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Supplementary file 1: When weight is an encumbrance; avoidance of stairs by 

different demographic groups. 

Previous studies of the effects of demographic grouping on stair avoidance at work. 

This summary results from a literature review of previously reported effects of demographics 

on choice between stairs and elevators at work.  As well as weight status, two further 

demographic features related to weight were included in this summary.  Carrying a large bag 

upstairs would increase the weight carried against gravity and should bias behaviour towards 

avoidance.  In addition, women have, on average, a greater percentage of their weight as 

body fat than men, i.e., carry more dead weight, yet have lower leg strength that will be used 

to raise weight against gravity (McCardle et al., 2007).  As a result of these overall differences, 

a woman climbing the stairs would require more of her available physiological resources for 

climbing relative to a man of the same weight.  Both carrying a large bag and being female 

were consistently associated with greater avoidance of stairs in public access settings and 

this summary tested whether there was evidence for similar effects at work (Eves, 2014). 

To review the available data, searches of the online electronic data bases, MEDLINE; 

Cumulative Index to Nursing & Allied Health Literature _ CINAHL; and PsycINFO using the 

keywords combinations; ‘stair climbing’, ‘stair use’, and the terms used to describe stair 

interventions ‘point-of-choice’ and ‘point-of-decision’, retrieved 93 articles on stair use in the 

environment, with 45 covering stair use in workplaces.  The constraint for inclusion was at 

least one coded demographic.  Twenty one separate studies provided relevant information.  

Table 1 below summarizes the statistically significant effects of demographics on stair 

avoidance in each study.  The column labeled ‘Multi’ indicates whether the results were from 

multivariate analyses.  Natural variation in the pedestrians using a site means that coding for 

multiple demographics may not be fully independent.  Carrying a large bag may co-vary with 

sex and multivariate analyses are preferable.  Additionally, studies that analyse avoidance of 

the more costly behavior of stair climbing better address the question than those that combine 

stair climbing and descent into stair use before analysis. 
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Supplementary Table 1: Summary of the effects of demographic grouping on avoidance of stairs in the workplace in previous research. 

Names (date) Site n = Baseline  

% elevator 

Multi Stair 

measure 

Overweight 

vs. Not 

Bag vs. 

No bag 

Females 

vs. Males  

Russell, Dzewaltowski & Ryan 

(1999) 

University library (U.S.) 6,216 60.3 yes climbing - exclude F>M 

Kerr, Eves & Carroll (2001a) Office (U.K.) 12,288 79.3 yes climbing - B>NB M>F 

 Office (U.K.) 2,694 81.0 yes climbing - = F>M 

Coleman & Gonzalez (2001) University library (U.S.) 15,233 64.2 no climbing - - F>M 

 Office (U.S.) 8,361 66.8 no climbing - - M>F 

Boutelle, Jeffrey, Murray & Schmitz  

(2001) 

Health promotion 

facility (U.S.) 

35,475 - no use - - M>F 

Eves, Webb & Mutrie (2006) Office (U.K.) 26,806 70.9 yes climbing OW>N B>NB F>M 

Bungum, Meacham & Truax (2007) Two uni., five banks, 

one garage (U.S.) 

2,050 83.5 yes use - exclude = 

Kwak, Kremers, van Baak & Brug 

(2007) 

Office & factory 

combined (Holland) 

6,771 - yes use - exclude M>F 

Slaunwhite, Smith, Fleming, & 

Fabrigar  (2009) 

University (Canada) 3,339 17.0 yes climbing - exclude = 

Pillay, Kolbe-Alexander, Achmat, 

Carstens & Lambert (2009) 

Sport medicine institute 

(South Africa) 

4,256 57.0 no climbing - - = 

Grimstvedt, Kerr, Oswalt, Fogt, 

Vargas -Tonsing, & Yin (2010) 

Four university 

buildings (U.S.) 

8,431 - yes use - exclude F>M 
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Andersen (2010) Four university 

buildings (U.S.) 

2,707 - yes use - = F>M 

van Nieuw-Amerogen, Kremers, de 

Vries & Kok (2011) 

University (Holland) 21,786 48.2 no climbing - - F>M 

Olander & Eves (2011a) Four university 

buildings (U.K.) 

4,279 52.1 yes climbing - - F>M 

Howie & Young (2011) Two university 

dormitories (U.S.) 

6,338 75.1 no climbing   = 

Lewis & Eves (2012) Four university 

buildings (U.K.) 

14,138 40.6 yes climbing - - F>M 

Chhay (2013) University building 

(U.S.) 

2,862 47.2 no climbing - exclude M>F 

 Garage (U.S.) 2,472 43.7 no climbing - exclude = 

Nomura, Katayama, Kashiwa, 

Akezaki & Sato (2014) 

Office building (Japan) 16,583 28.4 no climbing - - = 

Eckhardt, Kerr & Taylor (2015) University nursing 

building (U.S.) 

2,680 88.7 yes climbing OW>Na B>NB = 

 Subtotal 205,765    2/2 3/5 9/21 

 

Multi indicates whether the results were from multivariate analyses and Stair measure indicates whether the results were specific to stair 

climbing or combined climbing and descent for analysis (use).  For the body of the table, Uni. = University, = indicates no significant differences 

between the demographic groups in that column, - indicates that the information is unavailable or the demographic grouping was not coded in 

that study, > indicates that one group avoided stairs more than the other, e.g. F > M means females avoided stairs more than men. F = 
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females, M = males, B = indicates those carrying a large bag/load, NB = those without a large bag/load, exclude indicates that individuals 

encumbered with a large bag were not coded in that study, OW = overweight pedestrians, N = not overweight. 

a Eckhardt et al., (2015) coded obese vs. not but significantly greater avoidance was reported in the heavier group. 
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As can be seen from the table, very few studies have recorded anything other than sex of the 

pedestrian at work.  The two studies with data on the effect of weight status, and three out of 

the five recording the presence of large bags, reported greater avoidance of stairs in 

overweight and encumbered pedestrians respectively, a pattern that would be consistent with 

greater avoidance by these demographic groups in public access settings.  Effects for sex on 

avoidance were mixed.  Nine reported that females avoided stairs significantly more than 

males whereas five reported the opposite disparity and seven no significant difference.  There 

were no obvious co-occurrences of sex differences in avoidance with multivariate analysis or 

the choice to analyse stair use, rather than climbing alone, that might explain the mixed 

evidence. 

One further point from the table is important.  Typically, stair use is more common at work that 

in public access settings (Eves & Webb, 2006).  The table included the percentage choosing 

the elevator at baseline in each study when reported to illustrate this point.  The sample size 

weighted average of the avoidance, 61.9%, means that expending energy climbing at work 

(38.1%) was more than five times more common than it was in shopping malls.  Any bias 

against expenditure was reduced at work.  The main body of the paper provides a cogent 

explanation for this difference between settings. 
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