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Supplementary Table S1. Participants of pretest 2 of the German National Cohort (NAKO Gesundheitsstudie) per study centre

n % n % n %
all study centres 249 100.0 117 100.0 132 100.0

Augsburg 21 8.4 7 6.0 14 10.6
Berlin-Center 23 9.2 9 7.7 14 10.6
Berlin-North 13 5.2 4 3.4 9 6.8
Berlin-South/Brandenburg 21 8.4 9 7.7 12 9.1
Hannover/Braunschweig 15 6.0 9 7.7 6 4.5
Bremen 22 8.8 8 6.8 14 10.6
Düsseldorf 13 5.2 7 6.0 6 4.5
Freiburg 7 2.8 3 2.6 4 3.0
Halle 19 7.6 12 10.3 7 5.3
Hamburg 13 5.2 10 8.5 3 2.3
Heidelberg 23 9.2 8 6.8 15 11.4
Kiel 10 4.0 6 5.1 4 3.0
Münster 6 2.4 3 2.6 3 2.3
Neubrandenburg 25 10.0 15 12.8 10 7.6
Regensburg 14 5.6 5 4.3 9 6.8
Saarbrücken 4 1.6 2 1.7 2 1.5

womentotal men



Supplementary Table S2. Multivariable association of physical activity-related factors and time in different activity intensities1, sex-stratified

β 95% CI p β 95% CI p p β 95% CI p β 95% CI p p β 95% CI p β 95% CI p p β 95% CI p β 95% CI p p
age (5 years) -3.8 (-15.8, 8.1) 0.52 -11.9 (-20.4, -3.4) 0.007 0.16 5.1 (-3.8, 14.1) 0.26 13.0 (6.5, 19.5) 0.0001 0.17 -0.9 (-5.0, 3.3) 0.68 0.1 (-3.0, 3.1) 0.96 0.27 -0.4 (-1.3, 0.4) 0.31 -1.2 (-2.0, -0.5) 0.002 0.39
BMI, kg/m² 4.8 (-0.4, 9.9) 0.07 4.0 (-0.6, 8.7) 0.09 0.85 -4.3 (-8.3, -0.3) 0.04 -5.1 (-8.8, -1.5) 0.006 0.85 -0.5 (-2.3, 1.3) 0.57 1.3 (-0.5, 3.0) 0.15 0.69 0.0 (-0.4, 0.4) 0.93 -0.2 (-0.7, 0.4) 0.53 0.24

2.0 (-0.9, 4.8) 0.18 2.2 (-0.2, 4.7) 0.08 0.31 0.1 (-2.1, 2.4) 0.89 -2.2 (-4.1, -0.3) 0.03 0.90 -1.7 (-2.9, -0.6) 0.003 -0.2 (-1.4, 0.9) 0.70 0.03 -0.4 (-0.6, -0.1) 0.002 0.2 (-0.2, 0.6) 0.29 0.06

smoking status 0.27 0.09 0.29 0.30 0.0006 0.48 0.42 0.02 0.03 0.10 0.002 0.70
never 0 (reference) 0 (reference) (reference) (reference) (reference) (reference) (reference) (reference)
current -40.7 (-92, 10.6) -12.5 (-45.3, 20.3) 29.0 (-7.9, 65.9) 35.9 (10.1, 61.7) 13.4 (-7.9, 34.7) -18.3 (-31.6, -5.0) -1.7 (-4.8, 1.3) -5.0 (-7.9, -2.2)
former -5.3 (-36.6, 26) 25.1 (-4.1, 54.4) 6.6 (-17.2, 30.5) -20.8 (-45.3, 3.6) 1.6 (-10.8, 14.1) -2.8 (-13.5, 7.9) -3.0 (-5.8, -0.2) -1.5 (-4.1, 1.0)

