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Background: Although studies have demonstrated that stair prompts are associated with increased
physical activity, many were conducted in low-rise buildings over a period of weeks and did not
differentiate between stair climbing and descent.

Purpose: This study evaluated the impact of a prompt across different building types, and on stair
climbing versus descent over several months.
Methods: In 2008 –2009, stair and elevator trips were observed and analyzed at three buildings in
New York City before and after the posting of a prompt stating “Burn Calories, Not Electricity” (total
observations⫽18,462). Sites included a three-story health clinic (observations⫽4987); an eight-story
academic building (observations⫽5151); and a ten-story affordable housing site (observations⫽8324). Stair and elevator trips up and down were recorded separately at the health clinic to
isolate the impact on climbing and descent. Follow-up was conducted at the health clinic and
affordable housing site to assess long-term impact.

Results: Increased stair use was seen at all sites immediately after posting of the prompt
(range⫽9.2%–34.7% relative increase, p⬍0.001). Relative increases in stair climbing (20.2% increase,
p⬍0.001) and descent (4.4% increase, p⬍0.05) were seen at the health clinic. At both sites with
long-term follow-up, relative increases were maintained at 9 months after posting compared to
baseline: 42.7% (p⬍0.001) increase in stair use at the affordable housing site and 20.3% (p⬍0.001)
increase in stair climbing at the health clinic.
Conclusions: Findings suggest that the prompt was effective in increasing physical activity in
diverse settings, and increases were maintained at 9 months.
(Am J Prev Med 2012;42(2):136 –141) © 2012 American Journal of Preventive Medicine

Introduction

S

tair use is a readily available form of physical activity
that is associated with numerous physiologic benefıts, including greater lower-limb strength1 and reduced cholesterol levels.2 Stair climbing is particularly
benefıcial, eliciting oxygen and heart rate responses suffıcient to produce measurable cardiovascular benefıts.3 In
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one study,4 men who regularly climbed a moderate number of stairs (20 –34 floors a week) had a 29% lower risk of
stroke. Stair climbing is also expected to assist in weight
control.5
Despite its advantages, stair use is low when automated
alternatives are present. In a review of stair use interventions, Eves and Webb6 report median baseline stair use to
be 5.4% (range⫽1.7%– 8.5%) when the alternative is an
escalator at shopping centers, airports and banks, and
35.7% (range⫽11.1%– 69.1%) when the alternative is an
elevator at worksites. Stair prompt signs, which are pointof-decision cues placed near elevators and escalators,
may represent a low-cost method to encourage passersby
to take the stairs over the passive transport alternative.7
Increases in stair use associated with prompts have been
shown to range from 5.5% to 128.6%, with a median
relative increase of 50.0%.7–9
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Previous studies establishing the effectiveness of
prompts in increasing stair use have had several limitations. In one review, studies were conducted mostly in a
single-escalator alternative setting, such as a two-story
train station or shopping center.7 Several studies have
moved beyond retail and transportation settings to evaluate the impact of prompts in workplace settings, and
most of these studies reported increases in stair use following the posting of prompts.
For example, Eves and colleagues10 reported “an unequivocal increase” in stair use following the posting of
prompts in a fıve-story offıce building. Similarly, Kerr et
al.11 and Vanden Auweele et al.12 reported positive effects
following posting of stair prompts in fıve- and four-story
offıce buildings, respectively. Other studies,13–15 however, have reported no change in stair use following the
introduction of stair prompts in workplace settings including in three- and eight-story buildings. Thus, the
effectiveness of prompts in increasing stair use in workplace settings remains unclear.
Few studies have evaluated the impact of prompts in
residential settings and none of the studies published to
date have evaluated the impact of the same stair prompt
on stair use across different building types, including
buildings of varying uses, heights, and locations. Most
studies also have not established whether prompts have a
differential impact on stair climbing and stair descent, an
important question given differences in the physiologic
impacts of the two activities.3,16 Finally, many of these
studies did not evaluate the impact of prompts over an
extended period of time, and therefore evidence on potential long-term behavioral impacts is lacking.
The present study of the initial phase of a public health
intervention to post permanent stair prompts in elevator
buildings across New York City addresses current gaps in
knowledge on the impact of stair prompts in different
settings over different time periods. It was hypothesized
that the presence of point-of-decision stair prompts with
a stair climbing message increases stair use in different
buildings, increases stair climbing and descent, and the
impact of these prompts would be sustained over an
extended period of time.
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demic building in central Brooklyn where one of the authors
taught; and (3) a ten-story affordable housing site in South Bronx
that had a pre-existing relationship with several of the authors.
The building populations differed substantially, with the health
clinic serving a diverse group of patients and staff of all ages, the
academic building serving primarily a student population, and the
affordable housing site primarily serving an African American and
Latino mixed-age population that met the income restrictions for
the building. Stairwells were described qualitatively by building
staff and users and corroborated by study observers as wellmarked, well-lit, well-maintained, and safe.

