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TOO MUCH SITTING:
A NEW HEALTH HAZARD!
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It has been known for quite some time now that physical inactivity leads to
severe health risks. Something that is virtually unknown is that prolonged
sitting (sedentary behaviour) also involves health risks, regardless of
whether someone meets the physical activity guideline. In particular, our
working lives force us to sit for long periods and so this can be seen as a
new occupational risk.

SEDENTARY BEHAVIOUR

Sedentary behaviour is defined as any waking behaviour characterised by a low energy
expenditure (£1.5 MET*) while being seated or in a reclining posture®. That means that
sedentary behaviour is not the same as a lack of exercise: it is a separate behaviour with its
own specific health risks®>. In other words, keen athletes who train intensively three times
a week but who otherwise spend most of their time sitting at work and at home are exposed
to a health risk after all.

Sedentary behaviour is common, both in the Netherlands and in other countries. Recent
data from the TNO Physical Activity and Health monitor show that the amount of time spent
by Dutch people in a seated position (or lying down without sleeping) has increased slightly
in all age categories, with the exception of the 75+ age group®.

“ MET=“Metabolic Equivalent Units”: energy consumption when lying still; corresponds to an oxygen
uptake of 3.5 ml per minute per kg body weight. The upper limit for sedentary behaviour, 1.5 MET,
is therefore one and a half times higher than this energy consumption at rest.
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HEALTH RISKS

Scientific research shows that prolonged
sitting increases the risk of premature
mortality. There are also indications that
sedentary behaviour makes iliness more
likely, regardless of whether individuals
also exercise frequently or intensively.

Premature mortality

Sedentary behaviour is a risk factor for
premature mortality, regardless of whether
an individual meets the physical activity
recommendation®®. Australian research
has shown that sedentary behaviour
accounts for almost 7% of deaths’.

There is a dose-response relationship:
inactive people who sit for prolonged
periods had the highest mortality rate.
People who sit for 11 hours a day or more
are 40% more likely to die in the next three
years than people who sit for less than

4 hours a day.
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Source: Van der Ploeg HP, Chey T, Korda RJ, Banks E, Bauman A. Sitting time and all-cause mortality
risk in 222 4897 Australian adults. Arch Intern Med 2012;172(6):494-500.
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Evidence for the relationship between
sedentary behaviour and iliness is
weakened by the fact that the number of
studies, and the quality of those studies,
are limited. A recent meta-analysis

I oncluded that prolonged sitting is

associated with an increase of 112% in the
risk of type-2 diabetes and a 147%
increase in the risk of cardiovascular
disease®. There is also limited evidence
indicating a link between prolonged sitting
and an increased risk of depression®, as
well as indications that sitting for longer
periods is associated with an increased
risk of some forms of cancer'®*. There is
still not enough evidence to indicate a
relationship between sedentary behaviour
and overweight/obesity2. Prolonged sitting
can also be a risk factor for the develop-
ment of musculoskeletal disorders®2,

Possible explanation

Research looking at the physiological
mechanisms that may explain these links
between prolonged sitting and health risks
is still in the early stages. It has been
suggested that sedentary behaviour can
have a direct impact on metabolism, bone
mineral content and vascular health**. Not
only is energy expenditure while standing
slightly higher than when seated (this
factor may affect weight gain), the benefits
of standing seem primarily to be the result

of the fact that the postural muscles
(particularly the large leg muscles) are
continuously active. These muscle

countries, do advise people to limit the
number of hours they spend seated. In view
of the sharp rise in the number of studies in

contractions no longer occur during
prolonged periods of sitting, resulting in
unfavourable metabolic processes that can
lead to health risks'>6, There are
indications that regular breaks are needed seated per day, but also regular

to reduce the risk associated with long interruptions to prolonged continuous
uninterrupted periods of sitting"°. periods of sitting in the form of short
breaks to move around*®,

this field, it is expected that national and
international guidelines will be drafted

within the foreseeable future?®. They may
advise either limiting the amount of time

HOW MANY HOURS A DAY SEATED ARE
ACCEPTABLE FOR HEALTH?