alcohol consumption 0.99 0.007 0.11 0.95 0.009 0.05 0.67 0.05 0.60 0.38 0.48 0.36
never -19.8 (-122.5, 82.8) -70.3 (-164.5, 23.8) 12.6 (-64.8, 89.9) 22.4 (-50.0, 94.8) 5.2 (-31.6, 42.1) 47.3 (9.8, 84.8) 2.0 (-4.4, 8.4) 0.6 (-4.8, 6.1)
max. 1x/month 0 (reference) 0 (reference) (reference) (reference) (reference) (reference) (reference) (reference)
2 - 4x/month -3.8 (-54.4, 46.7) -6.8 (-39.7, 26.1) 13.7 (-22.7, 50.1) 12.2 (-15.9, 40.4) -7.0 (-25.8, 11.7) -4.3 (-18.3, 9.7) -2.8 (-7.0, 1.4) -1.2 (-4.8, 2.5)
2 - 3x/week 0.6 (-49.3, 50.6) -27.8 (-69.5, 14.0) 4.4 (-30.5, 39.4) 22.3 (-12.3, 57.0) -3.8 (-24.1, 16.5) 4.9 (-9.5, 19.4) -1.3 (-5.3, 2.7) 0.5 (-4.0, 5.1)
≥4x/week -7.3 (-63.9, 49.3) -65.9 (-105.0, -26.8) 3.6 (-38.2, 45.5) 60.5 (27.6, 93.5) 4.9 (-17.2, 27.0) 10.0 (-7.8, 27.8) -1.2 (-5.2, 2.8) -4.7 (-11.3, 1.9)

38.4 (6.8, 70.0) 0.02 30.4 (-0.6, 61.4) 0.05 0.27 -37.9 (-63.8, -11.9) 0.005 -25.9 (-50.3, -1.5) 0.04 0.20 -2.6 (-14.5, 9.3) 0.66 -3.3 (-13.7, 7.2) 0.54 0.61 2.1 (-0.0, 4.3) 0.05 -1.2 (-4.9, 2.4) 0.50 0.33
employment status 0.06 0.03 0.59 0.19 0.01 0.88 0.03 0.84 0.19 0.39 0.67 0.61

full time 0 (reference) 0 (reference) (reference) (reference) (reference) (reference) (reference) (reference)
part time -18.0 (-60.0, 23.9) -5.4 (-39.1, 28.2) 2.6 (-29.2, 34.4) 6.0 (-21.1, 33.1) 15.9 (-4.2, 36.0) 0.1 (-13.2, 13.5) -0.5 (-5.1, 4.1) -0.7 (-3.9, 2.5)
not employed 63.4 (6.1, 120.7) 46.4 (3.8, 88.9) -37.4 (-78.2, 3.5) -41.0 (-75.5, -6.4) -23.6 (-46.4, -0.7) -3.8 (-21.1, 13.4) -2.4 (-6.1, 1.2) -1.6 (-5.2, 2.0)

net household income per month 0.10 0.38 0.02 0.148 0.59 0.10 0.003 0.21 0.05 0.002 0.39 0.61
<2,500 € 0 (reference) 0 (reference) (reference) (reference) (reference) (reference) (reference) (reference)
2,500-4,000 € 30.1 (-6.9, 67.2) -17.4 (-48.6, 13.9) -21.7 (-46.6, 3.2) 8.9 (-16.1, 34.0) -7.7 (-24.4, 9.0) 7.5 (-5.4, 20.3) -0.7 (-4.1, 2.7) 1.0 (-1.7, 3.7)
>4,000 € 48.8 (9.6, 87.9) -40.2 (-88.9, 8.4) -23.6 (-53.5, 6.6) 25.8 (-12.6, 64.1) -24.0 (-40.4, -7.6) 12.7 (-3.3, 28.6) -1.2 (-4.5, 2.1) 1.8 (-2.7, 6.4)
n. a. 20.9 (-32.9, 74.7) -33.4 (-91.9, 25.0) -36.0 (-75.4, 3.5) 2.4 (-38.7, 43.5) 9.9 (-13.6, 33.3) 27.3 (-1.1, 55.7) 5.2 (1.9, 8.5) 3.8 (-1.3, 9.0)

26.6 (-15.5, 68.6) 0.21 1.0 (-31.3, 33.3) 0.95 0.87 -8.4 (-41.6, 24.7) 0.61 -3.1 (-29.6, 23.3) 0.82 0.79 -13.9 (-26.7, -1.2) 0.03 3.1 (-10.0, 16.1) 0.64 0.40 -4.2 (-7.2, -1.2) 0.006 -1.0 (-4.1, 2.1) 0.52 0.26
-41.8 (-108.2, 24.6) 0.21 33.8 (-34.7, 102.4) 0.33 0.21 27.6 (-16.9, 72.1) 0.22 -20.8 (-73.0, 31.4) 0.43 0.19 15.9 (-10.0, 41.8) 0.22 -11.3 (-34.1, 11.5) 0.33 0.33 -1.8 (-6.1, 2.6) 0.42 -1.8 (-10.3, 6.7) 0.68 0.94
4.1 (-33.7, 42.0) 0.83 -1.7 (-33.8, 30.3) 0.91 0.63 -3.4 (-34.8, 28.1) 0.83 0.7 (-25.4, 26.8) 0.96 0.52 -0.5 (-12.3, 11.3) 0.94 0.1 (-12.3, 12.5) 0.99 0.96 -0.3 (-3.1, 2.5) 0.86 1.0 (-1.3, 3.2) 0.39 0.78