Intervention
The intervention consisted of posting stair prompts directly adjacent to elevators and stairwells, which varied in distance from each
other and the entrance based on the site (Figure 1). Printed on a
bright green background, the prompt urged viewers to “Burn Calories, Not Electricity. Take the Stairs!” and featured an image of a
stick fıgure climbing stairs (Figure 2). The submessage informed
viewers that “Walking up the stairs just 2 minutes a day helps
prevent weight gain. It also helps the environment.” Prompts were
posted on all floors of the health clinic and affordable housing site,
but were permitted only in the lobby of the academic building.
Given the high number of Spanish-speaking residents at the affordable housing site, Spanish-language prompts were posted next to
the English prompts at that site.
On request from our partners at the affordable housing site, the
NYC Health Department assisted with a health education event 7
weeks after the introduction of the prompt to increase awareness of
the prompt and health issues related to obesity. Pamphlets containing nutrition and exercise tips were distributed and stair use was
discussed as a strategy for increasing physical activity, maintaining
a healthy weight, and preventing chronic disease.

Methods
Site Selection
Building-level variables considered in site selection included building use, height and location. The number of sites and the actual
sites themselves were also chosen based on real-world feasibility for
conducting this evaluation study, including support from the management of buildings and layout of the building lobby. The selected
sites were: (1) a three-story health clinic in northern Manhattan
where baseline data were to be collected as part of a related additional intervention to improve the stairs; (2) an eight-story acaFebruary 2012

Figure 1. Stair prompt introduced by City of New York, May
2008
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week prior to the health education event); (2) 9 weeks post-prompt
(2 weeks after health education event); and (3) 9 months postprompt (7 months after health education event).
Prior to data collection, inter-rater reliability was assessed at
each site. During fıve periods of 15 minutes or longer, observers
independently and simultaneously observed stair and elevator use.
Tallies recorded by each observer were then compared and the
percentage of inter-rater agreement across two or more observers
was calculated.

Statistical Analyses

Figure 2. Stair prompt on display at the elevator in the
lobby of the health clinic

In 2008 –2009, baseline and post-prompt stair and elevator use
rates were calculated, as were relative changes to enable accurate
cross-site comparisons. Relative change was calculated by dividing
the raw change over the original rate (e.g., a change from 10% to
15% would be a relative increase of (15%–10%)/10% ⫽ 50%).
Uncorrected chi-square analyses were used to test the signifıcance
of observed changes in stair use. An extended Mantel-Haenszel
chi-square test was used to test for linear trends over time for
follow-up observations conducted at the health clinic and the affordable housing site.

Data Collection
In 2008 –2009, all vertical trips (elevator and stair) originating from
or terminating on the lobby level of each site were tallied on
observation forms by three research staff and four student interns.
Stair and elevator trips between the basement and upper floors that
did not stop on the lobby level were not recorded. Because of the
presence of a display screen on the wall next to the elevator at the
health clinic that indicated the floor location of the elevator, it was
possible to separately tally ascent versus descent for elevator trips as
well as stair trips at this site.
The hours of observation for each data collection period were
distributed over multiple days, in approximately week-long segments, during “high traffıc” periods as reported by key building
staff. Hour-long counts of baseline and 1-week post-prompt data
were as follows: health clinic (8 hours baseline, 8 hours post);
academic building (12 hours baseline, 11 hours post); and affordable housing site (13 hours baseline, 16 hours post). Given the need
to conduct unobtrusive observations, it was not possible to study
the personal characteristics of stair users.
Long-term follow-up was conducted at the health clinic and
affordable housing site. The academic building was added as an
additional site for evaluation after the initial study was designed,
and resources to conduct long-term follow-up were not available.
At the health clinic, stair and elevator use were observed for a
period of 8 hours at 9 months post-prompt. At the affordable
housing site, stair and elevator use were observed for 12 hours at
three additional data collection periods: (1) 6 weeks post-prompt (1

