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Abstract: The aim of this investigation was to estimate the independent and combined associations
of sedentary behaviour (SB) and physical activity (PA) with life satisfaction, happiness and perceived
health in university students. In a cross-sectional survey, 12,492 university students (median age
20 years, interquartile range = 3) from 24 countries responded to a questionnaire on SB, PA and
well-being indicators. In adjusted linear regression, higher SB (4 to <8 h and >8 h) was associated
with poorer life satisfaction (§ = —0.21, confidence interval (CI): —0.27 to —0.14) and lower happiness
(B = —0.31, CI: =0.46 to —0.17), and higher SB (>8 h) was associated with lower perceived health
(B = —0.08, CI: —=0.13 to 0.03). In addition, moderate and/or high PA increased the odds for higher
life satisfaction (8 = 0.10, CI: 0.04 to 0.16), greater happiness (f = 0.27, CI: 0.15 to 0.39) and better
perceived health (8 = 0.12, CI: 0.08 to 0.15). Programmes that reduce SB and increase PA may promote
life satisfaction, happiness and perceived health status in this university student population.
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1. Introduction

In a systematic review, evidence was found for an association between sedentary behaviour
(SB), physical inactivity and various forms of morbidity, including depression and anxiety, and also
mortality [1,2]. Less is known about the relationship between SB and physical activity (PA) with life
satisfaction, happiness and perceived health.

Few studies among different age groups, predominantly in countries with high income,
found a negative association between SB and a positive association between PA and life satisfaction,
happiness and perceived health. For example, among university students in Ireland, PA was associated
with happiness and better perceived health [3]. Among university students in Croatia, PA was
associated with life satisfaction [4]. Among adolescents in Iceland, lower SB and higher PA was
associated greater life satisfaction [5], and among American college students, combined PA and SB was
associated life satisfaction [6].

Among European adults from 15 countries, higher PA levels were in a positive dose-response
relationship associated with greater happiness [7]. Among older adults in Norway, PA was associated
with better perceived health [8]. In a longitudinal study, PA decreased the odds of unhappiness
after two and four years [9]. In community-dwelling older adults, SB was associated with lower life
satisfaction [10]. In a one-week intervention that induced SB, poorer life satisfaction was found [11].
Fewer studies have investigated the independent and combined associations of SB and PA with
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life satisfaction, happiness and perceived health in low- and middle-income countries. It would
be important to investigate if associations between SB and PA with life satisfaction, happiness and
perceived health can be found in a study across culturally different countries and regions in the world.
Therefore, the aim of this investigation was to estimate the independent and combined associations of
SB and PA with life satisfaction, happiness and perceived health in university students in 24 low- and
middle-income countries.

2. Methods

2.1. Sample and Procedure

A cross-sectionally administered survey included 12,492 university students (median age
20 years, interquartile range = 3) with complete sedentary and physical activity measurements
from 24 low- and middle-income countries (Bangladesh, Cameroon, Columbia, Grenada, India,
Ivory Coast, Kenya, Jamaica, Kyrgyzstan, Laos, Madagascar, Malaysia, Mauritius, Myanmar, Namibia,
Nigeria, Philippines, Russia, South Africa, Thailand, Tunisia, Turkey, Venezuela and Vietnam).
Methodological procedures have been described previously [12]. Briefly, one university per country
was selected by purposeful sampling. In each university, a stratified random sampling procedure
was used to randomly select undergraduate students for a self-administered questionnaire survey
and anthropometric measurements. Participating students signed informed consent forms, and all
implementing institutions obtained ethics approvals: Ethics Review Committee North South University,
Ethics Committee of the University of Yaoundé, Universidad de Pamplona Ethics Committee,
St. George’s University Institutional Review Board, Ethics Committee of Institute of Technology
and Institute of Sciences at GITAM (Gandhi Institute of Technology and Management) University,
Félix Houphouét Boigny University Ethics Committee, University of Nairobi University of Nairobi
Ethics and Research Committee, University of the West Indies Ethics Committee, Kyrgyz State
Medical Academy Ethics Committee, The Ethics Committee of the University of Health Sciences,
Ethics Committee of the University of Antananarivo, University of Malaya Medical Ethics committee
(MECID 201412-905), University of Mauritius Research Ethics Committee, Research and Ethical
Committee of University of Medicine 1, Research Ethics Committee of the University of Namibia,
Ethics Review Committee Obafemi Awolowo University, Committee of the Western Visayas Health
Research, Ethics Committee of the Peoples’ Friendship University of Russia, Medunsa Research and
Ethics Committee (MREC/H/275/2012), Committee for Research Ethics (Social Sciences) of Mahidol
University (MU-SSIRB 2015/ 116(B2), National Ethics Committee for Health Research at Institut National
de la Santé Publique, Ethics Committee Istanbul University, Ethics Committee of the Universidad
Central de Venezuela, and Committee of Research Ethics of Hanoi School of Public Health.

