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Infographic: Physical activity, sitting 
time and mortality
Ulf Ekelund1,2

Physical inactivity, defined as not meeting 
the current public health guidelines for 
physical activity, is a major risk factor for non- 
communicable diseases and premature 
mortality. Recent estimates suggest that 
about 9% of all deaths annually, which 
corresponds to more than 5 million deaths 
globally, can be attributed to physical 
inactivity.1 

Sitting time constitutes the majority 
of awake time in the adult population. 
Sedentary behaviours have been proposed 
to be associated with many chronic condi-
tions independent of physical activity,2 
and many national health and scientific 
authorities have introduced guidelines on 
sitting.3 4

In one of the papers published as part 
of The Lancet 2016 series of physical 
activity,5 we sought to examine how much 
physical activity is needed to attenuate or 
even eliminate the detrimental association 
of daily sitting time and TV viewing time 
with mortality.

We conducted a systematic review to 
identify prospective, observational cohort 
studies that have individual-level exposure 
data on physical activity, sitting time (and/
or TV viewing time), and outcome data 
on all-cause, or cardiovascular disease or 
cancer mortality.

We identified 13 studies that provided 
data on physical activity, sitting time and 
all-cause mortality, and asked these studies 
to reanalyse their data in a harmon-
ised manner according to a predefined 
protocol. We defined sitting time into 
four categories (0–4 hours/day, 4–6 hours/
day, 6–8 hours/day, >8 hours/day). Phys-
ical activity was assessed by self-report 
including leisure time physical activity and 
walking. All studies recalculated their esti-
mates of physical activity into metabolic 
equivalent of task-hours per week and 
thereafter categorised physical activity 
into four equally large groups (quartiles). 
The joint associations, combining the four 
groups of sitting time with quartiles of 
physical activity (in total 16 groups) with 
all-cause mortality, were estimated by Cox 

regression in all 13 studies and thereafter 
meta-analysed. The combination of the 
top quartile of physical activity and lowest 
category of sitting (<4 hours/day) was 
used as the reference group.

We included 1 005 791 participants who 
were followed up for 2–18 years, during 
which 84 609 (8.4%) died. A clear dose–
response association was observed, with 
an almost curvilinear increased risk for 
all-cause mortality with increased sitting 
time in combination with lower levels of 
physical activity. Those who were cate-
gorised as ‘inactive’ (<5 min of moder-
ate-to-vigorous-intensity physical activity 

(MVPA)/day) and sat for 8 or more hours 
every day had a 59% increased risk of 
mortality compared with the referent 
group. This risk is similar to that of 
smoking and obesity previously reported 
in the literature.6 7

There was no increased risk of mortality 
by increasing sitting time in the most active 
group of participants, who were active for 
about 60–75 min of MVPA every day even 
if they sat for more than 8 hours per day. 
This amount of MVPA may be consid-
ered high but were reported by a quarter 
of the participants and is congruent with 
the level of physical activity showing 
maximum mortality benefit in a recent 
large meta-analysis.8

These findings indicate that increased 
sitting time is associated with increased 
all-cause mortality. However, the magni-
tude of increased risk with increased 
sitting time is substantially attenuated 
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or even eliminated in physically active 
people. Indeed, those belonging to the 
most active one-quarter of the population 
and thus active for at least 1 hour per day 
of MVPA seem to have no increased risk 
of mortality, even if they sit for more than 
8 hours per day.

The results summarised in the infographic 
provide further evidence on the benefits 
of physical activity, particularly in societies 
where increasing numbers of people have to 
sit for long hours for work or transport.
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