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Abstract

Issue addressed: Sedentary behaviours, in particular sitting, increases the risk of cardiovascular disease, type 2 diabetes, obesity and
poorer mental health status. In Australia, 70% of adults sit for more than 8 h per day. The use of social media applications (e.g.
Facebook, Twitter, and Instagram) is on the rise; however, no studies have explored the association of social media use with sitting
time and body mass index (BMI).

Methods: Cross-sectional self-report data on demographics, BMI and sitting time were collected from 1140 participants in the 2013
Queensland Social Survey. Generalised linear models were used to estimate associations of a social media score calculated from
social media use, perceived importance of social media, and number of social media contacts with sitting time and BMI.
Results: Participants with a high social media score had significantly greater sitting times while using a computer in leisure time and
significantly greater total sitting time on non-workdays. However, no associations were found between social media score and
sitting to view TV, use motorised transport, work or participate in other leisure activities; or total workday, total sitting time or BMI.
Conclusions: These results indicate that social media use is associated with increased sitting time while using a computer, and total
sitting time on non-workdays.

So what? The rise in social media use may have a negative impact on health by contributing to computer sitting and total sitting
time on non-workdays. Future longitudinal research with a representative sample and objective sitting measures is needed to

confirm findings.
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Introduction

Sedentary behaviours, such as sitting, increases the risk of
cardiovascular disease, type 2 diabetes, obesity, and poorer mental
health status.'” In Australia, 70% of adults sit for more than 8h
per day,** which is contributing to high levels of non-communicable
diseases."”® By understanding the correlates that drive sitting time,
more effective interventions aimed at reducing sedentary behaviour
can be developed.

An increasing leisure-time activity is social media use. (Social media is
defined as ‘websites and applications that enable users to create
and share content or to participate in social networking.”)’ This paper
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focuses on social networking applications, such as Facebook, Twitter,
and Instagram, which are the most popular forms of social media.® In
2014,81% of the Australian population was able to access the Internet
at home and 70% could access the Internet using their smartphone.’
In 2014, 70% of the Internet users visited social media sites” and in
2015 ~14 million (57%) Australians used Facebook, the most popular
social networking website, at least once a month.'® Despite high and
rising social media use, no studies have explored the connection
between social media use with sitting time or body mass index (BMI).

Although no studies have examined social media use and its
influence on sitting time and BMI, many studies have demonstrated
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negative health outcomes of other screen-based behaviours
including television viewing, computer and Internet use.''™"
Increased TV viewing is associated with an increase in sitting time
and the consumption of energy-dense foods®'" which results in
increased BMI levels and cardiovascular risk.>" Computer game, and
general computer and Internet use also leads to increased BMI'*'2
and chronic disease risk. A six-year prospective study found each one
hourincrementin TV time is associated with an 18% increased risk of
cardiovascular disease mortality.' Social media, however, is being
accessed more frequently via portable technologies (smartphones
and tablets), which may affect the relationship social media use has
with sitting and BMI’ Therefore, further research is needed to
establish whether social media use increases sitting time and BMI.

The aim of the current study was to investigate the connection
between social media use and BMI, sitting during leisure, TV, work,
transport and computer use, and total sitting time on work and non-
work days. Such findings will improve our understanding of how
social media is affecting the health of Australians.

Methods

Sample

The Queensland Social Survey is an annual cross-sectional survey
conducted by the Population Research Laboratory at Central
Queensland University in Australia (CQU) using Computer-Assisted-
Telephone-Interviewing (CATI). Data were collected between July
and August 2013. A sample of Australian adults was randomly
selected from a database with Queensland landline telephone
numbers. To be eligible, participants must be aged 18 or more and
reside in Queensland. Ethics approval was received from the Central
Queensland University Human Research Ethics Committee (H13/
06-120).

Measures

Sitting  time”  was measured using the Workforce Sitting
Questionnaire  which has demonstrated adequate test-retest
reliability (ICC=0.63) and validity compared with accelerometry
(r=045)." The questionnaire assesses weekly sitting time (in
minutes) during work, transport, computer-use outside work, TV
viewing and other leisure-time activities on work and non-workdays.
Average daily sitting in each domain was calculated. Average sitting
time on workdays, non-workdays and total daily sitting time was
also calculated.

In line with past research® the questions focused on social
networking, which is the most popular form of social media.? Social
media behaviour’ was assessed by the following three questions:

(1) how often they visit social media websites, using the scale:
1=Never, 2=Less than once a month, 3=0nce a month,
4=0nce a week, 5=Several times a week, 6=0nce a day,
7 =Several times each day, 8 = At least once every hour

(2) how many social mediafriends they have, using the descriptions:
1=No such account, 2=<10 friends, 3=10-25, 4=25-50,
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5=50-75, 6=75-100, 7=100-200, 8 =200-300, 9=300-500,
10=>500
(3) perceived importance of social networks, using the scale 1 =Not
important at all to 5= Very important.
Cronbach’s o for the three questions was 0.90 demonstrating good
internal reliability. All three variables were recoded to have a possible
range of 0-10 ((result/maximum possible value) x 10) and summed
together to create a total social media score with a possible range
of 0-30.

