in 
different Hungarian settlement types, where infrastructure and lifestyle 
opportunities vary considerably.

One of our most compelling findings concerns the relationship 
between occupational physical activity and life satisfaction. The 
significant reduction in weekday sitting times among respondents with 
sitting activities indicates a positive shift toward more active lifestyles. 
However, the lack of significant changes among those with mixed, 
standing, and physical activities suggests that these groups may have 
already had higher baseline activity levels.

The finding that standing jobs are associated with lower life 
satisfaction compared to more physically active jobs warrants particular 
attention. This could be  attributed to several factors unique to the 
Hungarian work environment: The static nature of prolonged standing 
may lead to physical discomfort and fatigue. Standing jobs often offer less 
autonomy and fewer opportunities for varied movement. These positions 
typically occur in service sectors with other challenging working 
conditions. These insights suggest potential workplace interventions 
such as: implementation of dynamic workstations or introduction of 
structured movement breaks or job rotation systems to vary 
physical demands.

The significant changes in IPAQ scores among individuals in 
relationships suggest that having a partner may positively influence 
physical activity levels. The lack of significant changes in sitting times, 
however, indicates that sedentary behavior may still be prevalent among 
this group. The counterintuitive finding that individuals in relationships 
report lower life satisfaction merits careful interpretation within the 
Hungarian young adult context: high expectations and social pressures 
on young couples or economic challenges of establishing households or 
competing demands between relationship maintenance and personal 
well-being.

The significant changes in IPAQ scores among respondents with 
secondary and university education highlight the role of education in 
promoting active lifestyles (64). The lack of significant changes in 
sitting times suggests that while education may influence overall 
activity levels, it may not be sufficient to reduce sedentary behavior. 
These findings emphasize the need for comprehensive health 
promotion strategies that address both physical activity and sitting 
time, particularly among those with lower educational attainment (65).

4.2 Life satisfaction-related conclusions

Physical activity as a means of increasing life satisfaction was 
confirmed by Maher et al. (66). They conducted a diary study of 150 

adults aged 18–89 and found that physical activity showed a positive 
correlation with life satisfaction. They also demonstrated that on days 
when people were more physically active than usual, they experienced 
greater life satisfaction. Life satisfaction in the study was lower among 
young adults and the older adults, while it was higher among middle-
aged individuals.

Our findings regarding intensity levels present some intriguing 
contradictions with existing literature. There are contradictory results 
regarding the intensity levels of physical activity and subjective well-
being. An international study found that the number of days spent in 
moderate-intensity physical activity positively correlated with 
subjective well-being; however, time spent in high-intensity physical 
activity negatively correlated with subjective well-being (67). This 
apparent contradiction might be explained by considering the specific 
context of young Hungarian adults: Cultural attitudes toward exercise 
intensity; Availability and accessibility of different exercise options; the 
relationship between exercise intensity and socioeconomic status.

5 Conclusion

The analysis of IPAQ and SBQ data from 2018 and 2024 highlights 
significant trends in physical activity levels and sedentary behavior 
among young adults in Hungary. These findings reflect both societal 
changes and the profound influence of the COVID-19 pandemic on 
daily routines and lifestyle patterns. However, it is important to 
acknowledge that the 2018 data were derived from a stratified random 
sample, while the 2024 data relied on a convenience sample.

While there has been a notable increase in physical activity, 
particularly among certain demographic groups, persistent sedentary 
behavior remains a critical challenge, especially during weekends and 
within specific occupational and relationship contexts. These trends 
underscore the need for tailored, multi-level interventions that 
account for both behavioral and systemic factors.

Although this study’s findings alone may not generate stakeholder-
specific interventions, they nevertheless align with widely recognized 
best practices in reducing sedentary behavior and promoting balanced 
physical activity. Employers, for instance, can encourage periodic 
movement breaks, develop ergonomic workstations, and integrate 
voluntary wellness programs, thereby supporting both health and 
productivity. Public health authorities might tailor outreach efforts to 
young adults by emphasizing the pleasure and well-being derived from 
activity, rather than merely focusing on quantitative exercise goals. 
Urban planners could explore enhancements to communal 
infrastructure, including better cycling lanes, pedestrian-friendly zones, 
and green spaces, all of which foster more active daily routines. 
Educators and policymakers, meanwhile, may integrate lessons on 
physical well-being and sedentary habits into school and university 
curricula, helping nurture a culture of consistent and enjoyable physical 
engagement. While these suggestions draw on a broader public health 
context rather than the study’s data alone, they illustrate potentially 
constructive paths for mitigating some of the patterns observed in 
our research.