2.2. Measures

2.2.1. Exposure Variables

SB and PA were assessed with the “International Physical Activity Questionnaire (IPAQ) short
form” [13]. SB was classified into low (<4 h), moderate (4 to <8 h) and high (>8 h) per day sedentary
time [14], and PA was classified into three levels (low, moderate and high) of PA [15].

2.2.2. Outcome Variables

Life satisfaction was assessed with the question, “All things considered, how satisfied are you
with your life as a whole?” Responses ranged from 1 = very satisfied to 5 = very dissatisfied and were
reverse scored so that higher scores represent greater life satisfaction [16].

Happiness was assessed with a four-item Subjective Happiness Scale (SHS) [17], with higher
scores (4-20) depicting greater levels of subjective happiness. Cronbach’s alpha for the SHS was 0.94 in
this sample.
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Perceived health status was measured with one item, “In general, would you say that your health
is... 1 = excellent, 2 = very good, 3 = good, 4 = fair or 5 = poor?” [18]. Responses were reverse scored
with higher scores depicting better health.

2.2.3. Confounding Variables

Socio-demographic items included age, sex, country income and subjective wealth status.

Social support was sourced from three questions of the Social Support Questionnaire [19]
(Cronbach’s alpha was 0.94 for this sample).

Tobacco use was measured with the item, “Do you currently use one or more of the following
tobacco products (cigarettes, snuff, chewing tobacco, cigars, etc.)?” (“yes” or “no”) [20].

Binge alcohol use (past month) was measured with the item, “How often do you have (for men)
five or more and (for women) four or more drinks on one occasion?” [21].

Body mass index (BMI) was assessed “with standard anthropometric measurements” [22].

2.3. Data Analysis

Statistical analysis was performed with STATA software version 14.0 (Stata Corporation,
College Station, TX, USA). Parametric statistical procedures were used to show differences in
proportions. Multivariable linear regression was used to calculate coefficient estimates and confidence
intervals of associations of SB and PA with life satisfaction, happiness and perceived health status.
In addition, linear regression was used to estimate the combined relationship of SB and PA with life
satisfaction, happiness and perceived health status. Multivariable models were adjusted for relevant
confounders, including sex, wealth status, country, social support, tobacco use, binge drinking and
body mass index. For the combined linear regression analysis, “the sample was sub-divided based
on sedentary and physical activity levels into four groups: (1) high sedentary time (>8 h) plus low
physical activity group (reference category), (2) high sedentary time (>8 h) plus moderate or high
physical activity group, (3) low or moderate sedentary time (<8 h) plus low physical activity group,
and (4) low or moderate sedentary time (<8 h) plus moderate or high physical activity group” [22].
Missing data were excluded from the analysis. A p < 0.05 was considered significant.

3. Results

3.1. Sample Characteristics

Study participants engaged in <4 h (23.5%), 4 to <8 h (42.5%) and >8 h (34.0%) SB per day. The PA
levels of the participants were as follows: 42.2% low, 36.5% moderate and 21.2% high PA. The mean life
satisfaction was 3.14 (range 1-5), happiness 13.08 (range 4-20) and self-rated health status 2.98 (range
1-5). Older students had lower life satisfaction and self-rated health scores than younger students.
Happiness scores were higher in students with higher wealth status, living in a country with higher
income (middle-income country) (see Table 1).

Table 1. Sample characteristics and well-being indicators.