Scores were then categorised into three groups:

(1) 0=no social media use

(2) 0.01-14.99 =low social media use

(3) 15-30=high social media use.

‘Sociodemographic factors’ assessed included gender, age,
education (no tertiary education, technical college and university)
and occupation (white-collar worker, blue-collar worker and not
employed). The not-employed category included respondents who
participate in home duties and who are retired. A median split was
applied to age; people under the median age of 57 were categorised
as younger participants and people 57 or older were categorised as
older participants.

‘Body massindex’ (BMI) was calculated by dividing participants’ self-
reported weight by height squared (kg/m?).

Statistical analysis

Data were analysed using SPSS 21. After 153 participants were
excluded for missing data on at least one of the variables, a total of
1140 participants were included in the analysis. Eight generalised
linear models were conducted. Zero-inflated negative binomial
models were used for predicting computer, work, leisure and
total workday sitting models due to high zero counts and
overdispersion.'* Negative binomial generalised linear models were
used for the remaining models predicting transport sitting, TV sitting,
non-workday sitting, total sitting and BMI due to positive skew and
overdispersion." Gender, age, education level and occupation were
entered as covariates in each model. The p-values were considered
significant at 0.05.

Results

Demographic factors

Response rate of the survey was 41.2%, which is comparable to other
telephone surveys.'”'® Descriptive statistics of the sample are
presented in Table 1. Half (52%) of the sample was under 57 years of
age and 52% were male. The sample was therefore older than the
Queensland population (median age of 37, including children) and
the gender breakdown was similar to the Queensland population
(males 50%)."” A total of 37% had no tertiary education (similar to the
Australian population of 41%) and 42% were not in paid employment
(similar to the Australian population of 39%).'® However, due to the
older sample, a higher percentage of retirees is likely to be in this
group compared with the population. Chi-square tests revealed that
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a higher percentage of younger participants, females and white collar
workers were high social media users and that a higher percentage of
participants with no tertiary education did not use social media.
Descriptive statistics of participants’ BMI and sitting time in each
social media category are presented in Table 2. Average BMI was
29.76, (s.d.=11.53), which is in the overweight category, and average
daily minutes of total sitting time was 413, (s.d. = 200), which presents
a moderate risk for chronic disease.'”*

Generalised linear models

Outcomes for social media associations with domain specific, non-
workday, workday and total sitting time are presented in
Table 3. A significant association was found between high social
media use and increased non-workday sitting time (OR=1.19,
s.e.=0.08, P=0.03). Participants who did not use social media were
more likely to not use a computer (OR=0.19, s.e.=0.25, P<0.001),
and high social media use was associated with increased computer
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sitting time (OR=1.51,5.e.=0.08, P<001). No significant associations
between social media and work, leisure, transport, TV, total workday,
total sitting or BMI were found.

Discussion

Findings indicate that high social media use is associated with higher
total non-workday sitting and computer sitting. Participants with
high social media use engaged in 51% (an additional 42 min) more
computer sitting and 19% (an additional 18 min ) more non-workday
sitting each day compared with those with no social media use. This
increase in sitting time may be large enough to negatively affect
health. Dunstan et al.*' found an additional 60 min per day of sitting
during TV viewing was associated with an 18% increased risk
of cardiovascular disease mortality after controlling for smoking,
blood pressure, cholesterol and diet, physical activity and waist
circumference.'”? It is noteworthy that high social media use was

Table 1. Descriptive statistics of sample demographics by social media use
Demographics Social media use
None Low High Total
n (%) n (%) n (%) n (%) x? P
Age (years) 46 (9.3) 79 (24.5) 166 (49.4) 291 (25.2) 205.7 <0.001
<45 241 (48.6) 163 (50.5) 135 (40.2) 539 (46.7)
45-64 209 (42.1) 81 (25.1) 35(104) 325 (28.1)
> 65
Gender 32.74 <0.001
Males 276 (56.4) 185 (57.8) 127 (384) 588 (51.6)
Females 213 (43.6) 135 (42.2) 204 (61.6) 552 (484)
Education 23.99 <0.001
No tertiary 218 (44.6 100 (31.3) 100 (30.2) 418 (36.7)
Technical college 105 (21.5) 83 (25.9) 96 (29.0) 284 (24.9)
University
Occupation 2948 <0.001
White collar 199 (40.7) 166 (51.9) 191 (57.7) 556 (48.8)
Blue collar 42 (8.6) 32 (10.0) 31 (94) 105 (9.2)
Not employed 248 (50.7) 122 (38.1) 109 (32.9) 479 (42.0)
Location 219 033
Urban 416 (84.2) 283 (87.9) 285 (85.1) 984 (85.5)
Rural 78 (15.8) 39 (12.1) 50 (14.9) 167 (14.5)
Total 489 (100) 320 (100) 331 (100) 1140 (100)