There is still no international guideline for
sedentary behaviour for adults. The
Netherlands, but also a range of other

SEDENTARY BEHAVIOUR IS A RISK FACTOR FOR PREMATURE MORTALITY

SEDENTARY BEHAVIOUR IS ASSOCIATED WITH AN INCREASED RISK OF:

* TYPE 2 DIABETES
* CARDIOVASCULAR DISEASE

THERE ARE INDICATIONS THAT PROLONGED SITTING IS ALSO LINKED TO:
* DEPRESSION
* SOME FORMS OF CANCER

* MUSCULOSKELETAL DISORDERS

THE RELATIONSHIP BETWEEN SEDENTARY BEHAVIOUR AND OVERWEIGHT
IS NOT YET CLEAR.
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Sedentary behaviour on a working day per sector (in minutes a day)

Average
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Source: Jans MP, Proper Kl, Hildebrandt VH. Sedentary Behavior in Dutch Workers; Differences
Between Occupations and Business Sectors. Am J Prev Med 2007;33(6):450-454.

SITTING AT WORK

In more and more occupations, the nature
of the work forces us to be seated for hours
at a time. As a result, work has become a
major cause of this lack of exercise. In the

] Netherlands, 3.4 million people spend

more than four hours a day at work
seated??. On average, the Dutch working
population spends seven hours of every
working day in a seated position. In
computing, business services, transport,
banking and insurance, the civil service
and the judiciary, however, people are
seated for periods that are substantially
above the average (between 9.0 and 7.9
hours a day)?.

It is to be expected that more and more
people will do sedentary work given the
expansion of computers and IT. New
developments such as teleworking may
exacerbate this tendency because the daily
amount of exercise accounted for by
commuting will no longer be necessary,
and working hours at home are spent
primarily or even exclusively on a computer.
So far, the evidence for a positive
correlation between sedentary behaviour
at work and health risks is limited. The
heterogeneity of study designs, selected
outcome measures and findings means
that no definitive conclusions can be
drawn?.

LIMITING SEDENTARY BEHAVIOUR AT
WORK

Employers have a definite role to play in
reducing prolonged sitting at work: on the
one hand on the basis of their statutory
duty to ensure that occupational risks are
mitigated and on the other hand given the
importance for them of maximising the
potential deployment of their employees. It
is widely known that sedentary work in
combination with inadequate levels of
physical activity constitutes a high risk for
absenteeism and longer recovery times,
and a pro-active policy in this area can
therefore generate financial benefits for
employers. It should be borne in mind that
possible solutions to reduce prolonged
sitting are relatively easy to introduce
without involving any loss of production
and/or high costs, or safety risks. An
example would be the introduction of short
breaks to stand up or walk around. Desks
at which people can either sit or stand
could also be an important way of
contributing to the mitigation of sedentary
behaviour. Employees have an individual
responsibility here: they must be prepared
to change their behaviour. Needless to say,
this is very much in their own interests
because their own health is at stake.




) SEDENTARY BEHAVIOUR AND HEALTH FACT SHEET

CONCLUSIONS

* There are strong indications that being seated for long periods is associated with

an increased risk of premature death.

There are also indications suggesting an increased risk of various diseases, such

as diabetes, cardiovascular disease, depression, cancer, and musculoskeletal

disorders.

These health risks are independent of the degree to which people engage in sports

or exercise. People who comply with the physical activity guidelines are therefore

at risk as well.

Sedentary behaviour results in damage to health and can - when this lack of

exercise persists in the working environment - be seen as a modern occupational

risk.

The health risks can be reduced by cutting down on the total amount of time spent
seated per day.

i

13 World Health Organization. Preventing
Standardized use of the terms “sedentary” and musculoskeletal disorders in the workplace.
“sedentary behaviours”. Appl Physiol Nutr Metab Protecting Workers’ Health Series No 5, 2003.
2012;37:540-542. 4 Tremblay MS, Colley RC, Saunders TJ, Healy GN,

2 0wen N, Healy GN, Matthews C E, Dunstan DW. Owen N. Physiological and health implications of
Too much sitting: the population health science a sedentary lifestyle. Applied Physiology and
of sedentary behavior. Exerc Sport Sci Rev Nutrition Metabolics 2010;35:725-740.
2010;38(3):105-113. 15 Hamilton MT, Healy GN, Dunstan DW, Zderic TW,

Sedentary Behaviour Research Network.

w

)

Hendriksen IJM, Bernaards CM, Hildebrandt VH.
Lichamelijke inactiviteit en sedentair gedrag in de
Nederlandse bevolking. In: Trendrapport
Bewegen en Gezondheid 2008/2009.
Hildebrandt VH, Chorus AMJ, Stubbe JH (red).
Leiden: TNO Kwaliteit van Leven, 2010:39-56.
Hendriksen IJM, Bernaards CM, Hildebrandt VH.
Lichamelijke inactiviteit en sedentair gedrag in
Nederland 2000-2011. In: Trendrapport Bewegen
en Gezondheid 2010/2011. Hildebrandt VH,
Chorus AMJ, Stubbe JH (red). Leiden: TNO,
2012:49-67.