Variable Total Life Satisfaction Happiness Perceived Health Status
Range 1-5 4-20 1-5
N (%) or M (SD) M (SD) M (SD) M (SD)
All 12,492 3.14 (1.2) 13.08 (2.7) 2.98 (1.0)
Age in years
18-19 4262 (34.1) 3.22(1.2) 13.09 (2.7) 3.12 (1.0)
20-21 4393 (35.2) 3.21(1.2) 13.07 (2.8) 2.94 (1.0)

22-30 3837 (30.7) 2.97 (1.3)* 13.09 (2.7) 2.88 (1.0) *
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Sex
Female 7111 (57.1) 3.12(1.2) 13.03 (2.6) 2.98 (0.9)
Male 5353 (42.9) 3.18 (1.3) 13.15 (2.8) 2.98 (1.0)
Wealth status
Low 6910 (55.5) 3.15(1.2) 12.81 (2.7) 2.97 (1.0)
High 5548 (44.5) 3.14 (1.3) 13.40 (2.7) * 2.99 (1.0)
Country income
Low/lower middle-income 6322 (50.6) 2.95(1.2) 12.74 (2.8) 3.01 (1.0)
Upper middle-income 6170 (49.4) 331(1.2)* 13.36 (2.7) * 2.95 (1.0)
Social support
Low 4320 (34.6) 3.13(1.2) 12.56 (3.0) 3.00 (1.0)
High 8162 (65.4) 3.15(1.3) 13.34 (2.5) * 3.01 (1.0)
Current tobacco use
No 11298 (91.1) 3.17 (1.2) 13.05 (2.7) 2.99 (1.0)
Yes 1097 (8.9) 295 (1.3) * 13.19 (2.9) 2.97 (1.0)
Past month binge drinking
No 11131 (89.1) 3.19 (1.2) 13.06 (2.7) 3.01 (1.0)
Yes 1361 (10.9) 2.77 (1.2) * 13.21 (2.7) 2.77 (1.0) *
Body mass index 21.9 (4.5)
Sedentary behaviour
<4h 2935 (23.5) 3.37 (1.2) 13.25 (2.9) 2.98 (1.0)
4to<8h 5315 (42.5) 3.18 (1.2) 13.03 (2.7) 3.04 (1.0)
>8h 4242 (34.0) 295(1.2)* 13.03 (2.6) * 291 (1.0) *
Physical activity
Low 5272 (42.2) 3.09 (1.2) 13.04 (2.7) 2.91(0.9)
Moderate 4573 (36.6) 3.28 (1.2) 13.03 (2.7) 3.06 (1.0)
High 2647 (21.2) 3.02 (1.3) * 13.23 (2.8) * 298 (1.1) *
*p < 0.001.

3.2. Associations of SB and PA with Well-Being Indicators

In the final adjusted linear regression model, higher SB (4 to <8 h and >8 h) was associated
with lower life satisfaction and lower happiness, while higher SB (>8 h) was associated with lower
perceived health, and moderate SB (4 to <8 h) was associated with higher perceived health. In addition,
moderate and/or high PA was associated with higher life satisfaction, greater happiness and better
perceived health (see Table 2).

Table 2. Coefficient estimates for life satisfaction, happiness and perceived health status.

Variable

Unadjusted Coefficient Estimates: 3

Adjusted Coefficient Estimates 1:

(95% CI) B (95% CI)
Life satisfaction
SB a day
<4 h Reference Reference
4to<8h —-0.13 (-0.19, —0.08) *** —0.10 (-0.16, —0.04) ***
>8h ~0.36 (—0.42, —0.31) *** —0.21 (=0.27, —0.14) ***
Happiness
SB a day
<4h Reference Reference
4to<8h —0.25 (-0.37, —0.12) *** —0.39 (—0.53, —0.26) ***
>8h —0.27 (-=0.40, —0.14) *** —0.31 (—0.46, —0.17) ***
Perceived health status
SB a day
<4h Reference Reference
4to<8h 0.06 (0.01, 0.10) ** 0.06 (0.02,0.11) *
>8h —0.08 (—0.13, —0.04) *** —0.08 (-0.13, —0.03) **
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Life satisfaction

PA
Low Reference Reference
Moderate 0.18 (0.13, 0.23) *** 0.10 (0.04, 0.16) ***
High —0.09 (-0.15, —0.03) ** 0.01 (—0.06, 0.06)
Happiness
PA
Low Reference Reference
Moderate 0.09 (-0.04, 0.22) 0.00 (-0.11, 0.11)
High 0.35 (0.21, 0.49) *** 0.27 (0.15, 0.39) ***
Perceived health status
PA
Low Reference Reference
Moderate 0.13 (0.09, 0.17) *** 0.12 (0.08, 0.15) ***
High 0.08 (0.03, 0.12) *** 0.05 (0.01, 0.09) *

SB = sedentary behaviour; PA = physical activity; CI = confidence interval; 1 Adjusted for age, sex, wealth status,
country, social support, tobacco use, binge drinking, and body mass index; *** p < 0.001; ** p < 0.01; * p < 0.05.