Table 2. Descriptive statistics of body mass index (BMI), domain specific and total sitting time (min) per day by social media use

Data from the 2013 Queensland Social Survey. M, mean; s.d., standard deviation

Work Leisure Computer  Transport TV Total Total Total BMI
workday non-workday
M (s.d.) M (s.d.) M (s.d.) M (s.d.) M (s.d.) M (s.d.) M (s.d.) M (s.d.) M (s.d.)
Social media use
None 97.96 (138.55) 57.92 (83.26) 49.67 (7836) 5641 (81.94) 147.54 (94.06) 154.14 (224.97) 25535 (195.56) 404.61 (207.27) 29.97 (11.03)
Low 126.73 (149.46) 5248 (68.80) 68.96 (78.74) 53.89 (65.20) 130.18 (92.68) 185.82 (209.55) 246.56 (226.52) 427.83 (207.27) 28.73 (9.96)
High 127.86 (149.46) 5854 (6249) 9147 (11341) 54.18 (65.35) 122.53 (86.91) 181.64 (214.38) 272.94 (221.95) 44753 (193.18) 30.26 (12.17)
Total 10540 (142.28) 57.06 (73.71) 62.69 (89.46) 5346 (72.30) 13937 (98.57) 15933 (212.59) 258.65 (210.93) 413.13 (200.14) 29.76 (11.53)
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devices that allow people to multitask while using social media (e.g
updating Facebook status while watching TV or walking). Further, the
impact of social media on the population may have been
underestimated in this study due to the older age of participants.

Conclusion

This study is the first to examine associations of social media use with
sitting time and BMI. Findings suggest that social media is associated
with high computer and non-workday sitting time. Future research
using a representative sample, objective sitting measures and
detailed measures of how social media is accessed needs to be
conducted to determine whether social media should be addressed
when trying to reduce computer and non-workday sitting time.

Acknowledgements

CV is supported through a Future Leader Fellowship from the
National Heart Foundation of Australia (ID 100427). CES is supported
by a National Health and Medical Research Council ECR Fellowship (ID
1090517). MID is supported by a Future Leader Fellowship (ID
100029) from the National Heart Foundation of Australia. Data
collection through the Queensland Social Survey was funded by a
grant from the Population Research Laboratory, Central Queensland
University.

References

1. Owen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the population
health science of sedentary behavior. Exerc Sport Sci Rev 2010; 38(3): 105-13.
doi:10.1097/JES.0b013e3181e373a2

2. ChaulY,Grunseit AC,Chey T, Stamatakis E, Brown WJ, Matthews CE, et al. Daily sitting
time and all-cause mortality: a meta-analysis. PLoS One 2013; 8(11): e80000.
doi:10.1371/journal.pone.0080000

3. Rhodes RE, Mark RS, Temmel CP. Adult sedentary behavior: a systematic review.
Am J Prev Med 2012; 42(3): e3-28. doi:10.1016/j.amepre.2011.10.020

4. Chau JY, van der Ploeg HP, Dunn S, Kurko J, Bauman AE. A tool for measuring
workers’ sitting time by domain: the Workforce Sitting Questionnaire. Br J Sports
Med 2011; 45(15): 1216-22. doi:10.1136/bjsports-2011-090214

5. Stamatakis E, Grunseit AC, Coombs N, Ding D, Chau JY, Phongsavan P, et al.
Associations between socio-economic position and sedentary behaviour in a large
population sample of Australian middle and older-aged adults: The Social,
Economic, and Environmental Factor (SEEF) Study. Prev Med 2014; 63: 72-80.
doi:10.1016/j.ypmed.2014.03.009

20.

21.

22.

23.

24.

Health Promotion Journal of Australia 95

Australian Bureau of Statistics. Profiles of health, Australia, 2011-13. ABS: Canberra,
Australia; 2013.

Collins English Dictionary. ‘social media’. Harper Collins Publishers. c. 2013.
Available from: http://www.collinsdictionary.com/dictionary/english/social-media
[Verified 7 October 2016].

Perrin A. Social media usage: 2005-2015. 2015. Available from: http:/www.
pewinternet.org/2015/10/08/social-networking-usage-2005-2015/  [Verified 8
August 2016].

Australian Communications and Media Authority. Australians embrace a digital life,
in researchamca. 2015, ACMA: Canberra, Australia.