information was derived from self-reports during a personal interview, anthropometric measures were taken by trained personnel
95% CI, 95% confidence interval; BMI, body mass index; min/d, minutes per day; n. a., not available; vs., versus; VV, vigorous-to-very-vigorous; WC, waist circumference

acontinuous variables, normally distributed: t-test; continuous variables, not normally distributed (absolute and relative proportion in vigorous-to-very-vigorous activity, bout parameters): Mann-Whitney U test; discrete variables: Chi-Square test
bresidually adjusted for BMI

time in inactivity, min/d

1Results were derived from four different multivariable linear regression analyses with factors potentially related to physical activity included as independent and time spent in the four different activity intensities included as single dependent variable. β-coefficients can be interpreted as absolute change in time in the different activity intensities in minutes per day, 
referring to a 1-unit increase for continuous variables or to the respective reference category for categorical variables. Model includes sex, age, body mass index (BMI), waist circumference (residually adjusted for BMI), smoking status, alcohol consumption, university entrance qualification, employment status, net household income, marital status, diabetes, 
dyslipidaemia, and study centre. Activity intensities were determined based on triaxial 24h-accelerometry vector magnitude defining 0-78 cpm as ‘inactivity’, 79-2,690 cpm as ‘low-intensity’, 2,691-6,166 cpm as ‘moderate’, and ≥6,167 cpm as VV activity [27, 28]. 

test for sex 

differencesa

test for sex 

differencesa

test for sex 

differencesa
time in low-intensity activity, min/d time in moderate activity, min/d time in VV activity, min/dpotential factors

men (n = 117) women (n = 132) men (n = 117) women (n = 132)
test for sex 

differencesamen (n = 117) men (n = 117) women (n = 132)

waist circumference, cmb

diabetes mellitus (yes vs. no)
dyslipidaemia (yes vs. no)

women (n = 132)

university entrance qualification (yes vs. no)

marital status (married, no vs. yes)



OR 95% CI p OR 95% CI p p
age (5 years) 1.73 (0.99, 3.01) 0.05 0.75 (0.56, 1.02) 0.07 0.09
BMI, kg/m² 0.76 (0.56, 1.03) 0.08 1.09 (0.94, 1.27) 0.27 0.30

0.79 (0.65, 0.97) 0.02 1.11 (1.01, 1.23) 0.03 0.03
smoking status

never 1 (reference) 0.03 1 (reference) 0.03 0.03
current 0.08 (0.01, 0.83) 0.22 (0.05, 0.93)
former 0.05 (0.01, 0.47) 1.67 (0.59, 4.72)

alcohol consumption 0.93
never n. a.d n. a.d 0.99 1.83 (0.08, 41.98) 0.98
max. 1x/month 1 (reference) 1 (reference)
2 - 4x/month 0.79 (0.06, 9.67) 1.43 (0.41, 5.05)
2 - 3x/week 0.81 (0.06, 11.26) 1.20 (0.32, 4.54)
≥4x/week 0.50 (0.03, 7.53) 1.02 (0.19, 5.46)

6.06 (1.11, 33.13) 0.04 0.76 (0.27, 2.11) 0.60 0.22
employment status 0.20

full time 1 (reference) 0.61 1 (reference) 1.00
part time 0.44 (0.02, 9.28) 1.00 (0.30, 3.33)
not employed 2.52 (0.15, 43.14) 1.00 (0.20, 5.03)

net household income per month 0.64
<2,500 € 1 (reference) 0.62 1 (reference) 0.28
2,500-4,000 € 2.55 (0.32, 20.28) 0.80 (0.25, 2.58)
>4,000 € 0.53 (0.07, 4.34) 0.24 (0.05, 1.28)
n. a. 1.27 n. a.d 1.38 (0.20, 9.60)

