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Abstract

Background

China’s rapid urban growth is associated with an increasingly unhealthy population.
Urban planners can design cities to promote healthy lifestyles, but to re-engineer the
existing built environment is no simple task. We assessed whether a simple
modification of the built environment was associated with altered perceptions of, and
ambulation in, that environment.

Methods

We adjusted a single-rail stair banister (length 3 m, height 1 m) in an urban area of
Hong Kong, China, to increase or decrease the convergence angle with the stairs by
10% (plus or minus 1.91°). When positioned conventionally, the banister was parallel
to the stairs (2.19 m width, 26.5° incline). 92 participants (mean age 19.71 [0.79], 54
male and 38 female) who were unaware that the banister diverged from (n=32),
converged with (n=30), or was parallel to the stairs (n=30), visually estimated the
angle of incline of the stairs from the top by rotating a disk to match the slant of the
staircase. Walking speed (metres per second) was video-recorded surreptitiously as a
sub-sample of the participants (n=36) approached the stairs with the banister in each
position. Data were analysed using one-way analysis of variance followed by
Bonferroni comparisons. Ethical approval of the study was obtained from the
University of Hong Kong Research Ethics Committee, and participants provided
written informed consent to participate.

Findings

Visual estimations differed between the groups (F>g0=6.62, p=0.002, n°=0.13);
estimates of angle were smaller when the banister converged with the stairs (32.53
[8.39]°) than when it diverged (39.69 [9.50]°) (p=0.007) or was parallel (39.88
[8.92]°) (p=0.006). Walking speeds in the final three strides preceding transition to
stair descent also differed (F£%70=3.11, p=0.05, np2=0.08) with mean walking speed
slower when the banister diverged (1.24 [0.26] m/s) than when it converged (1.36
[0.19] m/s) (p=0.046).



Interpretation

Modification of the angle of a stair banister was associated with differences in
perception of the steepness of stairs and in walking behavior during approach to the
stairs. Problems associated with rapid urban development, including falls in older
people and physical inactivity, are high on the health agenda of the Chinese
government. Future work should examine whether stairs that appear less steep are
more readily climbed, thus promoting physical activity, and whether stepping
parameters are improved, thus promoting fewer falls.
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