The comparison between 2018 and 2024 reveals deeper societal 
patterns in the role of physical activity and its relationship with life 
satisfaction. While the emergence of work-related factors, such as 
standing jobs, as significant predictors of life satisfaction highlights the 
evolving nature of occupational physical activity, it is essential to 
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interpret these findings cautiously due to methodological differences 
between the two datasets.

The nuanced findings regarding home-based activities and exercise 
intensity point to a broader insight: physical activity is not inherently 
beneficial unless it aligns with individual preferences, lifestyles, and 
levels of autonomy. Promoting “purposeful” physical activity—where 
individuals find meaning, enjoyment, and balance—may offer a more 
sustainable path to improving life satisfaction among young adults.

Ultimately, the study underscores the dynamic interplay between 
physical activity, sedentary behavior, and life satisfaction, emphasizing 
the importance of ongoing, context-sensitive assessments. To ensure 
sustained progress, we recommend the formation of multi-disciplinary 
working groups comprising policymakers, urban planners, employers, 
health professionals, and community leaders. Such collaborative efforts 
will facilitate integrated interventions tailored to the unique needs and 
challenges faced by young Hungarian adults, fostering healthier, more 
fulfilling lifestyles.

6 Limitations and future research

The International Physical Activity Questionnaire (IPAQ) and the 
Sedentary Behavior Questionnaire (SBQ) are widely used self-reported 
tools for measuring physical activity and sedentary behavior, but both 
questionnaires have several limitations when it comes to accurate data 
collection. One of the biggest issues with the IPAQ is the inaccuracy of 
self-reporting, as individuals tend to overestimate their level of physical 
activity, especially with regard to vigorous activities. Additionally, the 
reliability of responses may be affected by memory biases, as individuals 
may have difficulty accurately recalling the activities they performed 
over the past week. The IPAQ also does not account for cultural 
differences, which may influence the interpretation of responses and the 
comparability of results. The subjective assessment of activity intensity, 
as well as the exclusion of non-recreational physical activities, further 
limits the usefulness of the questionnaire. Similar limitations affect the 
SBQ, which does not clearly differentiate among diverse sedentary 
pursuits—such as television viewing, computer use, or time spent on 
mobile devices—and therefore may obscure important variations in 
overall sedentary behavior. Individuals often struggle to accurately 
estimate the amount of time they spend in sedentary activities, 
especially when multiple activities are involved. Moreover, the 
questionnaire does not consider environmental factors that influence 
sedentary behavior, such as whether activities occur at home, at work, 
or in other settings. Additionally, the questionnaire does not assess how 
frequently sedentary periods are interrupted by short bouts of physical 
activity, which could be important for health. Since the SBQ also relies 
on subjective self-assessment, the results may be skewed and may not 
reflect the actual situation.

The study employs a cross-sectional design, comparing two 
independent samples collected at different time points. This approach 
does not allow for tracking changes in individual behaviors over time 
and cannot establish causality.

The period between 2018 and 2024 encompasses the COVID-19 
pandemic, which significantly altered daily routines and behaviors. 
The observed changes in physical activity and sedentary behavior may 
reflect the pandemic’s short-term impact rather than long-term 
trends. Once pandemic-related restrictions were lifted, some behaviors 
may have reverted to pre-pandemic patterns, while others may have 

evolved. As a result, the findings may not be generalizable to other 
time periods or future scenarios.

The study focuses on a limited set of demographic variables—
gender, settlement type, employment status, work type, relationship 
status, and educational level—to explore trends in physical activity 
and sedentary behavior. While these variables provide valuable 
insights, other potentially relevant factors, such as socioeconomic 
status, health conditions, regional disparities beyond settlement type, 
or access to recreational infrastructure, were not examined. Including 
these factors in future studies would enhance the depth and 
applicability of the findings.