Results

A total of 18,462 vertical trips by stair or elevator were
observed: 4987 at the health clinic; 5151 at the academic
building; and 8324 at the affordable housing site. The
average inter-rater agreement among observers was high:
98.1% (academic building, 100%; health clinic, 97.7%;
and housing building, 96.6%). Stair use across days
within individual observation periods for each site exhibited acceptable distributions (skewnessⱕ1.2; kurtosisⱕ2.4), and extreme scores were not observed on any
particular day (all absolute z scores⬍1.96).
There was signifıcant variability in baseline stair use:
70.1% at the health clinic; 25.1% at the academic building;
and 13.0% at the affordable housing site. Relative stair use
increased immediately following posting of the prompt at
each site (Table 1): 9.2% at the health clinic (absolute
change⫽6.4%); 34.7% at the academic building (absolute
change⫽8.7%); and 33.6% at the affordable housing site
(absolute change⫽4.4%).
At the health clinic, stair climbing increased 20.2% (absolute change⫽11.3%) and stair descent increased 4.4% (absolute change⫽3.5%). Nine months post-prompt, stair climbing
remained 20.3% higher
than the initial baseline
Table 1. Cross-site comparison of stair use, baseline to 1 week post-prompt, %
(absolute change⫽11.4%;
Table 2). For stair climb1 week
Relative p-value
ing, the extended MantelBaseline post-prompt increase (two-tail) 2
Haenszel chi-square test
for linear trends was sigThree-story health clinic (n⫽3431)
70.1
76.5
9.2
⬍0.001 17.57
nifıcant (p⬍0.001).
Eight-story academic building (n⫽5151)
25.1
33.8
34.7
⬍0.001 46.72
At the affordable housTen-story affordable housing site (n⫽4313)
13.0
17.4
33.6
⬍0.001 15.65
ingsite,stairuseincreased
Note: Boldface indicates significance.
from the initial baseline
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Table 2. Stair use at the three-story health clinic, %
1 week post-prompt (July 2008)
Baseline
(April 2008)

Stair
use

All vertical trips (n⫽4987)

70.1

76.5

Stair climbing (n⫽2064)

56.0

Stair descent (n⫽2923)

79.5

Relative
increasea

9 months post-prompt (March 2009)

p-value
(two-tail)

2

Stair
use

Relative
increasea

9.2

⬍0.001

17.57

72.1

2.9

0.227

1.47

67.3

20.2

⬍0.001

18.17

67.4

20.3

⬍0.001

16.91

83.0

4.4

0.046

75.7

⫺4.75

0.059

3.56

3.984

p-value
(two-tail)

2

a

Compared to baseline
Note: Boldface indicates significance.

by 44.4% (absolute change⫽5.8%) at 6 weeks post-prompt;
67.6% (absolute change⫽8.8%) at 9 weeks post-prompt and 2
weeks after the health education event; and 42.7% (absolute
change⫽5.6%) at 9 months post-prompt (Figure 3 and Table
3). The extended Mantel-Haenszel chi-square test for linear
trends was signifıcant (p⬍0.001).

Discussion
Impact of the Prompt Across Building Types
and Locations
The hypothesis that there would be increases in stair use
across different building types was supported. The observed relative increases in stair use are within the range
of those reported by previous studies,7 although overall
results are lower than the median increase of 50.0%.9 It
should be noted, however, that many previous studies
were conducted in low-rise escalator buildings; the current study, in contrast, was conducted in three elevator
buildings, two of which were mid-rise.
The relative increase in stair use was greatest at the
academic building, which may be explained at least partially by characteristics of the building’s largely student
population. Variations in mobility and other characteristics of building users may partially explain observed dif-

Figure 3. Stair use at the ten-story affordable housing
site, baseline to 9 months post-prompt (n⫽8324)
Note: *Relative increase in stair use from baseline is significant (p⬍0.001).

February 2012

ferences in the impact of the prompt across the sites.
However, it also should be noted that because prompts
were posted in the lobby only of the academic building,
stair use may not have been as high relative to the other
buildings for trips originating from other floors that were
unobserved in the current study. Although relative increases in overall stair use were lowest at the health clinic,
it also had the highest baseline stair use and the highest
stair use after the intervention. Given that a certain percentage of the population cannot be expected to take the
stairs, stair use at the health clinic may have already been
approaching its upper limit.

Impact of the Prompt on Stair Climbing and
Descent
In their review of interventions, Eves and Webb hypothesized that prompts may have a greater impact on
stair descent than stair climbing,6 calling into question
the capability of such interventions to produce meaningful increases in moderate- or vigorous-intensity
physical activity. This hypothesis was supported by the
fındings of a study conducted in a four-story and ninestory worksite building,17 but contradicted by a subsequent study of a fıve-story public sector building.10
Results from the health clinic suggest that prompts are
associated with increases in both activities. However,
at that site, only stair climbing increased at 9 months,
contrary to the hypotheses put forth by Eves and
Webb6 and others. This may be partially explained by
the fact that the prompt’s submessage and image specifıcally address stair climbing. Differences in the increase in stair use associated with the prompt may also
at least partly be attributable to differences in baseline
stair use for stair climbing and descent, which were
56.0% and 79.5%, respectively.