3.3. Combined Associations of SB and PA with Well-Being Indicators

Compared to participants with high SB (>8 h) and low PA, students who had less than 8 h SB and
engaged in moderate or high PA had a significantly greater life satisfaction and better perceived health
status, after adjusting for relevant confounders. In unadjusted analysis, students who engaged <8 h in
SB and in moderate or high PA had greater happiness (see Table 3).

Table 3. Combined associations of sedentary behaviour and physical activity with life satisfaction,
happiness and perceived health status.

. Unadjusted Coefficient Adjusted Coefficient
Variable " M (SD) Estinllates: B (95% CI) Estirlnates 1. B (95% CI)
Life satisfaction
High SB & low PA 1153 293 (1.2) Reference Reference
High SB & moderate or high PA 2688 2.95 (1.3) —-0.09 (-0.17, -0.02) * —0.04 (-0.12, 0.05)
Low or moderate SB & low PA 3148 3.18(1.2) 0.08 (0.01, 0.14) * —0.02 (-0.09, 0.05)
Low or moderate SB & moderate or high PA 5121 3.28 (1.2) 0.22 (0.16, 0.28) *** 0.10 (0.03, 0.17) **
Happiness
High SB & low PA 1033 12.94 (2.5) Reference Reference
High SB & moderate or high PA 2472 13.06 (2.7) 0.14 (-0.04, 0.31) 0.13 (-0.07, 0.32)
Low or moderate SB & low PA 2741 13.02 (2.8) 0.03 (-0.12, 0.18) 0.07 (~0.09, 0.23)
Low or moderate SB & moderate or high PA 4600 13.19 (2.7) 0.26 (0.12, 0.41) *** 0.13 (—0.03, 0.29)
Self-rated health status
High SB & low PA 1368 2.88(0.9) Reference Reference
High SB & moderate or high PA 2873 2.93 (1.0) 0.01 (—0.05, 0.07) —0.04 (=0.12, 0.05)
Low or moderate SB & low PA 3568 2.94 (1.0) —0.01 (-0.06, 0.04) —0.02 (-0.09, 0.05)
Low or moderate SB & moderate or high PA 5408 3.07 (1.0) 0.15 (0.10, 0.20) *** 0.13 (0.07, 0.18) ***

SB = sedentary behaviour; PA = physical activity; CI = confidence interval; 1 Adjusted for age, sex, wealth status,
country, social support, tobacco use, binge drinking, and body mass index; *** p < 0.001; ** p < 0.01; * p < 0.05.

4. Discussion

Analysis of survey data from a large sample of undergraduate university students from 24 low- and
middle-income countries showed a significant independent association between higher SB and moderate
and/or high PA with higher life satisfaction, happiness and perceived health. These associations
remained statistically significant after controlling for relevant confounders. These findings are
consisted with results from studies among university students and other populations in high-income
countries [3-5,8]. One finding was contrary to expectation, namely that moderate SB (4 to <8 h) was
associated with higher perceived health. This result will need further investigation.

Finally, the findings seem to confirm previous results from studies of university students in the
USA [6], adolescents in Iceland [5] and school children and adolescents in Iran [23]. This suggests a
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combined association of SB and PA with life satisfaction, perceived health status and in unadjusted
analysis with happiness. Furthermore, longitudinal research is needed to confirm findings from
this study.

Study Limitations

Since this was a cross-sectional investigation, we cannot draw causal conclusions. Results from this
study only included university students and cannot be generalised to the general population. In this
study, SB and PA were assessed by self-reporting. In the future, objective measures should also be
included. The assessment of two of the outcome variables, life satisfaction and perceived health status,
were only assessed with single items, and future studies may include more comprehensive measures.

5. Conclusions

The current study showed an independent association of low SB and moderate or high PA with
life satisfaction, happiness and perceived health status, in addition to a combined association of low
SB and moderate or high PA with life satisfaction and perceived health status. Reducing SB and
increasing PA may promote life satisfaction, happiness and perceived health status in this university
student population.

Author Contributions: S.P. and K.P. designed the analysis, analysed the data, wrote the manuscript and approved
the final paper.

Funding: This research received no external funding.
Acknowledgments: The participating institutions are thanked for their contribution.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  De Rezende, L.F,; Rodrigues Lopes, M.; Rey-Lopez, ].P.; Matsudo, V.K.; Luiz Odo, C. Sedentary behavior and
health outcomes: An overview of systematic reviews. PLoS ONE 2014, 9, 105620. [CrossRef] [PubMed]

2. World Health Organization (WHO). Physical Inactivity a Leading Cause of Disease and Disability,
Warns WHO. 2019. Available online: https://www.who.int/mediacentre/news/releases/release23/en/
(accessed on 5 January 2019).