The findings are specific to young adults aged 18–30 in Hungary. 
Cultural, environmental, and societal factors unique to Hungary may 
further limit the generalizability of the results to other populations or 
age groups. Comparative studies conducted across different countries, 
regions, and age groups would provide a broader understanding of 
these trends.

Future research should prioritize the use of longitudinal designs 
to track individual behavioral changes over time and establish 
causality. Incorporating objective measures of physical activity and 
sedentary behavior, such as wearable activity trackers, would enhance 
data accuracy and reduce self-report biases. Additionally, expanding 
the range of demographic and contextual variables and conducting 
cross-national comparative studies will allow for a more nuanced and 
comprehensive understanding of the factors influencing physical 
activity and sedentary behavior.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The survey was structured to ensure the anonymity of 
respondents. The study protocol received review and approval from 
the Regional and Institutional Ethics Committee at the University of 
Debrecen’s Clinical Center. The ethical approval was granted under 
the reference number DE RKEB/IKEB-4843-2017. All participants 
gave their informed consent, adhering to the principles outlined in the 
Declaration of Helsinki and the General Data Protection 
Regulation (GDPR).

Author contributions

ÉBB: Writing  – original draft, Writing  – review & editing, 
Conceptualization, Supervision, Validation, Investigation, Project 
administration, Resources. AL: Writing – original draft, Writing – 
review & editing, Methodology, Visualization, Data curation, 
Investigation. CP: Supervision, Writing – original draft, Writing – 
review & editing, Formal analysis, Investigation. AM: Writing  – 
original draft, Writing  – review & editing, Conceptualization, 
Supervision, Investigation, Validation. ÉJB: Writing – original draft, 
Writing – review & editing, Investigation. RB: Writing – original draft, 
Writing  – review & editing, Investigation. GS: Methodology, 

https://doi.org/10.3389/fpubh.2025.1486785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Bácsné Bába et al. 10.3389/fpubh.2025.1486785

Frontiers in Public Health 10 frontiersin.org

Writing – original draft, Writing – review & editing, Investigation. ZB: 
Conceptualization, Funding acquisition, Project administration, 
Writing – original draft, Writing – review & editing, Resources. GR: 
Writing – original draft, Writing – review & editing, Data curation, 
Formal analysis, Validation, Visualization.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This 
publication was supported by the project “Investigating the role of 
sport and physical activity for a healthy and safe society in the 
individual and social sustainability of work ability and quality of work 
and life” (multidisciplinary research umbrella program of the 
University of Debrecen).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
 1. Physical Activity and Health. New physical activity and health research reported 

from centers for disease control and prevention. Atlanta: CDC and FDA (2011).

 2. Van Eeden C, Wissing MP, Malebo A. Sport participation, psychological well-being, 
and psychosocial development in a group of young black adults. S Afr J Psychol. (2007) 
37:188–206. doi: 10.1177/008124630703700113

 3. Joseph RP, Royse KE, Benitez TJ, Pekmezi D. Physical activity and quality of life 
among university students: exploring self-efficacy, self-esteem, and affect as potential 
mediators. Qual Life Res. (2014) 23:659–67. doi: 10.1007/s11136-013-0492-8

 4. Hartman CL, Barcelona RJ, Trauntvein NE, Hall S. Well-being and leisure-time 
physical activity psychosocial factors predict physical activity among university students. 
Leis Stud. (2020) 39:156–64. doi: 10.1080/02614367.2019.1670722

 5. Rehman S, Tanwar T, Iram I, Aldabbas M, Veqar Z. Does regular physical activity 
protect sleep and mental health of university students: a systematic review. Sleep Vigil. 
(2024) 8:13–23. doi: 10.1007/s41782-024-00263-w

 6. Yen H, Liao Y, Huang W. Household physical activity and subjective well-being: an 
international comparison among east Asian older adult populations. Arch Gerontol 
Geriat. (2024) 117:105220–11. doi: 10.1016/j.archger.2023.105220

 7. Wang K, Li Y, Zhang T, Luo J. The relationship among college students’ physical 
exercise, self-efficacy, emotional intelligence, and subjective well-being. Int J Env Res 
Public Health. (2022) 19:11596. doi: 10.3390/ijerph191811596

 8. Sudeck G, Thiel A, Strohacker K. Physical activity, subjective well-being and mental 
health In: J Schüler and H Plessne, editors. Sport and exercise psychology. Cham: 
Springer (2023). 649–78.

