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A multistage controlled intervention to
increase stair climbing at work:
effectiveness and process evaluation
Alice Bellicha1, Aurélie Kieusseian1, Anne-Marie Fontvieille2, Antonio Tataranni2, Nane Copin1,
Hélène Charreire3 and Jean-Michel Oppert1,4*

Abstract

Background: Stair climbing helps to accumulate short bouts of physical activity throughout the day as a strategy for
attaining recommended physical activity levels. There exists a need for effective long-term stair-climbing interventions
that can be transferred to various worksite settings. The aims of this study were: 1) to evaluate short- and long-term
effectiveness of a worksite stair-climbing intervention using an objective measurement of stair climbing and a
controlled design; and 2) to perform a process evaluation of the intervention.

Methods: We performed a controlled before-and-after study. The study was conducted in two corporate buildings of
the same company located in Paris (France), between September, 2013 and September, 2014. The status of either
“intervention site” or “control site” was assigned by the investigators. Participants were on-site employees (intervention
site: n = 783; control site: n = 545 at baseline). Two one-month intervention phases using signs (intervention phase 1)
and enhancement of stairwell aesthetics (intervention phase 2) were performed. The main outcome was the change in
stair climbing, measured with automatic counters and expressed in absolute counts/day/100 employees and percent
change compared to baseline. Qualitative outcomes were used to describe the intervention process.

Results: Stair climbing significantly increased at the intervention site (+18.7 %) but decreased at the control site (-13.3 %)
during the second intervention phase (difference between sites: +4.6 counts/day/100 employees, p < 0.001). After the
intervention and over the long term, stair climbing returned to baseline levels at the intervention site, but a significant
difference between sites was found (intervention site vs. control site: +2.9 counts/day/100 employees, p < 0.05). Some
important facets of the intervention were implemented as intended but other aspects had to be adapted. The main
difficulty reported by the company’s staff members lay in matching the internal communications rules with critical
intervention criteria. The program was maintained at the setting level after the end of the study.

Conclusions: This study shows a successful stair-climbing intervention at the worksite. The main barriers to adoption
and implementation were related to location and visibility of posters. Process evaluation was useful in identifying these
barriers throughout the study, and in finding appropriate solutions.
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Background
Increasing physical activity (PA) at the population level is
a global public health priority [1]. Physical inactivity is
recognized by the World Health Organization (WHO) as
the 4th leading risk factor for mortality [2]. Also according
to the WHO, 43 and 35 % of American and European
adults, respectively, were physically inactive in 2011 [3, 4].
The worksite is an important setting for implementing PA
promotion programs [5]. Stair-climbing interventions rep-
resent a frequent component of such programs. Stair
climbing is freely accessible to most population groups,
and opportunities to climb stairs are usually available at
worksites. Therefore, stair climbing could be easily inte-
grated into daily routine and might contribute to accumu-
lation of PA throughout the day [6].
A common strategy for increasing stair climbing is the

use of motivational point-of-decision (POD) prompts.
These prompts usually take the form of posters located at
a “point-of-choice” (the place at which individuals choose
between stairs and the elevator) informing them about the
health benefits of stair climbing [7–9]. According to our
recent systematic literature review, use of simple motiv-
ational prompts increased stair climbing at worksites in
only 2 out of 5 studies [10]. However, combining motiv-
ational prompts with other types of interventions ap-
peared to be more effective. When prompts were
combined with directional signs, stair climbing increased
in 5 out of 6 studies [11–15]. Directional signs usually
took the form of arrows pointing to the stairs, or foot-
prints informing individuals about a nearby opportunity
to use the stairs. One study combined motivational
prompts with enhancement in the aesthetics of the stair-
well (painting, replacement of doors) and reported an
increase in stair climbing [16]. Another effective strategy
was to perform two intervention phases. Stair climbing
increased during the second phase compared to baseline
and to the first phase in 2 out of 3 studies [7, 14, 17]. The
second phase of these studies involved motivational signs
alone or combined with directional signs. However, little
is known about the long-term effects of these interven-
tions, which were evaluated at least 6 months after the
end of the intervention in only 3 published worksite stud-
ies [18–20]. In addition, very few studies were based on a
controlled design [10, 21].
In the field of PA promotion, there is increasing interest

in the evaluation of external validity, i.e. the ability of a
program to be successfully disseminated and maintained
under real-life conditions [22]. Evaluation of external valid-
ity involves considering both the effectiveness and the inter-
vention process [23, 24]. Elements of process evaluation are
largely under-reported in the field of stair-climbing promo-
tion programs [10]. Only a few studies have reported ele-
ments of external validity of stair-climbing interventions,
such as the cost of interventions [17, 19], staff expertise

[25], consistent implementation of interventions or their
adverse consequences [26].
Therefore, the first aim of the present study was to evalu-

ate, under real-life conditions, the short- and long-term
effectiveness of a stair-climbing promotion program that
included two phases of intervention at a worksite. The
second aim was to perform process evaluation of the inter-
vention, describing how the intervention was implemented
and adapted to the local setting and the main barriers to its
implementation.

