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The physical activity paradox

Different health effects from physical activity in different settings...
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Physical = v >
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Leisure time



Duirnal physical activity and

cardiovascular disease

By exposure to:
- Repetitive work!2

- Mainly standing and walking at work?3+4

- Heavy lifting5°

- High intensity of occupational physcial activity”:8

Increased risk for:

- Hypertension

- Cardiovascular disease
- Ischemic heart disease

1. Astrand et al 1968. J Appl Physiol.

2, Allesoe et al 2015. Eur J Prev Cardiolog.
3. Hu et al 2014. Asia PacJ Public Health.

4. Holtermann et al 2010. SJWEH.

5. Petersen et al 2012. BMC Public Health.
6. Korshgj et al 2019, SJWEH.

7. Korshgj et al 2015, EJAP.

8. Krause et al 2007, SIWEH.

Hazard ratio for MACE
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Major adverse cardiovascular events
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MACE = Non-fatal myocardial
infarction or stroke

(Holtermann et al 2021, European Heart Journal)



But...work is good for your health!

Cardiovascular diseases
50
15
A0
35 Pl
4"
30
25 .r
2 y
F
15 r
’F
10 L
0 o .-l"""
-.-ﬂ.-'."-"-'.'.'.‘:':—-"'
E 11 TTrTrrnmd rrrrrrrrrrrerrrrrrrnri
18 27 36 pge 54 62

| | nemployed

=== Frployad

Yildiz et al 2020, BMJ open
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Selection
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(exposure)
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Healthy worker selection bias
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The physical activity paradox

Different health effects from physical activity in different settings...
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Leisure time physical activity

aﬁ‘ 1’ ." -I:i: \} Cm NON-PAID HOURS

LEISURE HOUSEWORK/CARE WORK TRANSPORTATION
» Short duration

» High intensity

» Dynamic and unconstricted movements and
body positions

 Sufficient recovery

» By choice

Cusatis and Garbarski 2019, SSM — Population health
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Occupational physical activity

b Adn 1

Organisational Determinants Individual Determinants

/’ \ (.o, ape, pender)
Nursing Home Level

N

/,_ Ward Level

Worker Level ‘

Worker Level

» Low/moderate intensity
» Long duration
o Static and restricted movements and Between Nursing Homes \
body positions N
Between Wards (within Nursing Homes)
 Insufficient recovery
Between Workers (within Wards)
» Set by job task }
Between Shifts (within Workers)

)/

Stevens et al 2021, anweh



Pattern of physical activity

EVA matrix OPA

Sﬂ'l

25 1 - o
20 v

% of work time
=
Ln

ReGION Z=ALAND L P
HOLB/EK HOSPITAL o :

- EVA matrix LTPA
E i - _
E 25 4 | )
g <0 7 — )
,E 15 4 —— _
5 10 1 - I
£ 5 - - |
o - E _r ) F-’
- -
min min e 11:!-.E|l:]' A0-E0 i
T min Fryin

Accelerometry measures of 4 working days among 191 Danish blue-collar workers.

O Sitting
@ Standing
B Walking

Hallman et al 2015, BMC Public Health



Intensity of physical activity

55

Heart rate measures of 4 working days
among 124 Danish blue-collar workers.

Sitting

Standing

Moving

Walking

Stairs
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W Leisure

Coenen et al 2018, Physiology and Behaviour



The physical activity health paradox

Unchanged
cardiorespiratory fitness

Aerobic
capacity
N\
Increased
MaXima| CapaCity cardiorespiratory fitness

100% Reduced 24-hour heart

rate and blood pressure

Reduced inflammation

0 % of maximal capacity = increasing cardiorespiratory fitness
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Leisure time
sports activity

Occupational physical activity

Increased 24-hour heart
rate and blood pressure
Increased inflammation

Time
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Take home message

- Different health effects from physical activity in work and leisure

- High levels of occupational physical activity increase risk for
" (especially among men)

e cardiovascular disease
« musculoskeletal disorders

|

* type 2 diabetes

WH AT - Split physical activity in work and leisure
TODO?
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Fit for work

Fitting the task to man or the man to the task
— the key is to find the balance!
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Maintenance of cardiorespiratory fitness
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Vaisanen et al, 2021, Int. J.
Environ. Res. Public Health
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Match between worker capacity
and task requirements
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Scientists Office workers Agricubtural workers Machine operators