Cowling D. Social media statistics Australia — March 2015. SocialMediaNews.com.au
30 April 2015. Available from: http://www.socialmedianews.com.au/social-media-
statistics-australia-march-2015/ [Verified 7 October 2016].

Bickham DS, Blood EA, Walls CE, Shrier LA, Rich M. Characteristics of screen media use
associated with higher BMI in young adolescents. Pediatrics 2013; 131(5): 935-41.
doi:10.1542/peds.2012-1197

Ballard M, Gray M, Reilly J, Noggle M. Correlates of video game screen time among
males: body mass, physical activity, and other media use. Fat Behav 2009; 10(3):
161-7. doi:10.1016/j.eatbeh.2009.05.001

Vandelanotte C, Sugiyama T, Gardiner P, Owen N. Associations of leisure-time
internet and computer use with overweight and obesity, physical activity and
sedentary behaviors: cross-sectional study. J Med Internet Res 2009; 11(3): e28.
doi:10.2196/jmir.1084

Slymen DJ, Ayala GX, Arredondo EM, Elder JP. A demonstration of modeling count
data with an application to physical activity. Epidemiol Perspect Innov 2006; 3: 3.
doi:10.1186/1742-5573-3-3

Curtin R, Presser S, Singer E. Changes in telephone survey non-response over the
past quarter century. Public Opin Q 2005; 69: 87-98. doi:10.1093/poq/nfi002
Sinclair M, O’Toole J, Malawaraarachchi M, Leder K. Comparison of response rates
and cost-effectiveness for a community-based survey: postal, internet and
telephone modes with generic or personalised recruitment approaches. BMC Med
Res Methodol 2012; 12: 132.

Australian Bureau of Statistics. Population by age and sex, regions of Australia,
2013. Canberra, Australia: ABS; 2014.

Australian Bureau of Statistics. Education and work, Australia, May 2015. Canberra,
Australia: ABS; 2015.

Department of Health and Aging. About overweight and obesity. 2009, Canberra,
Australia: DoHa.

Pavey TG, Peeters GG, Brown WJ. Sitting-time and 9-year all-cause mortality in older
women. BrJ Sports Med 2015; 49(2): 95-9. doi:10.1136/bjsports-2012-091676
Dunstan DW, Barr ELM, Healy GN, Salmon J, Shaw JE, Balkau B, et al. Television
viewing time and mortality. Circulation 2010; 121: 384-91. doi:10.1161/CIRCU
LATIONAHA.109.894824

van der Ploeg HP, Chey T, Korda RJ, Banks E, Bauman A. Sitting time and all-cause
mortality risk in 222 497 Australian adults. Arch Intern Med 2012; 172(6): 494-500.
doi:10.1001/archinternmed.2011.2174

Chau JY, van der Ploeg HP, Merom D, Chey T, Bauman AE. Cross-sectional
associations between occupational and leisure-time sitting, physical activity and
obesity in working adults. Prev Med 2012; 54(3-4): 195-200. doi:10.1016/j.yp
med.2011.12.020

Department of Transport and Main Roads. Mobile phones and driving. 2016.
Available from: http//www.tmr.gld.gov.au/Safety/Queensland-road-rules/Road-
rules-refresher/Mobile-phone-use.aspx [Verified 16 August 2016].

www.publish.csiro.au/journals/hpja


dx.doi.org/10.1097/JES.0b013e3181e373a2
dx.doi.org/10.1371/journal.pone.0080000
dx.doi.org/10.1016/j.amepre.2011.10.020
dx.doi.org/10.1136/bjsports-2011-090214
dx.doi.org/10.1016/j.ypmed.2014.03.009
http://www.collinsdictionary.com/dictionary/english/social-media
http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/
http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/
http://www.socialmedianews.com.au/social-media-statistics-australia-march-2015/
http://www.socialmedianews.com.au/social-media-statistics-australia-march-2015/
dx.doi.org/10.1542/peds.2012-1197
dx.doi.org/10.1016/j.eatbeh.2009.05.001
dx.doi.org/10.2196/jmir.1084
dx.doi.org/10.1186/1742-5573-3-3
dx.doi.org/10.1093/poq/nfi002
dx.doi.org/10.1136/bjsports-2012-091676
dx.doi.org/10.1161/CIRCULATIONAHA.109.894824
dx.doi.org/10.1161/CIRCULATIONAHA.109.894824
dx.doi.org/10.1001/archinternmed.2011.2174
dx.doi.org/10.1016/j.ypmed.2011.12.020
dx.doi.org/10.1016/j.ypmed.2011.12.020
http://www.tmr.qld.gov.au/Safety/Queensland-road-rules/Road-rules-refresher/Mobile-phone-use.aspx
http://www.tmr.qld.gov.au/Safety/Queensland-road-rules/Road-rules-refresher/Mobile-phone-use.aspx