 9. Yuan S, You M. Effects of physical activity on college students’ subjective well-being 
during COVID-19.J Epidemiol glob. Health. (2022) 12:441–8. doi: 10.1007/
s44197-022-00062-4

 10. World Health Organization. Physical activity. Benefits of physical activity and risks 
of sedentary behaviour and inactivity. Geneva: World Health Organization (2022).

 11. Special Eurobarometer 412. (2014). Sport and physical activity. Available at: 
https://data.europa.eu/data/datasets/s1116_80_2_412?locale=en (Accessed May 
15, 2024).

 12. Special Eurobarometer 472. (2018). Sport and physical activity. Available at: 
https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/ResultDoc/./82432 
(Accessed May 15, 2024).

 13. Special Eurobarometer 525. (2022). Sport and physical activity. Available at: 
https://europa.eu/eurobarometer/surveys/detail/2164 (Accessed May 15, 2024).

 14. Bray SR, Born HA. Transition to university and vigorous physical activity: 
implications for health and psychological well-being. J Am Coll Heal. (2004) 52:181–8. 
doi: 10.3200/JACH.52.4.181-188

 15. Gall TL, Evans DR, Bellerose S. Transition to first-year university: patterns of 
change in adjustment across life domains and time. J Soc Clin Psychol. (2000) 19:544–67. 
doi: 10.1521/jscp.2000.19.4.544

 16. Simkó G, Uvacsek M. Fizikai aktivitás és táplálkozás vizsgálata női egyetemi 
hallgatók körében szorgalmi és vizsgaidőszakban. Magyar Sport Szemle. (2021) 
89:44–9. Available at: https://real.mtak.hu/158552/1/MSTT-Szemle-2021-1-44-49.pdf

 17. Castro O, Bennie J, Vergeer I, Bosselut G, Biddle S. How sedentary are university 
students? A systematic review and meta-analysis. Prev Sci. (2020) 21:332–43. doi: 
10.1007/s11121-020-01093-8

 18. Grützmacher J, Gusy B, Lesener T, Sudheimer S, Willige J. Gesundheit 
Studierender in Deutschland 2017. Berlin: GKV-Spitzenverband (2018).

 19. Edelmann D, Pfirrmann D, Heller S, Dietz P, Reichel JL, Werner AM, et al. Physical 
activity and sedentary behavior in university students–the role of gender, age, field of 
study, targeted degree, and study semester. Front Public Health. (2022) 10:821703. doi: 
10.3389/fpubh.2022.821703

 20. Abt H, Gusy B, Lohmann K, Töpritz K, Wörfel F. Wie gesund sind Studierende der 
Freien Universität. Berlin: Springer (2015).

 21. Maselli M, Ward PB, Gobbi E, Carraro A. Promoting physical activity among 
university students: a systematic review of controlled trials. Am J of Health Promot. 
(2018) 32:1602–12. doi: 10.1177/0890117117753798

 22. Ceschini FL, Andrade E, Figueira JA. Physical activity and associated factors 
among students attending evening classes. Rev Bras Cineantropom Desempenho Hum. 
(2015) 17:205–15. doi: 10.5007/1980-0037.2015v17n2p205

 23. Fountaine CJ, Liguori GA, Mozumdar A, Schuna JM Jr. Physical activity and 
screen time sedentary behaviors in college students. Int J Exerc Sci. (2011) 4:102–12. doi: 
10.70252/IUHK4065

 24. Jago R, Anderson C, Baranowski T, Watson K. Adolescent patterns of physical 
activity differences by gender, day, and time of day. Am J Prev Med. (2005) 28:447–52. 
doi: 10.1016/j.amepre.2005.02.007

