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iy Exercise Isn’t Everything: How to spend
the other 23 hours of day for better
cardiometabolic health?
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[\é’,/] Typical 24-hour movement and non-movement
behavior profile in adults

Approximately Approximately
2-4 hour/day 6-10 hours/day

Approximately e
0.5-1 hour/day

Sedentary time

MVPA = moderate-to-vigorous physical activity
LPA = light-intensity physical activity
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<1, | All movement and non-movement behaviors across a 24-hour
C°F | cycle matter, and may be related to cardioembolic health.

/-9 hours per night 150-300 minutes per week

sleep sedentary I light moderate vigorous

<}_—_ Now-MovEVERE <: MOVEMENT >
BEHAVIOURS BEHAVIOURS

Image: The 24-Hour Activity Cycle: A New Paradigm for Physical Activity; Med & Sci in Sports & Exerc, Rosenberger et. al. 2019.
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<1, Recommendation for sedentary time and light-
7 intensity physical activities

Our studies explored:
4 = How composition of time-use during the 24-
hour day is associated with cardiometabolic

W~ v health markers?

LIMIT

the amount of time
spent being sedentary

= When sedentary time should be interrupted
before it becomes detrimental to
cardiometabolic health?

! = What are the potential cardiometabolic

REPLACE

with more physical
activity of any intensity
lincluding light intensity).

W - health benefits of light-intensity physical
Strong recommendation, moderate certainty evidence g"’@!@@“& World Health activities?
based on WHO Guidelines On Physical Activity And \\‘lg_'j;_/__!,y Organization

Sedentary Behavior.
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Study material: Northern Finland Birth Cohort 1966 (NFBC1966)
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1965 1966
:]gs:tgﬁitohnal Delivery 28 days  1-year
week
Data on pregnancy, delivery and Child welfare Questionnaire for Questionnaires about Questionnaires about
child’s survival collected from the examination children and parents  health, behavior, work health, behavior, work
antenatal clinics and by and social background | and social background

questionnaire —
Clinical examination Clinical examination

|F| Medengine

Device-based measurement of daily activities for two weeks with a hip-worn accelerometer.

Data used in our studies:

— Participants: Atotal of 5,861 cohort members participated in the 46-year follow-up and wore the accelerometer.

— Measurement of daily activities: Data from the accelerometer was used to obtain estimates of levels and
patterns of sedentary time, light-intensity physical activity (LPA), and moderate-to-vigorous physical activity
(MVPA).

— Cardiometabolic health markers: Adiposity levels, fasting blood glucose and insulin, and cholesterol
profiles.
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Compositional Associations of Sleep and Activities within the 24-h Cycle with
N/ Markers of Cardiometabolic Health

(b) Reallocation To
| Sleep SB LPA MVPA

: Objective:
* To examine the codependent
: e relationships between mutually
) exclusive movement and non-
: movement behaviors across a 24-
hour day and cardiometabolic
: o e health markers.
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30 s | 60 minutes more sedentary time — LPA = Methods:
i 6.1% lower 2-hour insulin i - Time spent in daily activities from
: e the accelerometry, combined with

R IEEHETHTHE ST HETH T HEHT HEE E FE L G AT AT H I H IHE F e FTHE [T HEIETH T g A THE A THE AHTH AHTHEH EH I
3 SRR e ] B

- self-reported sleep duration.
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% change in 2-hour insulin

Farrahi et. al, Med & Sci Sports Exerc; 2020
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Time change in activity (min/day)

Differences in 2-hour post glucose load insulin associated with theoretical pairwise time reallocations
among the 24-hour movement and non-movement behaviors.
SB = sedentary behavior; LPA = light physical activity; MVPA = moderate-to-vigorous physical activity. 2122021 | 5/10



Patterns of accumulation of sedentary time and
sedentary breaks
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Waking activity

intensities
<1 min sedentary bout <1 min sedentary bout
| Objective:
Interjuption Interruption in the 'Inten’uption I )
i the I ! preceding Eo-min ‘ . the : . i . . ..
] ;preceiing 10- { sedentary bout ; tpreceding 15+ — To identify profiles according to distinct
= min sedentary = . . rmin H . .
= hout| | fsedentary accumulation patterns of sedentary time
. £ ’ : : P and sedentary breaks.
< .8
5 g Methods:
S &
=z . . .
— K-means clustering with 65 variables
= E representing how sedentary time was
5 5 - | < accumulated and interrupted.
3 B g E - ] =
ol = S 2 315 i i '
— AE s |z [z — Linear regression to determine the
-9 |5 - ER Bl 1 40-min association of profiles with
g = 2 60-min sedentary bout Py g g sedentary . .
5 5 [edentan bon N =T 1 bout cardiometabolic health markers.
e ' - — Time
: : : Farrahi et. al, Scand J Med Sci Sports; 2020
| Two consecutive >1 minasedentary bouts ] :
'| Two consecutive >1 min sedentary bouts : |

|Two consecutive >1 min sedentary bouts )