3.17 (0.50, 19.91) 0.22 1.95 (0.58, 6.54) 0.28 0.34
0.01 (<0.001, 0.90) 0.05 1.47 (0.21, 10.18) 0.70 0.12
3.93 (0.60, 25.6) 0.15 1.11 (0.33, 3.69) 0.87 0.53

information was derived from self-reports during a personal interview, anthropometric measures were taken by trained personn

cresidually adjusted for BMI
dcounts per cell too small to calculate meaningful OR and 95% CI 

Supplementary Table S3. Multivariable association of physical activity-related factors and fulfilment of World Health 

Organization physical activity recommendation1, sex-stratified

meeting WHO PA recommendationa

(yes vs. no)
test for sex 

differencesb

bcontinuous variables, normally distributed: t-test; continuous variables, not normally distributed (absolute and relative 
proportion in vigorous to very vigorous activity, bout parameters): Mann-Whitney U test; discrete variables: Chi-Square test

a’meeting the WHO PA recommendation’ (‘yes’) was defined as accumulating ≥150 min/week or ≥75 min/week of vigorous 
activity/week (here: VV activity) (mean weekly estimates: mean min/d per participant multiplied by 7), spent in activity bouts 
≥10 minutes, or an equivalent combination of these [1]. For the latter metabolic equivalents of tasks (METs)/week were 
calculated, when multiplying mean weekly estimates in moderate and VV activity by 4 and 8 METs, respectively, as 
described before [29]. Achieving with the sum of both ≥450 METs/week, this was classified as ‘meeting WHO PA 
recommendation’. Not meeting any of the aforementioned criteria was classified as ‘not meeting WHO recommendation’.

marital status (married, no vs. yes)
diabetes mellitus (yes vs. no)
dyslipidaemia (yes vs. no)

1Results were derived from a multivariable logistic regression analysis with factors potentially related to physical activity 
included as independent and fulfilment of the World Health Organization (WHO) physical activity recommendation included 
as dependent variable. β-coefficients can be interpreted as change in the likelihood (odds ratio, OR) of meeting the WHO 
recommendation, referring to a 1-unit increase for continuous variables or to the respective reference category for categorical 
variables. Model includes sex, age, BMI, waist circumference (residually adjusted for BMI), smoking status, alcohol 
consumption, university entrance qualification, employment status, net household income, marital status, diabetes, 
dyslipidaemia, and study centre.

95% CI, 95% confidence interval; BMI, body mass index; min/d, minutes per day; n. a., not available; OR, odds ratio; PA, 
physical activity; vs., versus; WC, waist circumference; WHO, World Health Organization

men (n = 117) women (n = 132)potential factors

WC, cmc

university entrance qualification (yes vs. no)



Supplementary Table S4: Multivariable association of physical activity-related factors and time in sedentary behaviour and different activity intensities, uniaxial analyses1, total (N=249) 

potential factors

β 95% CI p β 95% CI p β 95% CI p β 95% CI p
sex (men vs. women) 6.9 (-17.1, 30.9) 0.57 -11.9 (-31.0, 7.3) 0.22 4.9 (-4.1, 13.9) 0.28 1.0 (-3.1, 5.1) 0.64
age (5 years) -0.3 (-5.9, 5.2) 0.91 1.8 (-3.1, 6.6) 0.48 -0.9 (-2.5, 0.6) 0.25 -0.7 (-1.3, -0.1) 0.01
BMI, kg/m² 0.08 (-2.8, 2.9) 0.96 0.0 (-2.2, 2.3) 0.97 0.1 (-0.9, 1.1) 0.84 -0.2 (-0.6, 0.1) 0.13

WC, cma 1.2 (-0.4, 2.8) 0.13 -0.7 (-1.9, 0.5) 0.23 -0.5 (-1.1, 0.1) 0.11 -0.1 (-0.3, 0.1) 0.46

smoking status 0.75 0.19 0.02 0.003
never 0 (reference) 0 (reference) 0 (reference) 0 (reference)
current -3.8 (-27.1, 19.4) 15.5 (-4.4, 35.3) -9.3 (-16.6, -2.0) -3.9 (-6.1, -1.6)
former 4.3 (-13.3, 21.9) -1.9 (-16.4, 12.6) -0.7 (-6.7, 5.4) -2.5 (-4.6, -0.5)