 25. Downs A, Van Hoomissen J, Lafrenz A, Julka DL. Accelerometer-measured versus 
self-reported physical activity in college students: implications for research and practice. 
J Am Coll Heal. (2014) 62:204–12. doi: 10.1080/07448481.2013.877018

 26. Peterson NE, Sirard JR, Kulbok PA, DeBoer MD, Erickson JM. Sedentary behavior 
and physical activity of young adult university students. Res Nurs Health. (2018) 41:30–8. 
doi: 10.1002/nur.21845

 27. Woessner MN, Tacey A, Levinger-Limor A, Parker AG, Levinger P, Levinger I. The 
evolution of technology and physical inactivity: the good, the bad, and the way forward. 
Front Public Health. (2021) 9:655491. doi: 10.3389/fpubh.2021.655491

 28. Moreno-Llamas A, García-Mayor J, De la Cruz-Sánchez E. The impact of digital 
technology development on sitting time across Europe. Technol Soc. (2020) 63:101406. 
doi: 10.1016/j.techsoc.2020.101406

 29. Anithakumari D, Gayathri S, Ramy G. Effect of technology in sedentary lifestyle 
and its impact on the overall well being of the it employees in Chennai. Int J Recent 
Technol Eng. (2019) 8:1489–94. doi: 10.35940/ijrte.B1088.0882S819

 30. Chareonwongsak K. Globalization and technology: how will they change society? 
Technol Soc. (2002) 24:191–206. doi: 10.1016/S0160-791X(02)00004-0

 31. Brey P. The strategic role of technology in a good society. Technol Soc. (2018) 
52:39–45. doi: 10.1016/j.techsoc.2017.02.002

 32. Owen N, Sugiyama T, Eakin EE, Gardiner PA, Tremblay MS, Sallis J. Adults' 
sedentary behavior: determinants and interventions. Am J Prev Med. (2011) 41:189–96. 
doi: 10.1016/j.amepre.2011.05.013

 33. Bauman A, Allman-Farinelli M, Huxley R, James W. Leisure-time physical activity 
alone may not be a sufficient public health approach to prevent obesity - a focus on 
China. Obes Rev. (2008) 9:119–26. doi: 10.1111/j.1467-789X.2007.00452.x

 34. Barkley JE, Lepp A, Salehi-Esfahani S. College students’ Mobile telephone use is 
positively associated with sedentary behavior. Am J Lifestyle Med. (2016) 10:437–41. doi: 
10.1177/1559827615594338

https://doi.org/10.3389/fpubh.2025.1486785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/008124630703700113
https://doi.org/10.1007/s11136-013-0492-8
https://doi.org/10.1080/02614367.2019.1670722
https://doi.org/10.1007/s41782-024-00263-w
https://doi.org/10.1016/j.archger.2023.105220
https://doi.org/10.3390/ijerph191811596
https://doi.org/10.1007/s44197-022-00062-4
https://doi.org/10.1007/s44197-022-00062-4
https://data.europa.eu/data/datasets/s1116_80_2_412?locale=en
https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/ResultDoc/./82432
https://europa.eu/eurobarometer/surveys/detail/2164
https://doi.org/10.3200/JACH.52.4.181-188
https://doi.org/10.1521/jscp.2000.19.4.544
https://real.mtak.hu/158552/1/MSTT-Szemle-2021-1-44-49.pdf
https://doi.org/10.1007/s11121-020-01093-8
https://doi.org/10.3389/fpubh.2022.821703
https://doi.org/10.1177/0890117117753798
https://doi.org/10.5007/1980-0037.2015v17n2p205
https://doi.org/10.70252/IUHK4065
https://doi.org/10.1016/j.amepre.2005.02.007
https://doi.org/10.1080/07448481.2013.877018
https://doi.org/10.1002/nur.21845
https://doi.org/10.3389/fpubh.2021.655491
https://doi.org/10.1016/j.techsoc.2020.101406
https://doi.org/10.35940/ijrte.B1088.0882S819
https://doi.org/10.1016/S0160-791X(02)00004-0
https://doi.org/10.1016/j.techsoc.2017.02.002
https://doi.org/10.1016/j.amepre.2011.05.013
https://doi.org/10.1111/j.1467-789X.2007.00452.x
https://doi.org/10.1177/1559827615594338