Methods
Study design and setting
A controlled before-and-after study was conducted in two
buildings of the same multinational company (located in
the Paris region, France) between September 2013 and
October 2014. In both buildings, a health promotion
program targeting prevention of non-communicable
diseases had been running since early 2013. Health pro-
motion programs at the two sites were developed and
supervised by the same team and targeted the same fields
of intervention (physical activity, nutrition, sleep habits,
stress management, smoking cessation and vaccination).
Implementation of the programs was managed locally by
dedicated teams and was adapted to each setting (e.g. staff
involved or conference topics may have differed between
sites). Regarding physical activity, the two programs
provided fitness room facilities, fitness classes and open
lectures. No stair-climbing intervention had been per-
formed in the past at any site. The stair-climbing study
was performed as part of this global program from
September 2013 onward. Stair-climbing interventions
took place in one building (intervention site) whereas no
such interventions were conducted in a second building
(control site).
Sampling of the two sites was performed by company

management based on their geographic location. They were
located 10 km apart in the same urban region, with two dis-
tinct buildings at separate locations; however, they were
close enough to facilitate study implementation. Employees
rarely moved from one site to the other, which limited the
risk of “contamination”, i.e. of employees from the control
site being exposed to stair-climbing interventions. The two
sites were similar in terms of working population, nature of
the work performed (desk-bound duties) and building
design (Table 1). The intervention and control buildings
had 6 and 4 floors, respectively. A previous study had
shown that the number of floors climbed influenced the
rate of stair use with willingness to climb stairs decreasing
above two flights [27]. It was thus important to conduct the
study in two multi-storey buildings with more than two
flights of stairs. The status of intervention or control site
was not randomly assigned as one local project team ap-
peared more experienced at conducting a stair climbing
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intervention, although teams at both sites had similar ex-
perience in conducting the other parts of the overall health
promotion program.
The study was supervised at both sites by a steering com-

mittee composed of company executives and researchers.
Day-to-day organization of the study was handled at the
intervention site by a project team composed of 8 mem-
bers: 6 were company employees (from 6 different depart-
ments: Health, Security and Environment, Occupational
Medicine, Communication, Facility Management, Human
Resources and Research and Development) and 2 were
researchers. Researchers provided guidance on how to
conduct the intervention (e.g. number and duration of
intervention phases, intervention strategies). The steering

committee validated intervention strategies and the project
team at the intervention site designed and implemented the
intervention. The project team at the control site was
informed that a stair-climbing intervention was being
performed at the other site, and agreed not to conduct such
an intervention during the course of the study.

Intervention
The definition of the stair-climbing intervention was
based on results of our literature review [10]. One main
aspect of the intervention was to perform two interven-
tion phases and to combine different strategies to promote
stair climbing. The 2-stage design of the intervention was
planned from the start of the study. The two intervention
phases lasted 1 month each. The first intervention phase
combined motivational and directional signs, shown to be
an effective combination at worksites [10]. Motivational
signs consisted of two large posters (A1 format) located
between the stairs and the elevators. They contained a
message and a picture representing an anonymous em-
ployee or group of employees climbing the stairs. The
messages displayed on the posters were written and trans-
lated into French by the company and were adapted from
previous studies (e.g. “Climbing stairs consumes as many
calories per minute as tennis!”) [28]. Four different posters,
with different pictures and messages, were created (1 poster
per week of intervention). Directional signs consisted of
stickers on the walls representing arrows pointing to the
stairs. The second intervention phase began 3 months after
the first (Fig. 1) and was designed to improve the aesthetics
of the stairwells. It included, in addition to the same
motivational and directional signs, colorful stickers pasted
on to the stair-risers (the vertical part of each step) on
every floor. Stickers were colored in blue, orange, green,
and beige, alternately. A short message to encourage stair
climbing was written in French on the stickers and dif-
fered on every floor (intervention materials are available

Table 1 Setting description

Intervention site Control site

Building occupancy

Number of employees per
month over study period
(mean ± SE)

812 ± 5 597 ± 5*

Socio-demographic
characteristics

Mean age / % <45 y 43.4 / 50 % 43.5 / 46 %

Gender (% women) 58 % 59 %

Occupational category
(% managers)