Impact of the Prompt Over an Extended
Period of Time
Stair use in each of the long-term follow-up periods at the
affordable housing site exceeded stair use during the ini-
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Table 3. Stair use at the ten-story affordable housing site

Baseline
(May/June
2008)
Vertical trips observed
Stair use, %
a

Relative increase, %

1953



6 weeks post-prompt
(and 1 week before
health education; July
2008)

2360

1257

9 weeks post-prompt
(and 2 weeks after
health education;
July/August 2008)
1358

9 months
post-prompt
(February/March
2009)
1396

13.0

17.4

18.8

21.8

18.6

—

33.6

44.4

67.6

42.7

⬍0.001

⬍0.001

⬍0.001

⬍0.001

15.65

19.68

44.69

19.31

p-value, two-tail
2

1 week
post-prompt
(June 2008)

—

a

Compared to baseline
Note: Boldface indicates significance.

tial post-prompt period, suggesting that the impact of the
prompt on stair use grew in the weeks following its introduction and then stabilized. The Mantel-Haenszel chisquare test for linear trends suggests that stair use increased over time after posting of the stair prompt. These
fındings contradict the results of a previous study,15
which indicated that the impact of a prompt declined in a
matter of weeks following posting in a six-story healthcare facility. However, unlike the current study, the
prompt was removed during the post-prompt observation period. In addition, sustained increases may be related to the repeated exposure and/or possible social/
cultural shifts that could occur over time in residential
and workplace settings.
A comparison of time points at the affordable housing
site showed a modest, but not signifıcant, additional increase in stair use 2 weeks after the health education
event. However, this increase was not maintained at 9
months. This suggests that such events may contribute to
temporary and additional increases in stair use when
used in conjunction with a stair prompt, but more study
is necessary. Other studies have yet to examine the impact
of combining stair prompts with educational events, although Vanden Auweele et al.12 reported that distribution of an e-mail from a physician describing the health
benefıts of stair use was associated with an increase in
stair use beyond that associated with the initial introduction of stair prompts.

Strengths and Limitations
The study builds on the literature by evaluating the impact of point-of-decision prompts on stair ascent and
descent in different building types and heights. In addition, the current study is one of the few to examine
whether the impact of prompts is sustained over time.
The evaluation contributes to the generalizability of current knowledge by capitalizing on the opportunity to
evaluate a large-scale public health intervention to post

permanent stair prompts citywide amid real-world variations in implementation.
There are several limitations to the present study.
The lack of comparison to buildings with similar characteristics and user populations that did not have the
stair prompt intervention weakens the causal interpretation that can be made. Future research should include a larger sample of buildings, including a comparison group of similar building types and users, to help
tease apart other factors that potentially could influence stair use. In addition, the current study was unable to examine the actual number of floors taken, an
issue that the literature overall has not yet adequately
addressed. Floor thresholds can explain more precisely
how stair prompts affect health, and how building
heights mediate their impact.
Another limitation is the potential for real-world site
conditions to have influenced the magnitude of impacts
at each site. For example, increases in stair use may not
have occurred if the stairs in the current study were less
visible or located farther from the entrance than the elevators,18 as is the case in many buildings. In addition, the
stairwells in the study were reported to be well lit, clean,
and safe. Many stairwells, however, are not well maintained and in some cases may pose personal or physical
safety risks.19
This limitation, however, highlights additional opportunities to promote routine stair use: combining stair
prompt interventions with aesthetic and structural
changes enhancing the visibility, accessibility, convenience, and attractiveness of stairwells,5,11,18 strategies
provided in the Active Design Guidelines.20 Such initiatives require collaboration with architects, contractors,
and building owners and managers. Though possibly requiring greater time and fınancial commitment than
posting prompts, such efforts may prove even more effective than prompts alone.
www.ajpmonline.org
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Conclusion
This study demonstrates that the introduction of a stair
prompt is associated with increased stair use across building types, including low- and mid-rise elevator buildings
and buildings with high baseline stair use. Results suggest
that prompts are not limited to promoting stair descent.
At the health clinic, the sustained increase in observed
stair use was solely for stair climbing with a prompt
message promoting stair climbing. Also, the fındings indicate that the impact of the prompt was maintained over
9 months, suggesting that stair prompt interventions can
be an effective long-term strategy for increasing routine
physical activity levels. Taken together, these fındings
suggest that this simple, low-cost intervention can produce meaningful improvements in the population’s daily
physical activity over time.
No fınancial disclosures were reported by the authors of this
paper.
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