Bácsné Bába et al. 10.3389/fpubh.2025.1486785

Frontiers in Public Health 11 frontiersin.org

 35. Pandya A, Lodha P. Social connectedness, excessive screen time during COVID-19 
and mental health: a review of current evidence. Front Hum Dyn. (2021) 3:684137. doi: 
10.3389/fhumd.2021.684137

 36. Vizcaino M, Buman M, DesRoches T, Wharton C. From TVs to tablets: the 
relation between device-specific screen time and health-related behaviors and 
characteristics. BMC Public Health. (2020) 20:1295. doi: 10.1186/s12889-020-09410-0

 37. Wagner BE, Folk AL, Hahn SL, Barr-Anderson DJ, Larson N, Neumark-Sztainer 
D. Recreational screen time behaviors during the COVID-19 pandemic in the U.S.: a 
mixed-methods study among a diverse population-based sample of emerging adults. Int 
J Environ Res Public Health. (2021) 18:4613. doi: 10.3390/ijerph18094613

 38. Tison GH, Avram R, Kuhar P, Abreau S, Marcus GM, Pletcher MJ, et al. Worldwide 
effect of COVID-19 on physical activity: a descriptive study. Ann Intern Med. (2020) 
173:767–70. doi: 10.7326/m20-2665

 39. Buoite Stella A, AjČeviĆ M, Furlanis G, Cillotto T, Menichelli A, Accardo A, et al. 
Smart technology for physical activity and health assessment during COVID-19 lockdown. 
J Sports Med Phys Fitness. (2021) 61:452–60. doi: 10.23736/s0022-4707.20.11373-2

 40. Beck F, Siefken K, Reimers A. Physical activity in the face of the COVID-19 
pandemic: changes in physical activity prevalence in Germany. Dtsch Z Sportmed. (2022) 
73:175–83. doi: 10.5960/dzsm.2022.537

 41. Füzéki E, Schröder J, Groneberg DA, Banzer W. Physical activity and its related 
factors during the first COVID-19 lockdown in Germany. Sustain For. (2021) 13:13. doi: 
10.3390/su13105711

 42. Mata J, Wenz A, Rettig T, Reifenscheid M, Möhring K, Krieger U, et al. Health 
behaviors and mental health during the COVID-19 pandemic: a longitudinal 
population-based survey in Germany. Soc Sci Med. (2021) 287:114333. doi: 10.1016/j.
socscimed.2021.114333

 43. Charreire H, Verdot C, Szabo de Edelenyi F, Deschasaux-Tanguy M, Srour B, 
Druesne-Pecollo N, et al. Correlates of changes in physical activity and sedentary 
behaviors during the COVID-19 lockdown in France: the NutriNet-Santé cohort study. 
Int J Environ Res Public Health. (2022) 19:12370. doi: 10.3390/ijerph191912370

 44. Constandt B, Thibaut E, De Bosscher V, Scheerder J, Ricour M, Willem A. 
Exercising in times of lockdown: an analysis of the impact of COVID-19 on levels and 
patterns of exercise among adults in Belgium. Int J Environ Res Public Health. (2020) 
17:4144. doi: 10.3390/ijerph17114144

 45. Hailey V, Burton A, Hamer M, Fancourt D, Fisher A. Physical activity during the 
COVID-19 pandemic in the UK: a qualitative analysis of free-text survey data. Int J 
Environ Res Public Health. (2022) 19:14784. doi: 10.3390/ijerph192214784

 46. Sañudo B, Fennell C, Sánchez-Oliver A. Objectively-assessed physical activity, 
sedentary behavior, smartphone use, and sleep patterns pre- and during-COVID-19 
quarantine in young adults from Spain. Sustain For. (2020) 12:5890. doi: 10.3390/su12155890

 47. Ghozy S, Abdelaal A, Shah J, Parker KE, Islam SMS. COVID-19 and physical 
inactivity: teetering on the edge of a deadlier pandemic? J Glob Health. (2021) 11:03031. 
doi: 10.7189/jogh.11.03031