75 % 68 %*

Building design

Number of floors 6 4

Fitness room Yes Yes

Fitness classes Yes Yes

Company restaurant Yes Yes

Baseline level of stair climbing

Counts/day (mean ± SE) 82.8 ± 2.7 107.9 ± 3.6*

SE standard error. Managers = executive, autonomous and integrated officer
*Significantly different from intervention site (p < 0.05)

Fig. 1 Study design. This study is a controlled before-and-after study which follows an interrupted time-series design. Stair climbing was measured
continuously. Numbers represent the 7 study periods: 1 = Baseline period (3-week period); 2 and 4 = Intervention periods (4-week periods); 3, 5, 6 and
7 = Follow-up periods (3-week periods). All study periods corresponded to the same dates at both sites
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from the corresponding author upon request). The inter-
vention was concurrently conducted for both sets of
stairs.

Measurements
At both sites, two stairs were monitored. At the control site,
each stair was close to two elevators and located behind
closed doors. At the intervention site, one stair was visible
from the elevator and from the lobby, with natural lighting,
and was adjacent to only one elevator. The other stair was
not visible from the elevator or the lobby; it was located
behind closed doors, without natural lighting and distant
from four elevators.
Unobtrusive automatic counters that continuously mea-

sured stair climbing were located in front of the stairs on
the ground floor. Participants were not aware that they
were being observed. The counters included a camera
using 3D-reconstruction technology: each person moving
in the camera’s field of view was reconstructed in three
dimensions and registered as a count, with no image
stored (3D Counting Ltd, Nantes, France). The counters
also distinguished whether a person was entering or exit-
ing the stairwell and whether he/she was going up or
down the stairs. Only those who climbed the stairs were
registered. Data were stored locally in a processing unit
and were downloaded on a regular basis. The correlation
between automatic counts and direct observations made
on two occasions was Spearman r = 0.82 (p < 0.001). The
target population included all employees working in or
visiting the building during the entire study. The study
complied with all standards set by the Declaration of
Helsinki and did not require formal approval from an eth-
ics committee given the anonymous nature of data as well
as the absence of image storage, according to the French
Commission on Information Technology and Liberties
(CNIL, France).

Data treatment
At both sites, data from workdays (Monday to Friday,
excluding holidays), during opening hours (7:00 a.m. to
9:00 p.m.) and over the same seven time periods were
included in the analysis (Fig. 1). The seven time periods
included: baseline evaluation, two intervention phases,
two short-term follow-up phases (immediately after the
end of each intervention phase), a medium-term and a
long-term follow-up phase (3 and 7 months after the
end of the second intervention phase, respectively).
Stair climbing was expressed as the number of counts

per day divided by the number of employees present on
site during the same time period (data provided by the
Human Resources Department). Changes in stair climb-
ing were described per site (overall analysis of the two
stairs) and per stair at the intervention site. Negative

effects of intervention were defined as the number of
falls occurring on the stairs during the year of the study.
Two minor technical problems occurred, resulting in

missing data for one day at the control site during the first
intervention phase and 3 days at both sites during follow-
up of the second intervention phase. Missing data were
replaced by mean values calculated from corresponding
weekdays of corresponding months (for example, when
data from a Monday in September 2013 were missing,
they were replaced by the mean value calculated from the
other Mondays in September 2013).

Statistical analysis
Comparison of characteristics of employees between study
buildings was performed using Wilcoxon or Chi-square
tests when appropriate. The outcome of interest (stair
climbing) was expressed as counts/day/100 employees. A
linear mixed model was used to determine the intervention
effect (mean change in the intervention site compared to
the control site at each time point). Site (intervention,
control) and period (1 to 7, corresponding to the baseline
period, first intervention phase, short-term follow-up,
second intervention phase, short-term follow-up, medium-
term follow-up and long-term follow-up) were included in
the models as fixed effects. Interaction terms between site
and period variables were added (effects at the intervention
site compared to the control site for all seven study
periods). Results are reported as differences in mean abso-
lute change with 95 % CI and as relative change compared
to baseline. Analyses were performed with SAS 9.4 (SAS
Institute, Cary, NC).