Ekblom-Bak et al 2024, SJPH



The physical activity health paradox

Unchanged
cardiorespiratory fitness

Aerobic
capacity
N\
Increased
MaXima| CapaCity cardiorespiratory fitness

100% Reduced 24-hour heart

rate and blood pressure

Reduced inflammation

0 % of maximal capacity = increasing cardiorespiratory fitness
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Leisure time
sports activity

Occupational physical activity

Increased 24-hour heart
rate and blood pressure
Increased inflammation

Time

HOLBZAEK . HOSPITAL @

ReGION Z2=ALAND L P



The physical activity health paradox

Aerobic
capacity

N

Maximal capacity

100%

60 %| *==~

30 %

Leisure time
sports activity

Increased

cardiorespiratory fitness

Reduced 24-hour heart
rate and blood pressure
Reduced inflammation
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> 60 % of maximal capacity > increasing cardiores| Unchanged

0 - 60 % of maximal capacitet > wears out

Upper limit; 30 % of maximal capacit

Occupational physical activity

cardiorespiratory fitness >3,
Increased 24-hour heart =~
rate and blood pressure !
Increased inflammation

Time
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Take home message

= - Blue collar workers, especially those with higher age or having a
cardiovascular disease, are vulnerable for overstrain due to imbalance

between capacity and requirement

l

WH AT - Maintain cardiorespiratory fitness, especially among blue collar
workers
[ODO?



Intervention effect

Cardiorespiratory fitness

Table 2. Summary results of changes for each study group after 12 weeks intervention. Changes in post/pre-intervention values are
absolute and not adjusted. Differences are estimated as the difference betwesn means with 95% confidence intervals (95% Cl), based
on the 1-factor analysis of covariance (ANCOVA) with the lavel at baseline applied as a covariate. [BP=blood pressure; HDL=high-density
lipoprotein; LOL=low-density lipoprotein; SD=standard deviation; SE=standard error.]

Characteristics Exercise (N=33) Control (N=32) Difference (N=67) F-value
Postpre intervention Fost/pre intervention Exercise versus control group
Mean &0 Mean 50 Mean SE 95% Cl
Weight (ka) 06 21 -08 24 03 06 -A.0-135 0.68
Body mass index (kg/m?) 0.3 0.7 -04 14 041 02 -0.3-0.6 0.55
£y 04 {5 3 =0 147 g0 79 504 kri
W0og (L'min) 0.3 0.4 0.0 0.4 04 01 0.2-05 0.000*
HR at steady state (opm) -10 11 ] 10 -10 3 -15.2--4.6 0.000®
Relative V(.. (ml/min/kg) 38 44 0.3 45 a7 11 1.5-59 0.001 ®
T
Shoulder (dominant) 3.8 27 71 348 -35 76 -18.6-11.6 0.65
Arms (dominant) 0.7 148 1.0 16.1 21 36 -5.1-0.4 0.56
Abdomen -7 2.0 7T an.2 0.7 7.0 -13.3147 0.0z
Back 177 4941 -16.2 27 17 g3 -14.018.4 0.84
Leq (right) -2.0 54.0 -5.7 7.8 27 a7 -16.6-22 1 0.77
Leq (laft) -4.1 0.2 74 28.6 0.7 47 -B.6-1041 0.38
Hand grip {dominant) 04 5.5 05 5.5 -0 12 -26-213 0.90
Systolic BF (mm Hag) -1.8 134 -20 11.3 0.8 249 -4 8-G.6 0.77
Diastolic BF (mm Hyg) -1.4 104 -29 11.2 16 24 -3.2-6.4 0.51
Total cholesterol (mmal) 0.2 07 01 0.6 0.2 07 -0.1-04 (.56
HOL cholesterol{mmolf) 0.0 0.1 0.0 0.2 0.0 0.0 -0.4-041 0.78
LOL cholesterol (mmaol/) 0.0 04 0.0 0.5 0.0 01 -0.2-0.3 0.77
Triglyceride (mmol1) 0.0 0.7 0.0 0.6 -00 01 -0.3-03 0.80
2 Significant change.
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Construction workers

3 x 20 min/week

Aerobic exercise, >60%HRR and
strenght training

Supervised sessions

Gram et al. 2011, SIWEH



Intervention effect e, 18
Cardiorespiratory fitness

Cleaners

2 X 30 min/week

Aerobic exercise, >60%HRR
Supervised sessions

25 / —&—Aerobic exercise

24 - —li— Reference

30 -

29 -

28 -

27 -
26 -

23 -
22 -
21

20

Baseline 4-month follow-up 12-month follow-up

Korshgj et al 2016, Plos One; Korshgj et al 2015, SJIWEH



Are physcial activty intervention
beneficial for all workers?