3. Murphy, M.H,; Carlin, A.; Woods, C.; Nevill, A.; MacDonncha, C.; Ferguson, K.; Murphy, N. Active students
are healthier and happier than their inactive peers: The results of a large representative cross-sectional study
of university students in Ireland. J. Phys. Act. Health 2018, 15, 737-746. [CrossRef] [PubMed]

4. Pedisi¢, Z.; Greblo, Z.; Phongsavan, P; Milton, K.; Bauman, A.E. Are total, intensity- and domain-specific
physical activity levels associated with life satisfaction among university students? PLoS ONE 2015, 10,
e0118137. [CrossRef] [PubMed]

5. Hrafnkelsdottir, S.M.; Brychta, R.J.; Rognvaldsdottir, V.; Gestsdottir, S.; Chen, K.Y.; Johannsson, E.;
Gudmundsdottir, S.L.; Arngrimsson, S.A. Less screen time and more frequent vigorous physical activity
is associated with lower risk of reporting negative mental health symptoms among Icelandic adolescents.
PLoS ONE 2018, 13, €0196286. [CrossRef] [PubMed]

6.  Mabher, ].P; Doerksen, S.E.; Elavsky, S.; Conroy, D.E. Daily satisfaction with life is regulated by both physical
activity and sedentary behavior. J. Sport Exerc. Psychol. 2014, 36, 166-178. [CrossRef] [PubMed]

7. Richards, J.; Jiang, X.; Kelly, P.; Chau, J.; Bauman, A.; Ding, D. Don’t worry, be happy: Cross-sectional
associations between physical activity and happiness in 15 European countries. BMC Public Health 2015, 15,
53. [CrossRef] [PubMed]

8.  Lohne-Seiler, H.; Hansen, B.H.; Kolle, E.; Anderssen, S.A. Accelerometer-determined physical activity and
self-reported health in a population of older adults (65-85 years): A cross-sectional study. BMC Public Health
2014, 14, 284. [CrossRef] [PubMed]

9. Wang, E; Orpana, HM.; Morrison, H.; de Groh, M.; Dai, S.; Luo, W. Long-term association between
leisure-time physical activity and changes in happiness: Analysis of the Prospective National Population
Health Survey. Am. J. Epidemiol. 2012, 176, 1095-1100. [CrossRef] [PubMed]


http://dx.doi.org/10.1371/journal.pone.0105620
http://www.ncbi.nlm.nih.gov/pubmed/25144686
https://www.who.int/mediacentre/news/releases/release23/en/
http://dx.doi.org/10.1123/jpah.2017-0432
http://www.ncbi.nlm.nih.gov/pubmed/30119614
http://dx.doi.org/10.1371/journal.pone.0118137
http://www.ncbi.nlm.nih.gov/pubmed/25695492
http://dx.doi.org/10.1371/journal.pone.0196286
http://www.ncbi.nlm.nih.gov/pubmed/29698499
http://dx.doi.org/10.1123/jsep.2013-0185
http://www.ncbi.nlm.nih.gov/pubmed/24686953
http://dx.doi.org/10.1186/s12889-015-1391-4
http://www.ncbi.nlm.nih.gov/pubmed/25636787
http://dx.doi.org/10.1186/1471-2458-14-284
http://www.ncbi.nlm.nih.gov/pubmed/24673834
http://dx.doi.org/10.1093/aje/kws199
http://www.ncbi.nlm.nih.gov/pubmed/23171884

Int. |. Environ. Res. Public Health 2019, 16, 2084 7of7

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mabher, J.P; Conroy, D.E. Daily life satisfaction in older adults as a function of (in)activity. J. Gerontol. B
Psychol. Sci. Soc. Sci. 2017, 72, 593-602. [CrossRef] [PubMed]

Edwards, M.K.; Loprinzi, P.D. Experimentally increasing sedentary behavior results in decreased life
satisfaction. Health Promot. Perspect. 2017, 7, 88-94. [CrossRef] [PubMed]

Pengpid, S.; Peltzer, K.; Kassean, H.K.; Tsala Tsala, J.P.; Sychareun, V.; Miiller-Riemenschneider, F.
Physical inactivity and associated factors among university students in 23 low, middle and high income
countries. Int. ]. Public Health 2015, 60, 539-549. [CrossRef] [PubMed]