 48. Cheng S. Age and subjective well-being revisited. Psychol Aging. (2004) 19:409–15. 
doi: 10.1037/0882-7974.19.3.409

 49. Fujita F, Diener E. Life satisfaction set point. J Pers Soc Psychol. (2005) 88:158–64. 
doi: 10.1037/0022-3514.88.1.158

 50. Vas L, Gombor A. Az élettel való elégedettség magyar és izraeli orvostanhallgatók 
körében. Mentalhig Pszichoszomatika. (2008) 9:323–47. doi: 10.1556/Mental.9.2008.4.3

 51. Központi Statisztikai Hivatal. A szubjektív jóllét vizsgálatának eredményei 
nemzetközi összehasonlításban. Statiszt Tükör. (2015) 39:1–4. Available at: https://www.
ksh.hu/docs/hun/xftp/stattukor/jollet_nemzetkozi.pdf

 52. Bácsné Bába É, Ráthonyi G, Müller A, Ráthonyi-Odor K, Balogh P, Ádány R, et al. 
Physical activity of the population of the most obese country in Europe. Hungary Front 
Public Health. (2020) 8:203. doi: 10.3389/fpubh.2020.00203

 53. Bácsné Bába É, Müller A, Pfau C, Balogh R, Bartha É, Gy S, et al. Sedentary 
behavior patterns of the Hungarian adult population. Int J Environ Res Public Health. 
(2023) 20:2702. doi: 10.3390/ijerph20032702

 54. Rosenberg DE, Norman GJ, Wagner N, Patrick K, Calfas KJ, Sallis JF. Reliability 
and validity of the sedentary behavior questionnaire (SBQ) for adults. J Phys Act Health. 
(2010) 7:697–705. doi: 10.1123/jpah.7.6.697

 55. Runacres A, Mackintosh KA, Knight RL, Sheeran L, Thatcher R, Shelley J, et al. 
Impact of the COVID-19 pandemic on sedentary time and behaviour in children and 
adults: a systematic review and meta-analysis. Int J Environ Res Public Health. (2021) 
18:11286. doi: 10.3390/ijerph182111286

 56. Brzęk A, Strauss M, Sanchis-Gomar F, Leischik R. Physical activity, screen time, 
sedentary and sleeping habits of polish preschoolers during the COVID-19 pandemic 
and WHO’s recommendations: an observational cohort study. Int J Environ Res Public 
Health. (2021) 18:11173. doi: 10.3390/ijerph182111173

 57. Faria TMTR, Silva AGD, Claro RM, Malta DC. Time trends and COVID-19 post-
pandemic changes in physical activity and sedentary behavior prevalence among 
Brazilian adults between 2006 and 2021. Rev Bras Epidemiol. (2023) 26:e240011.supl.1. 
doi: 10.1590/1980-549720230011.supl.1

 58. Wilms P, Schröder J, Reer R, Scheit L. The impact of “Home Office” work on 
physical activity and sedentary behavior during the COVID-19 pandemic: a 
systematic review. Int J Environ Res Public Health. (2022) 19:12344. doi: 10.3390/
ijerph191912344

 59. Florindo AA, Hallal PC, Moura EC, Malta DC. Practice of physical activities and 
associated factors in adults, Brazil, 2006. Rev Saude Publica. (2009) 43:65–73. doi: 
10.1590/s0034-89102009000900009

 60. Dagmar S, Erik S, Karel F, Aleš S. Gender differences in physical activity, sedentary 
behavior and BMI in the Liberec region: the IPAQ study in 2002-2009. J Hum Kinet. 
(2011) 28:123–31. doi: 10.2478/v10078-011-0029-6

 61. Orlandi M, Rosselli M, Pellegrino A, Boddi M, Stefani L, Toncelli L, et al. Gender 
differences in the impact on physical activity and lifestyle in Italy during the lockdown, 
due to the COVID-19 pandemic. Nutr Metab Cardiovasc Dis. (2021) 31:2173–80. doi: 
10.1016/j.numecd.2021.03.011

