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Sensitivity analyses excluding deaths within the first 

2 years of follow up showed the association between 
steps per day quartiles and mortality was attenuated 

ut remained significant (appendix pp 28–29). The 
association between step counts and mortality was 
stronger in the six studies with fewer than 6 years of 
follow up (HR 0·32 [95% CI 0·25–0·41]) than among 
the nine studies with 6 years of follow up or more 
0·57 [0·49–0·66]) when comparing the lowest and 

highest quartile (appendix p 30). There was a significantly 
lower HR for published (0·54 [0·42–0·68]) than 
unpublished studies (0·73 [0·63–0·85]) when comparing 
the first and second quartile (appendix p 31). We found 
no appreciable differences in the association between 
steps per day and mortality when excluding any 
one study or step counting device (appendix p 33). When 
reanalysing the data using a fixed effects inverse variance 
method, we found no change in the results (appendix 

 Association between steps per day and all-cause mortality, in all participants, and by age and sex

wear time, race and ethnicity (if applicable), education or income, body-mass index, plus study-specific 

x-axis of the plot is on the log scale. 
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Intensity thresholds are influenced by participant 

age and activities included in any calibration study 

and there is currently no consensus about standard 

intensity thresholds. We used thresholds derived 

during locomotor activities (ie, walking and jogging) 

in young adults when defining time spent in light, 

moderate, and vigorous physical activity,25 that 

are higher than those derived in older women in a 

range of activities, including sitting and standing.40

This could affect the absolute time spent in vigorous 

physical activity and in prolonged bouts of moderate-

to-vigorous physical activity. Furthermore, results 

were combined from studies using two different 

brands of accelerometers; however, when we 

restricted analyses to the six studies using the same 

accelerometer brand, similar findings were observed. 

Risk of bias was assessed using the Newcastle-

Ottawa scale suggested as an alternative to the Risk 

of Bias in Non-randomised Studies of Interventions.41

Finally, physical activity and sedentary time were 

only measured once, therefore changes in these 

behaviours might affect the observed associations.
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Fig 2 | Dose-response associations between total physical activity (top le9), light intensity physical activity ( ) (top right), low  (middle le9), 

high  (middle right), moderate-to-vigorous intensity physical activity (M ) (bottom le9), and sedentary time (bottom right, data from REGAR

easons for eographic and acial Differences in roke)  and FH  ( omen’s Health udy)12 are only included for M ) and all cause mortality. 

Modelling performed using restricted cubic splines with knots at 25th, 50th, and 75th centiles of exposure specific distribution from medians of 

quarters (least to most active). he exposure reference is set as the median of the medians in the reference group (least active) (see supplementary 

table 3). Knot locations are available in supplementary table 8. cpm=counts per minute
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