Craig, C.L.; Marshall, ALL.; Sjostrom, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.;
Ekelund, U.L.E; Yngve, A; Sallis, J.F; et al. International physical activity questionnaire: 12-Country
reliability and validity. Med. Sci. Sports Exerc. 2003, 35, 1381-1395. [CrossRef] [PubMed]

Ekelund, U.; Steene-Johannessen, J.; Brown, W.].; Fagerland, M.W.; Owen, N.; Powell, K.E.; Bauman, A.;
Lee, LM.; Series, L.P.A. Lancet Sedentary Behaviour Working Group. Does physical activity attenuate,
or even eliminate, the detrimental association of sitting time with mortality? A harmonised meta-analysis of
data from more than 1 million men and women. Lancet 2016, 388, 1302-1310. [CrossRef]

International Physical Activity Questionnaire (IPAQ) Research Committee. International Physical Activity
Questionnaire. 2016. Available online: https://sites.google.com/site/theipag/scoring-protocol (accessed on
20 October 2018).

Wardle, ].; Steptoe, A. The European Health and Behaviour Survey: Rationale, methods and initial results
from the United Kingdom. Soc. Sci. Med. 1991, 33, 925-936. [CrossRef]

Lyubomirsky, S.; Lepper, H.S. A measure of subjective happiness: Preliminary reliability and construct
validation. Soc. Indic. Res. 1999, 46, 137-155. [CrossRef]

Pengpid, S.; Peltzer, K.; Samuels, T.A.; Gasparishvili, A. Factors associated with self-rated health status
among university students from 26 low, middle and high income countries. J. Psychol. Afr. 2015, 25, 448-453.
[CrossRef]

Brock, D.; Sarason, I.; Sarason, B.; Pierce, G. Simultaneous assessment of perceived global and
relationship-specific support. J. Soc. Pers. Relatsh. 1996, 13, 143-152. [CrossRef]

World Health Organization (WHO). Guidelines for Controlling and Monitoring the Tobacco Epidemic;
WHO: Geneva, Switzerland, 1998.

Bush, K,; Kivlahan, D.R.; McDonell, M.B.; Fihn, S.D.; Bradley, K.A. The audit alcohol consumption questions
(AUDIT-C), an effective brief screening test for problem drinking. Arch. Int. Med. 1998, 158, 1789-1795.
[CrossRef]

Pengpid, S.; Peltzer, K. High sedentary behaviour and low physical activity are associated with lower health
related quality of life in Myanmar and Vietnam. Cogent Psychol. 2019, 6, 1601327. [CrossRef]

Matin, N.; Kelishadi, R.; Heshmat, R.; Motamed-Gorji, N.; Djalalinia, S.; Motlagh, M.E.; Ardalan, G.;
Arefirad, T.; Mohammadji, R; Safiri, S.; et al. Joint association of screen time and physical activity on self-rated
health and life satisfaction in children and adolescents: The CASPIAN-IV study. Int. Health 2017, 9, 58-68.
[CrossRef] [PubMed]

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1093/geronb/gbv086
http://www.ncbi.nlm.nih.gov/pubmed/26405078
http://dx.doi.org/10.15171/hpp.2017.16
http://www.ncbi.nlm.nih.gov/pubmed/28326289
http://dx.doi.org/10.1007/s00038-015-0680-0
http://www.ncbi.nlm.nih.gov/pubmed/25926342
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/pubmed/12900694
http://dx.doi.org/10.1016/S0140-6736(16)30370-1
https://sites.google.com/site/theipaq/scoring-protocol
http://dx.doi.org/10.1016/0277-9536(91)90263-C
http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1080/14330237.2015.1101274
http://dx.doi.org/10.1177/0265407596131008
http://dx.doi.org/10.1001/archinte.158.16.1789
http://dx.doi.org/10.1080/23311908.2019.1601327
http://dx.doi.org/10.1093/inthealth/ihw044
http://www.ncbi.nlm.nih.gov/pubmed/27836949
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Sample and Procedure 
	Measures 
	Exposure Variables 
	Outcome Variables 
	Confounding Variables 

	Data Analysis 

	Results 
	Sample Characteristics 
	Associations of SB and PA with Well-Being Indicators 
	Combined Associations of SB and PA with Well-Being Indicators 

	Discussion 
	Conclusions 
	References