alcohol consumption 0.17 0.27 0.23 0.45
never -50.9 (-101.6, -0.2) 31.6 (-4.3, 67.5) 17.4 (-5.7, 40.4) 0.5 (-3.8, 4.7)
max. 1x/month 0 (reference) 0 (reference) 0 (reference) 0 (reference)
2 - 4x/month -4.6 (-28.5, 19.4) 3.8 (-16.4, 24.0) 1.9 (-5.4, 9.2) -2.2 (-5.8, 1.4)
2 - 3x/week -6.5 (-30.5, 17.5) 1.9 (-18.3, 22.1) 4.9 (-2.9, 12.8) -0.8 (-4.7, 3.0)
≥4x/week -26.0 (-54.3, 2.4) 17.7 (-5.0, 40.3) 9.7 (-0.2, 19.5) -1.1 (-4.8, 2.6)

university entrance qualification (yes vs. no) 22.0 (3.7, 40.2) 0.02 -23.7 (-38.8, -8.6) 0.002 1.6 (-4.4, 7.5) 0.60 0.5 (-1.6, 2.6) 0.65
employment status <.0001 0.005 0.22 0.57

full time 0 (reference) 0 (reference) 0 (reference) 0 (reference)
part time -6.1 (-28.0, 15.8) 6.7 (-12.2, 25.7) -0.1 (-7.4, 7.2) -1.1 (-3.8, 1.7)
not employed 34.3 (9.2, 59.4) -27.0 (-48.0, -6.0) -6.5 (-14.5, 1.6) -1.5 (-4.4, 1.3)

net household income per month 0.22 0.31 0.15 0.76
<2,500 € 0 (reference) 0 (reference) 0 (reference) 0 (reference)
2,500-4,000 € 5.3 (-14.9, 25.5) -9.0 (-24.6, 6.7) 3.5 (-3.9, 10.9) 0.0 (-2.1, 2.1)
>4,000 € 13.8 (-10.2, 37.9) -14.0 (-33.3, 5.3) -0.8 (-8.9, 7.3) -0.1 (-3.2, 3.1)
n. a. -28.8 (-66.8, 9.2) 13.5 (-20.3, 47.3) 12.6 (0.5, 24.7) 2.2 (-1.9, 6.2)

marital status (married, no vs. yes) 21.9 (1.7, 42.2) 0.03 -16.8 (-33.8, 0.2) 0.05 -3.5 (-10.3, 3.3) 0.31 -2.7 (-5.3, -0.1) 0.04
diabetes mellitus (yes vs. no) -12.4 (-56.5, 31.6) 0.58 7.7 (-25.5, 40.8) 0.65 5.1 (-8.2, 18.4) 0.45 0.7 (-1.9, 3.2) 0.62
dyslipidaemia (yes vs. no) -9.4 (-29.3, 10.5) 0.35 8.8 (-8.0, 25.7) 0.30 0.1 (-6.1, 6.3) 0.98 0.6 (-1.1, 2.2) 0.50

time in sedentary behaviour 
min/d

time in light activity,
min/d

time in moderate activity,
min/d

time in VV activity,
min/d

bold: statistically significant when accounting for multiple testing (p-value <0.01)

aresidually adjusted for BMI

1Results were derived from four different multivariable linear regression analyses with factors potentially related to physical activity included as independent and time spent in 
sedentary behaviour and in light, moderate, and vigorous-to-very-vigorous included as single dependent variable. β-coefficients can be interpreted as absolute change in time in 
the different activity measures in minutes per day, referring to a 1-unit increase for continuous variables or to the respective reference category for categorical variables. Model 
includes sex, age, body mass index (BMI), waist circumference (residually adjusted for BMI), smoking status, alcohol consumption, university entrance qualification, 
employment status, net household income, marital status, diabetes, dyslipidaemia, and study centre. Activity intensities were determined based on uniaxial 24h-accelerometry 
defining 0-99 cpm measured by the vertical axis as  ‘sedentary’, 100-1,951 cpm as ‘light’, 1,952-5724 cpm as ‘moderate’, and ≥5,725 cpm as VV activity [31].

95% CI, 95% confidence interval; BMI, body mass index; min/d, minutes per day; n. a., not available; vs., versus; VV, vigorous to very vigorous; WC, waist circumference
information was derived from self-reports during a personal interview, anthropometric measures were taken by trained personnel