Process evaluation
Process evaluation was performed at the intervention site
only and the dimensions assessed were adapted from the
RE-AIM (Reach, Effectiveness, Adoption, Implementation
and Maintenance) framework [23]. In the present study,
we focused on adoption, implementation and mainten-
ance dimensions.
Adoption was described as participation of the company’s

project team members in defining and implementing the
program, and barriers to participation. Both were measured
by direct observation (meeting minutes) and through struc-
tured interviews. Implementation was the extent to which
the interventions were delivered as intended (interventions
were defined and conducted by the staff members of the
company based on guidelines provided by the research
team at the beginning of the study). Data were obtained via
regular meetings and structured interviews with staff mem-
bers. Maintenance was the extent to which stair-climbing
interventions were sustained over time at the intervention
site. Items used to assess these dimensions are detailed in
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Additional file 1. We took a narrative approach to describe
process evaluation.

Results
Effectiveness of interventions
A total of 36,468 counts were analyzed. Absolute and rela-
tive changes in stair climbing at the intervention site and at
the control site (two stairs combined) are presented in
Table 2 and Fig. 2, respectively. At baseline, stair climbing
was almost twice as high at the control site as at the inter-
vention site (Table 1). No significant change in stair climb-
ing was found during the first intervention phase or during
short-term follow-up. During the second intervention
phase compared to baseline, stair climbing significantly
increased by +18.7 % at the intervention site and decreased
by -13.3 % at the control site (Fig. 2). The difference
between sites was significant (+4.6 counts/day/100 em-
ployees at the intervention site compared to the control
site, p < 0.001) (Table 2). Stair climbing returned to baseline
level during short, medium and long-term follow-ups at the
intervention site, but decreased significantly at the control
site (-9.6 and -13.8 %, during medium and long-term
follow-up, respectively). The difference between sites during
long-term follow-up was significant (the intervention effect
was +2.9 counts/day/100 employees, p = 0.019).
Figure 3 shows changes in stair climbing for each stair

at the intervention site (one stair close to the elevator,
the other distant from the elevator). Compared to the
control site, stair climbing increased during the second
intervention phase for both stairs (+29.8 and +6.6 % in
the stairs close to and distant from the elevator, respect-
ively). However, stair climbing remained high compared
to baseline and compared to the control site during
follow-up only in the stair that was distant from the ele-
vator (+7.4 % during long-term follow-up).
One fall in the stairs (without major injury) was reported

during the year before the study and one during the year of

the study, suggesting that the increased use of stairs did not
cause any additional accident.

Process evaluation of the intervention
Adoption dimension
Four company employees participated in the design and
implementation of the stair-climbing interventions (pro-
gram director, occupational physician, employees from the
communications and facility management departments).
Implementation of the first intervention phase was de-
scribed as “difficult” by two employees and “rather difficult”
by two others. The main barrier concerning the location of
posters was related to internal rules of communication.
The point-of-choice, suggested by the research team for its
high visibility was dedicated to corporate communications
and was therefore considered inappropriate for promoting
stair climbing. The implementation of the second interven-
tion phase was described as “rather easy” or “rather diffi-
cult” by 3 and 1 employees, respectively. They found that
installation and removal of stickers required time and work-
force investment.

Implementation dimension
The framework provided by the research team was followed
since two intervention phases using the recommended
strategies were conducted. The recommended strategy for
the first phase was to introduce posters located at the
point-of-choice and visible directional signs. Adaptations
mainly involved visibility of the signs: posters were located
in a less visible section of the building and directional signs
were not easily seen given their full compliance with the
corporation graphics charter. The recommendation for the
second intervention phase was to improve the aesthetics of
the stairwell by using music or artwork. The introduction
of artwork and music in the stairwell was considered too
expensive and complex to organize. Therefore, colorful
stickers enhancing the aesthetics of the stairs were used.

Table 2 Stair climbing (count/day/100 employees) at the intervention site compared to the control site for each study period

Period Number
of days
analyzed

Intervention site Control site Intervention
effecta

p* p**

Mean ± SE Δ (95 % CI) Mean ± SE Δ (95 % CI)

Baseline 15 <0.001

Intervention 1 19 12.1 ± 0.6 1.5 (-0.1;3.2) 20.2 ± 0.6 0.4 (-1.2;2.0) 1.1 (-1.2;3.4) 0.359

Short-term follow-up 1 15 11.7 ± 0.6 1.1 (-0.6;2.9) 20.9 ± 0.6 1.1 (-0.7;2.8) 0.1 (-2.4;2.5) 0.943

Intervention 2 20 12.6 ± 0.5 2.0 (0.4;3.6) 17.2 ± 0.5 -2.6 (-4.3;-1.0) 4.6 (2.3;6.9) <0.001

Short-term follow-up 15 11.5 ± 0.6 1.0 (-0.8;2.7) 19.2 ± 0.6 -0.6 (-2.3;1.1) 1.6 (-0.9;4.0) 0.211