Baseline

130 ~

125 4

4 months
follow up

——

12 months
follow up

115

o m

Baseline

(Korshgj et al 2016, Plos One; Korshgj et al 2017, Am J Hypertension)

4 months
follow up

12 months
follow up

Aerobic exercise

- - - Reference

Knees

24h Systolic blood
pressure

—4— Aerobic exercise

—li—Reference

(Korshgj et al 2017, SIPH)

Hazard ratio for MACE
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Major adverse cardiovascular events
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(Holtermann et al 2021, European Heart Journal)
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Are physcial activty intervention
beneficial for all workers?

Low High

o [ ] w =S ) e ~J

Heart rate intensity during work

® Cardiorespiratory fitness (ml0O2/min/kg)

Korshgj et al 2017, American Journal of Hypertension;



Take home message
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- Avoid overstrain of blue-collar workers by balancing 24h physical
activity

- Consider to integrate capacity-improving physical activity in the
habitual physical activity

- Re-design the occupational physical activiy to improve capacity

(Goldilock principle)
Goldilocks-games Regular workdav
100 period, =33min
et e
7 | S\§
%HRR 50 | \
51 <N\
0
8:00 12:00

Lerche et al 2020, IJERPH



Effects of the Goldilocks principle on
cardiorespiratory fitness
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Table 2. Intervention effects on primary and secondary outcomes. [Cl=confidence interval; HRR=heart rate reservi; llr=isometric log-ratio;

SD=standard deviation.]
Variable Time Intervantion group Control group Estimated treatmeant effect P-walue
N Mean |50 N Meaan (50 Mean 95% C1
Primary outcomea
Heart rate (hoursiday)
<5l HRR Basaline b 6.08 (0.8 E-] 64811100
w”n 21 2171 07 "ﬂ E E: 'I EE
=60% HRR Basaline N 0.08(0.15) E=] 0.02 4004 |
Fallaw-up ey 0.07(0.13) 38 0u0340.05]
< (] 0
Sacondary outcomes
HR during sleep [beatsiminute)
Basaling 33 43272 44 48.046.2)
Fallaw-up a3 476(8.3) A4 47816.8] 0.51 -1.51-255 B3
Priysical behaviors [howrsiday)
Han active Basaline 42 537(0.75) 56 E.T040.E5)
Fallaw-up 42 5.41(0.84) 56 5.54§0.63)
Aciive Basaling 42 1.1110.300 56 1.2340.36]
Fallaw-up 42 120(0.31) 56 1.2840.38
lIr,, active vs. nan active 0.0 -0.05-0.06 0.25
Pain {0=1001
Basaline 45 3.703.00 58 2723
Fallaw-up 45 36029 58 30§23 -0.28 =1.02-0.46 047
Physical exhawstion {0-10]
Basaline 46 38023 58 41420
Fallaw-up 46 35(2.4) 58 3823 017 -0.87-0.65 .68
Enengy at work {0=10]
Basaline 46 6417 58 7.5(1.3
Fallaw-up 46 TA18 58 1.2{1.5) 0.E5 0.0E-1.11 003
Need far recavery (1=5]
Basaline 4d 33(0.8) 58 3.140.7)
Fallaw-up 4 32009 58 3.340.B] -0.32 [.54=-0.0F 0o
‘Wark prodwctivity (0-10)
Basaline 45 73015 58 T.31(1.4) .
Fallow-up 45 77013 58 7.301.3) 0.27 -0.31-0.85 0.36 Schmidt et al 2024, SJIWEH
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Take home message

- Work environment should maintain or improve health

WH AT - Integrate core task and individual factors with primary and secondary
prevention
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HOW? WHO?
Mette Korshgj WHT? SW? WY
melars@regionsjaelland.dk
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