 62. Cereijo L, Gullón P, Cebrecos A, Bilal U, Santacruz JA, Badland H, et al. Access to 
and availability of exercise facilities in Madrid: an equity perspective. Int J Health Geogr. 
(2019) 18:15–0. doi: 10.1186/s12942-019-0179-7

 63. Abbasi A, Alalouch C, Bramley G. Open space quality in deprived urban areas: 
user perspective and use pattern. Procedia Soc Behav Sci. (2016) 216:194–205. doi: 
10.1016/j.sbspro.2015.12.028

 64. Van Dyck D, Cardon G, Deforche B, Sallis JF, Owen N, De Bourdeaudhuij I. 
Neighborhood SES and walkability are related to physical activity behavior in Belgian 
adults. Prev Med. (2010) 50:S74–9. doi: 10.1016/j.ypmed.2009.07.027

 65. Flay B. Positive youth development requires comprehensive health promotion 
programs. Am J Health Behav. (2002) 26:407–24. doi: 10.5993/AJHB.26.6.2

 66. Maher JP, Pincus AL, Ram N, Conroy DE. Daily physical activity and life 
satisfaction across adulthood. Dev Psychol. (2015) 51:1407–19. doi: 10.1037/
dev0000037

 67. Wicker P, Frick B. The relationship between intensity and duration of physical 
activity and subjective well-being. Eur J Pub Health. (2015) 25:868–72. doi: 10.1093/
eurpub/ckv131

https://doi.org/10.3389/fpubh.2025.1486785
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3389/fhumd.2021.684137
https://doi.org/10.1186/s12889-020-09410-0
https://doi.org/10.3390/ijerph18094613
https://doi.org/10.7326/m20-2665
https://doi.org/10.23736/s0022-4707.20.11373-2
https://doi.org/10.5960/dzsm.2022.537
https://doi.org/10.3390/su13105711
https://doi.org/10.1016/j.socscimed.2021.114333
https://doi.org/10.1016/j.socscimed.2021.114333
https://doi.org/10.3390/ijerph191912370
https://doi.org/10.3390/ijerph17114144
https://doi.org/10.3390/ijerph192214784
https://doi.org/10.3390/su12155890
https://doi.org/10.7189/jogh.11.03031
https://doi.org/10.1037/0882-7974.19.3.409
https://doi.org/10.1037/0022-3514.88.1.158
https://doi.org/10.1556/Mental.9.2008.4.3
https://www.ksh.hu/docs/hun/xftp/stattukor/jollet_nemzetkozi.pdf
https://www.ksh.hu/docs/hun/xftp/stattukor/jollet_nemzetkozi.pdf
https://doi.org/10.3389/fpubh.2020.00203
https://doi.org/10.3390/ijerph20032702
https://doi.org/10.1123/jpah.7.6.697
https://doi.org/10.3390/ijerph182111286
https://doi.org/10.3390/ijerph182111173
https://doi.org/10.1590/1980-549720230011.supl.1
https://doi.org/10.3390/ijerph191912344
https://doi.org/10.3390/ijerph191912344
https://doi.org/10.1590/s0034-89102009000900009
https://doi.org/10.2478/v10078-011-0029-6
https://doi.org/10.1016/j.numecd.2021.03.011
https://doi.org/10.1186/s12942-019-0179-7
https://doi.org/10.1016/j.sbspro.2015.12.028
https://doi.org/10.1016/j.ypmed.2009.07.027
https://doi.org/10.5993/AJHB.26.6.2
https://doi.org/10.1037/dev0000037
https://doi.org/10.1037/dev0000037
https://doi.org/10.1093/eurpub/ckv131
https://doi.org/10.1093/eurpub/ckv131

	Physical activity: the key to life satisfaction - correlations between physical activity, sedentary lifestyle, and life satisfaction among young adults before and after the COVID-19 pandemic
	1 Introduction
	2 Methods
	2.1 Study sample
	2.2 Instrument
	2.3 Statistical analysis

	3 Results
	3.1 IPAQ and SBQ results
	3.2 What predicts life satisfaction: regression analyses

	4 Discussion
	4.1 IPAQ and SBQ related implications
	4.2 Life satisfaction-related conclusions

	5 Conclusion
	6 Limitations and future research

	References