Schematic representation of how sedentary bouts and sedentary breaks were defined and identified. 2122021 | 6110



| Sedentary time, sedentary breaks, and cardiometabolic health markers
N/

[l-l‘:'-l] « ‘Couch potatoes’: the highest level of sedentariness and
& R / the shortest sedentary breaks. «<—unhealthiest profile.

Duration of 156 min sedentary bouts
Frequency of 16 min sedentary bouts -

uration of 5-10 min sedental outs - ‘ ‘ " " "
ey o110 i sedonton bt i, . ® - ‘Prolonged sitters’: accumulated sedentary time in bouts

Frequency of 5-10 min sedentary bouts -

Duration of 10-15 min sedentary bouts - - (= ok . .
Frequency of 10-15 min sedentary bouts - - = ik i ; |aStIng fOI" 21 5_30 mlnutes
™
1 @
1

Duration of 15-30 min sedentary bouts - [
Frequency of 15-30 min sedentary bouts - H

Duration of 230 min sedentary bouts

Frequency of 230 min sedentary bouts -

I
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__|Breakers |
I
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sedentary time in bouts lasting <15
3 minutes, and more light-intensity sedentary breaks.
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sccumizied INVPA fme e secentans e .. Y . - « ‘Breakers’: the lowest level of sedentariness, and most
‘ . R frequently interrupted their sedentary time with LPA and

Accumulated LPA time in the sedentary breaks L e
Accumulated sedentary time (in bouts <1 min) in the sedentary breaks o LN
—mh
MVPA.

Frequency of <& min MVPA bouts in the sedentary breaks- -
Frequency of 5-10 min MVPA bouts in the sedentary breaks-
Frequency of 210 min MVPA bouts in the sedentary breaks -
Frequency of <5 min LPA bouts in the sedentary breaks -
Frequency of 5-10 min LPA bouts in the sedentary breaks- -
Frequency of 210 min LPA bouts in the sedentary breaks-

Frequency of <1min sedentary bouts in the sedentary breaks-‘ T o = i et —— Reg reSSion anaIySis:
2 1 0 1 2 . . . . .
; * ‘Prolonged sitters’ had no differences in cardiometabolic

B outcomes compared to ‘Couch potatoes’.

— and ‘Breakers’ both had better
N cardiometabolic health compared to ‘Couch potatoes’.

Characteristics of sedentary breaks
after 1-5 min sedentary bouts
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Total duration of sedentary breaks -
Accumulated MVPA time in the sedentary breaks-
Accumulated LPA time in the sedentary breaks
Accumulated sedentary time (in bouts <1 min) in the sedentary breaks
Frequency of <& min MVPA bouts in the sedentary breaks-
Frequency of 5-10 min MVPA bouts in the sedentary breaks-
Frequency of 210 min MVPA bouts in the sedentary breaks -
Frequency of <5 min LPA bouts in the sedentary breaks
Frequency of 5-10 min LPA bouts in the sedentary breaks-
Frequency of 210 min LPA bouts in the sedentary breaks-
Frequency of <1min sedentary bouts in the sedentary breaks-
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* _— » 1.1-25.0% lower values in the cardiometabolic health
outcomes, compared to Couch potatoes
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Z-score

Figure shows Z-scores with 95% confidence intervals of the variables characterizing how sedentary time was accumulated
and interrupted among the four distinct groups of participants.