Medium-term follow-up 15 11.1 ± 0.6 0.5 (-1.2;2.2) 17.9 ± 0.6 -1.9 (-3.6;-0.2) 2.4 (0;4.9) 0.055

Long-term follow-up 15 10.8 ± 0.6 0.2 (-1.5;1.9) 17.1 ± 0.6 -2.7 (-4.5,-1.0) 2.9 (0.5;5.4) 0.019

All estimates were from the linear mixed regression model, using site and study period as fixed effects
95% CI confidence interval at 95 %, SE standard error
Δ estimated mean change between baseline and the study period
a estimated effects in intervention site compared with the control site
*p-value from the interaction effects (i.e. test of difference in change for intervention versus control at each period)
**p-value from the overall interaction effect (i.e. test of difference in change for intervention versus control over time)
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Maintenance dimension
Stair-climbing interventions were maintained after the
end of the study. Two additional intervention phases (in
October 2014 and April 2015), designed by the company
in collaboration with a communications agency, were
carried out (using new posters with different messages
and pictures). Moreover, stair-climbing interventions

were included as one of the main health promotion in-
terventions deployed at other sites by the company.

Discussion
We evaluated the effectiveness and described the process
of a stair-climbing promotion program that included two
phases of intervention in a worksite setting. Stair climbing

* ¥

* *
*

¥

Fig. 2 Change in stair climbing in the intervention site and in the control site. * = significantly different from baseline (p < 0.05). ¥ = change
significantly different from control site (p < 0.05)

* ¥

*
¥

* ¥

* ¥ * ¥

Fig 3 Change in stair climbing in two stairs of the intervention site and in the control site. * = significantly different from baseline (p< 0.05). ¥ = change
significantly different from control site (p< 0.05)
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significantly increased at the intervention site by 19 % dur-
ing the second intervention phase, while it decreased at
the control site.
This range of increase in stair climbing is in line with

previous studies conducted at worksites, which reported
a median change in stair climbing of +17 % [10]. From
our data, we estimated that around 35 more persons
climbed the stairs each day during the second interven-
tion phase. Indeed, our results strengthen the interest of
performing a two-stage intervention within a worksite
setting. In this setting, around 35 % of previous studies
reported no effect of the first intervention phase, which
consisted most often of motivational prompts [10].
Point-of-decision prompts function by interrupting the
habitual behavior of choosing the elevator [7]. Thus, a
single intervention phase could help engaging in new
activities, but repeated interventions may be necessary
to create new sustainable habits. Our second interven-
tion phase used the same posters and directional signs
as that of the first phase; in addition, colorful stickers
were applied to the stair risers. Therefore, we could not
identify whether it was the repetition or the novelty of
the intervention that positively influenced stair climbing.
Few previous studies consisted of 2 intervention phases,
and most of them measured stair use (i.e. a combination
of climbing up and going down stairs) but not stair
climbing in particular [7, 14, 17, 25, 29–32]. Among
studies that found no change in stair use during the first
phase, three used a different strategy during the second
phase and reported a positive effect [7, 17, 29]. The only
study that used the same strategy reported no change in
stair use during the second phase [25]. Therefore, chan-
ging strategy for the second intervention phase appears
to be particularly important if the first intervention fails
to substantially increase stair climbing.
Our second intervention phase aimed to modify the

aesthetics of the stairwell. This strengthens the findings of
some previous studies that found promising results using
this strategy [16, 20, 29, 33]. Three of those studies
performed stairwell enhancement in addition to POD
prompts. The only study that began the interventions with
stairwell enhancement found no effect until prompts were
added [20]. Colorful stickers applied to stair-risers on
every floor of the building, as used here, appear easier to
implement than previous initiatives introducing artwork
and music in the stairs, replacing wooden doors by glass
doors, or repainting the walls with new colors [16, 20, 29,
33]. The strong visibility of the stickers was likely import-
ant in explaining their effectiveness. In contrast, our first
intervention phase may have lacked visibility and may
have been difficult to distinguish from corporate com-
munications. This suggests that breaking a routine at
work requires highly visible interventions capturing
employee attention.