Katzmarzyk PT, Church TS, Craig CL, Bouchard C.
Sitting time and mortality from all causes,
cardiovascular disease, and cancer. Med Sci
Sports 2009;41:998-1005.

Matthews CE, George SM, Moore SC, Bowles HR,
Blair A, et al. Amount of time spent in sedentary
behaviors and cause-specific mortality in US
adults. Am J Clin Nutr 2012;95:437-445.

Van der Ploeg HP, Chey T, Korda RJ, Banks E,
Bauman A. Sitting time and all-cause mortality
risk in 222 4897 Australian adults. Arch Intern
Med 2012;172(6):494-500.

Wilmot EG, Edwardson CL, Achana FA, Davies MJ,
Gorely T, Gray LJ, Khunti K, Yates T, Biddle SJH.
Sedentary time in adults and the association with
diabetes, cardiovascular disease and death:
systematic review and meta-analysis Diabeto-
logia 2012;55:2895-2905.

Teychenne M, Ball K, Salmon J. Sedentary
behavior and depression among adults: a review.
Int J Behav Med 2010;17(4):246-254.

Lynch BM. Sedentary behaviour and cancer: A
systematic review of the literature and proposed
biologic mechanisms. Cancer Epidemiol
Biomarkers Prev 2010;19:2691-2709.

Dallal CM, Brinton LA, Matthews CE, Lissowska J,
Peplonska B, et al. Accelerometer-based
measures of active and sedentary behavior in
relation to breast cancer risk. Breast Cancer Res
Treat 2012;134:1279-1290.

Proper Kl, Singh AS, Van Mechelen W, Chinapaw
MJM. Sedentary Behaviors and Health Outcomes
Among Adults: A Systematic Review of
Prospective Studies. Am J Prev Med
2011;40(2):174-182.

o]

R

Owen N. Too little exercise and too much sitting:
inactivity physiology and the need for new
recommendations on sedentary behaviour.
Current Cardiovascular Risk Reports
2008;2(4):292-298.

Healy GN, Lawler SP, Thorp A, Neuhaus M,
Robson EL, Owen N, Dunstan DW. Reducing
prolonged sitting in the workplace (An evidence
review: full report). Melbourne, Australia:
Victorian Health Promotion Foundation, 2012.
Dunstan DW, Kingwell BA, Larsen R, Healy GN,
Cerin E, Hamilton MT, Shaw JE, Bertovic DA,
Zimmet PZ, Salmon J, Owen N. Breaking up
prolonged sitting reduces postprandial glucose
and insulin responses. Diabetes Care
2012;35:976-983.

Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw

JE, Zimmet PZ, Owen N. Breaks in sedentary time:

beneficial associations with metabolic risk.
Diabetes Care 2008;31(4):661-666.

Healy GN, Matthews CE, Dunstan DW, Winkler
EAH, Owen N. Sedentary time and cardio-meta-

bolic biomarkers in US adults: NHANES 2003-06.

Eur Heart J 2011;32(5):590-597.

Swartz AM, Squires L, Strath SJ. Energy
expenditure of interruptions of sedentary
behavior. Int J Behav Nutr Phys Act 2011:8:69
British Heart Foundation National Centre
(BHFNC). Sedentary behaviour evidence briefing,
2012. http://www.bhfactive.org.uk/homepage-
resources-and-publications-item/328/index.
html.

Bakhuys Roozeboom M, De Vroome E, Smulders
P, Van den Bossche S. Trends in de arbeid in
Nederland tussen 2000 en 2004. Hoofddorp:
TNO Kwaliteit van Leven, 2007.

Jans MP, Proper Kl, Hildebrandt VH. Sedentary
Behavior in Dutch Workers; Differences Between
Occupations and Business Sectors. Am J Prev
Med 2007;33(6):450-454.

Van Uffelen JG, Wong J, Chau JY, van der Ploeg
HP, Riphagen I, et al. Occupational Sitting and
Health Risks. A Systematic Review. Am J Prev
Med 2010;39(4):379-388.

TNO.NL

HEALTHY LIVING

TNO initiates technological and social
innovation to promote healthy lives and a
healthy society.

Wassenaarseweg 56
Postbus 2215
2301 CE Leiden (Gorter-gebouw)

HEALTHY FOR LIVE

Ingrid Hendriksen

E ingrid.hendriksen@tno.nl
T0888666281 - M 0657 598 462