SED=sedentary, LPA=light-intensity physical activity, MVPA=moderate-to-vigorous physical activity Farrahi et al, Scand J Med Sci Sports; 2021
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., Joint profiles of sedentary time and physical activity
il Intensities

Monday Tuesday Wednesday || Thursday Friday Saturday Sunday

Sedentary ’ Sedentary Sedentary Sedentary Sedentary Sedentary . Sedentary Figure shows the

tlm.e > time p time ) time 4 time / time time--__ potential
~~~~~~~~~~~~ Ce== .E‘m':’:, e e e . Ses=T %~ interrelationships
LPA 1) LPA () LPA [) LPA _,“ P () A () LeA > el G () 6y

EED . G G B \G— M-~/ activities within a
~~~~~~~ S i GEE e ¥ 7 B TN pT===== = (given day as well as
MVPA 1) MVPA 4L mMvPa ) MvPA f), mvpa L), MvPa ), mvPA > other days during
————— D . . .. ¢, . v . v . v S L SO g || 3. ¢

Objective:
— To create joint sedentary time and physical activity profiles.
Methods:

— A 2-way machine-learning-based clustering was applied to trajectories of sedentary time, LPA, MVPA across one

full week.
— Linear regression was used to determine the association of joint profiles with cardiometabolic health markers.

Farrahi et. al, unpublished data 2.12.2021 | 8/10



1100 min

1050 min -

1000 min [~

950 min

900 min

850 min -

350 min

300 min

250 min

200 min

150 min

100 min

Joint profiles of sedentary time and physical activity intensities and their association
with cardiometabolic health

Sedentary time
T

100% 900 min

190%

480%

10%

Monday TuesdayWednesdayThursday Friday Saturday Sunday

Sedentary time, light-intensity physical activity, and moderate-to-vigorous physical activity across the seven

Light-intensity physical activity
T T T

850 min -
800 min -
750 min [~
700 min [
650 min [~
600 min [
550 min [

b 500min [ -

250 min |

200 min

150 min o

100min

50 min

100%

190%

J 80%

470%

1 60%

10%

0 min

0%

Monday Tuesday WednesdayThursday Friday Saturday Sunday

530 min
515min [
500 min
485min [
470 min [-
465 min -
450 min [
435min [
420 min [
405 min -
390 min
375 min
360 min -
345min [
330 min

315min
300 min
285 min

® 270 min
255 min
240 min -
225 min
210 min |-
195 min
180 min
o 165min ;
150minf
135min |\

120 min

105 min 4

days of the week by cluster groups.

Moderate-to-vigorous physical activity
T

== Active couch potatoes
Sedentary light movers

= Sedentary exercisers

= Non-sedentary movers

~43 min/day =
300 min/week

\
' ~22 min/day =
- 150 min/week
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Farrahi et. al, unpublished data

100%

190%

180%

70%

- 60%

1 50%

140%

‘Active coach potatoes’ spent much of
their time in sedentary but were physically

active. «<— unhealthiest profile.

and ‘Sedentary
exercisers’ spent comparable time in
sedentary.

‘Non-sedentary movers’ had the lowest
level of sedentariness, and spent more
time in LPA and MVPA.

Regression analysis:

, 'Sedentary
exercisers’, and ‘Non-sedentary movers’
all had better cardiometabolic health
compared to ‘Active coach potatoes’.

* 1.0%-22.7% lower values in the
cardiometabolic health outcomes,
compared to Active coach potatoes
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¢ Towards balancing the 24-hour day for better cardioembolic
v health

» MVPA iIs the most potent health-enhancing movement intensity.

* In addition to MVPA, the levels and patterns of sedentary time and
Ight-intensity physical activity also explain the differences In
adults’ cardiometabolic health, after accounting for sleep duration
and MVPA time.

» Replacing sedentary time with any physical activities at light intensity
upwards could be beneficial for cardiometabolic health.

» Limiting sedentary time to 15-30 minutes with light-intensity
sedentary break may be a good practice for having a healthier 24-
hour day.
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Thanks for your attention!
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This research is connected to the DigiHealth-project, a strategic profiling project at the University of Oulu. The project is supported by the Academy of Finland (project number 326291) and the University of Oulu. This work
was supported in part by the European Union’s Horizon 2020 research and innovation programme under the Marie Sktodowska-Curie under Grant 713645, in part by the Ministry of Education and Culture in Finland under
grants OKM/86/626/2014, OKM/43/626/2015, OKM/17/626/2016, OKM 47/626/2017, OKM/78/626/2018, OKM/54/626/2019, OKM/85/626/2019, OKM/88/626/2019, OKM/1096/626/2020.

Ministry of ‘

Education

and Culture ACADEMY
OF FINLAND

RESEARCH UNIT OF MEDICAL IMAGING,
PHYSICS AND TECHNOLOGY —