Another important feature of our study was that we
compared the effectiveness of the intervention for two
stairs with differing design features. We found that the
second intervention phase was effective for both stairs of
the intervention site. This suggests that stair climbing
can be increased whether the stairs are visible or not
from the elevator, and that interventions should not be
performed only in the most visible stairs. Interestingly,
the increase in stair climbing was almost 5 times higher
in the stair visible from the elevator that had natural
lighting and was adjacent to only one elevator. Over the
long term, however, the effect persisted only in the other
stair (not visible from the elevator, located behind closed
doors, without natural lighting and distant from four
elevators), even though the effect size was limited.
Improving the aesthetics of the stairs was thus less
effective during the intervention period in the less
attractive stair but more effective over the long-term. A
possible explanation might be that employees positively
changed their awareness of and attitude toward the dis-
tant stairs. Although less attractive, this stair was most
convenient for joining the office spaces and meeting
rooms. Employees might have become more willing to
take this stair even after the intervention was over.
An important aim of our study was to describe the

intervention process. A major barrier to adoption by
employees was identified, i.e. trying to locate the posters
in a location usually dedicated to corporate communica-
tions. However, this problem was solved later in the
study by discussion between members of the steering
committee and those of the project team. This example
is in accordance with national guidelines recognizing
management support as being a key factor in the success
of health promotion programs [34]. It also suggests that,
in the current challenging economic context, companies
may be reluctant to communicate on these programs
that could be considered by some as inappropriate.
Regarding implementation, the company adhered to

overall aspects of the initial program: they conducted
two intervention phases and used recommended strat-
egies. However, some critical aspects of the intervention
were adapted by the company. The main adaptations
were the lack of visibility of motivational and directional
signs and the use of colorful stickers instead of artwork
and music to improve the aesthetics of the stairs. This
raises the problem of feasibility of major stairwell modi-
fications at worksites and highlights the importance of
finding easy-to-implement interventions. Pasting color-
ful stickers on the stair-risers is an interesting option.
The program was maintained at the setting level,

and will likely by deployed in other buildings of the
same company in the near future, which is a very posi-
tive finding. This highlights the need for ongoing dia-
logue between company staff and researchers during

Bellicha et al. International Journal of Behavioral Nutrition and Physical Activity  (2016) 13:47 Page 7 of 9



implementation to overcome challenges associated with
such interventions.
Strengths of our study included the controlled design

in two similar buildings, objective monitoring of stair
climbing over extended periods, length of follow-up and
description of the adoption, implementation and main-
tenance of the intervention. Some limitations should be
mentioned. Results were expressed as absolute counts of
stair climbing and were difficult to compare with previ-
ous studies, almost all of which had expressed stair use
as a percentage compared to elevator use [10]. One rea-
son why we did not measure elevator use was that both
buildings under study had a basement and the elevators
not only went up from the ground floor to higher floors
but also went down to the basement. Although we could
have distinguished those entering or exiting the elevator,
it would have been impossible to differentiate elevators
going up and down, and thus it was impossible to calcu-
late stair climbing as previous studies (percent of stair
climbing compared to elevator climbing). Another limi-
tation was the inability of automatic counters to identify
personnel characteristics such as gender and age, and
whether individuals were regular workers in the building
or were visitors.

Conclusions
In summary, our findings strengthen the interest of re-
peated interventions at worksites, as well as enhancing of
stairwells to substantially increase stair climbing. They also
suggest that stair-climbing interventions can be conducted
for different types of stairs (e.g. close to or distant from
elevators), increasing the potential of transferability of these
interventions. The main barriers to adoption and imple-
mentation were related to location and visibility of posters.
Process evaluation was useful for identifying such barriers
throughout the study and for finding appropriate solutions.
Maintenance of the intervention at the setting level is
encouraging. Further studies should be conducted at other
types of worksites and investigate further the Reach and
Adoption dimensions of transferability.

Additional file

Additional file 1: Items used for process evaluation of the intervention.
(DOC 33 kb)

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AB, AK, AMF, HC and JMO designed the study. AMF and AT performed the
intervention. AB and AK performed measurements and collected the data. NC
performed the analyses. AB drafted the manuscript. AK, AMF, AT, NC, and JMO
participated in interpretation of results and revised the manuscript critically.
JMO supervised data collection, analyses and writing of the manuscript.

Acknowledgments
Authors gratefully acknowledge the contribution of Sylvie Le Mouhaër, MSc,
for her help in preliminary statistical analyses. This work was supported by
the ICAN Translational research program.

Author details
1Institute of Cardiometabolism and Nutrition (ICAN), University Pierre et
Marie Curie-Paris 6, Paris, France. 2Sanofi, 54 rue La Boetie, Paris 75008,
France. 3Department of Geography, Lab-Urba, Urbanism Institute of Paris,
University Paris-Est, Creteil, France. 4Department of Nutrition, Pitie-Salpetriere
University Hospital (AP-HP) University Pierre et Marie Curie-Paris 6, Center for
Research on Human Nutrition Ile-de-France (CRNH IdF), Paris, France.

Received: 10 November 2015 Accepted: 4 April 2016

References
1. Physical activity Guidelines Advisory Comittee. Physical Activity Guidelines

Advisory Comittee Report. Washington, DC: US Department of Health and
Human Services; 2008.

2. WHO. Global health risks: mortality and burden of disease attributable to
selected major risks. Geneva: World Health Organization; 2009.

3. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, et al.
Global physical activity levels: surveillance progress, pitfalls, and prospects.
Lancet. 2012;380(9838):247–57. doi:10.1016/S0140-6736(12)60646-1.

4. WHO. Global health observatory data repository. 2011.
5. Katz DL, O’Connell M, Yeh MC, Nawaz H, Njike V, Anderson LM, et al. Public

health strategies for preventing and controlling overweight and obesity in
school and worksite settings: a report on recommendations of the Task Force
on Community Preventive Services. MMWR Recomm Rep. 2005;54(RR-10):1–12.

6. Webb OJ, Eves FF, Smith L. Investigating behavioural mimicry in the context
of stair/escalator choice. Br J Health Psychol. 2011;16(2):373–85. doi:10.1348/
135910710X510395.

7. Lewis A, Eves F. Prompt before the choice is made: effects of a stair-
climbing intervention in university buildings. Br J Health Psychol. 2012;17(3):
631–43. doi:10.1111/j.2044-8287.2011.02060.x.

8. Nocon M, Muller-Riemenschneider F, Nitzschke K, Willich SN. Review Article:
Increasing physical activity with point-of-choice prompts-a systematic
review. Scand J Public Health. 2010;38(6):633–8. doi:10.1177/
1403494810375865.

9. Soler RE, Leeks KD, Buchanan LR, Brownson RC, Heath GW, Hopkins DH, et
al. Point-of-decision prompts to increase stair use. A systematic review
update. Am J Prev Med. 2010;38(2 Suppl):S292–300. doi:10.1016/j.amepre.
2009.10.028.

10. Bellicha A, Kieusseian A, Fontvieille A, Tataranni A, Charreire H, Oppert J.
Stair-use interventions in worksites and public settings - A systematic review
of effectiveness and external validity. Prev Med. 2015;70C:3–13. doi:10.1016/j.
ypmed.2014.11.001.

11. Eves FF, Olander EK, Webb OJ, Griffin C, Chambers J. Likening stairs in buildings
to climbing a mountain: self-reports of expected effects on stair climbing and
objective measures of effectiveness. Psychol Sport Exerc. 2012;13:170–6.

12. Eves FF, Webb OJ, Griffin C, Chambers J. A multi-component stair climbing
promotional campaign targeting calorific expenditure for worksites; a quasi-
experimental study testing effects on behaviour, attitude and intention.
BMC Public Health. 2012;12:423. doi:10.1186/1471-2458-12-423.

13. Eves FF, Webb OJ, Mutrie N. A workplace intervention to promote stair
climbing: greater effects in the overweight. Obesity. 2006;14(12):2210–6. doi:
10.1038/oby.2006.259.

14. Marshall AL, Bauman AE, Patch C, Wilson J, Chen J. Can motivational signs
prompt increases in incidental physical activity in an Australian health-care
facility? Health Educ Res. 2002;17(6):743–9.

15. Pillay JD, Kolbe-Alexander T, Achmat M, Carstens M, Lambert EV. Are point-of-
decision prompts in a sports science and medicine center effective in changing
the prevalence of stair usage? A preliminary study. SAJSM. 2009;21:58–64.

16. Van Nieuw-Amerongen ME, Kremers SPJ, de Vries NK, Kok G. The use of
prompts, increased accessibility, visibility, and aesthetics of the stairwell to
promote stair use in a university building. Environ Behav. 2011;43:131–9.

17. Olander EK, Eves FF. Effectiveness and cost of two stair-climbing
interventions-less is more. Am J Health Promot. 2011;25(4):231–6. doi:10.
4278/ajhp.090325-QUAN-119.

Bellicha et al. International Journal of Behavioral Nutrition and Physical Activity  (2016) 13:47 Page 8 of 9

dx.doi.org/10.1186/s12966-016-0371-0
http://dx.doi.org/10.1016/S0140-6736(12)60646-1
http://dx.doi.org/10.1348/135910710X510395
http://dx.doi.org/10.1348/135910710X510395
http://dx.doi.org/10.1111/j.2044-8287.2011.02060.x
http://dx.doi.org/10.1177/1403494810375865
http://dx.doi.org/10.1177/1403494810375865
http://dx.doi.org/10.1016/j.amepre.2009.10.028
http://dx.doi.org/10.1016/j.amepre.2009.10.028
http://dx.doi.org/10.1016/j.ypmed.2014.11.001
http://dx.doi.org/10.1016/j.ypmed.2014.11.001
http://dx.doi.org/10.1186/1471-2458-12-423
http://dx.doi.org/10.1038/oby.2006.259
http://dx.doi.org/10.4278/ajhp.090325-QUAN-119
http://dx.doi.org/10.4278/ajhp.090325-QUAN-119


18. Cohen SM. Examining the effects of a health promotion intervention on the
use of stairs. JASHN. 2013;10(1):17–24.

19. Graham DJ, Linde JA, Cousins JM, Jeffery RW. Environmental modifications
and 2-year measured and self-reported stair-use: a worksite randomized
trial. J Prim Prev. 2013;34(6):413–22. doi:10.1007/s10935-013-0323-2.

20. Kerr NA, Yore MM, Ham SA, Dietz WH. Increasing stair use in a worksite
through environmental changes. Am J Health Promot. 2004;18(4):312–5.

21. Mozaffarian D, Afshin A, Benowitz NL, Bittner V, Daniels SR, Franch HA, et al.
Population approaches to improve diet, physical activity, and smoking
habits: a scientific statement from the American Heart Association.
Circulation. 2012;126(12):1514–63. doi:10.1161/CIR.0b013e318260a20b.

22. Glasgow RE, Lichtenstein E, Marcus AC. Why don’t we see more translation of
health promotion research to practice? Rethinking the efficacy-to-effectiveness
transition. Am J Public Health. 2003;93(8):1261–7.

23. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of
health promotion interventions: the RE-AIM framework. Am J Public Health.
1999;89(9):1322–7.

24. Green LW, Glasgow RE. Evaluating the relevance, generalization, and
applicability of research: issues in external validation and translation
methodology. Eval Health Prof. 2006;29(1):126–53. doi:10.1177/
0163278705284445.

25. Cooley PD, Foley SJ, Magnussen CG. Increasing stair usage in a professional
workplace: a test of the efficacy of positive and negative message prompts
to change pedestrian choices. Health Promot J Austr. 2008;19(1):64–7.

26. Kerr J, Eves F, Caroll D. Can posters prompt stair use in a worksite
environment? J Occup Health. 2001;43:205–7.

27. Adams J, White M. A systematic approach to the development and evaluation
of an intervention promoting stair use. Health Educ J. 2002;61(3):272–86.

28. Webb OJ, Eves FF. Promoting stair climbing: intervention effects generalize
to a subsequent stair ascent. Am J Health Promot. 2007;22(2):114–9.

29. Boutelle KN, Jeffery RW, Murray DM, Schmitz MK. Using signs, artwork, and
music to promote stair use in a public building. Am J Public Health. 2001;
91(12):2004–6.

30. Bungum T, Meacham M, Truax N. The effects of signage and the physical
environment on stair usage. J Phys Act Health. 2007;4(3):237–44.

31. Lee KK, Perry AS, Wolf SA, Agarwal R, Rosenblum R, Fischer S, et al. Promoting
routine stair use: evaluating the impact of a stair prompt across buildings. Am
J Prev Med. 2012;42(2):136–41. doi:10.1016/j.amepre.2011.10.005.

32. Vanden Auweele Y, Boen F, Schapendonik W, Dornez K. Promoting stair use
among female employees: the effects of a health sign followed by an e-mail.
Sports Ex Physio. 2005;27:188–96.

33. Swenson T, Siegel M. Increasing stair use in an office worksite through an
interactive environmental intervention. Am J Health Promot. 2013;27(5):323–9.
doi:10.4278/ajhp.120221-QUAN-104.

34. Centers for Disease Control and Prevention. Steps to Wellness: A Guide to
Implementing the 2008 Physical Activity Guidelines for Americans in the
Workplace. Atlanta: Department of Health and Human Services; 2012.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Bellicha et al. International Journal of Behavioral Nutrition and Physical Activity  (2016) 13:47 Page 9 of 9

http://dx.doi.org/10.1007/s10935-013-0323-2
http://dx.doi.org/10.1161/CIR.0b013e318260a20b
http://dx.doi.org/10.1177/0163278705284445
http://dx.doi.org/10.1177/0163278705284445
http://dx.doi.org/10.1016/j.amepre.2011.10.005
http://dx.doi.org/10.4278/ajhp.120221-QUAN-104

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and setting
	Intervention
	Measurements
	Data treatment
	Statistical analysis
	Process evaluation

	Results
	Effectiveness of interventions
	Process evaluation of the intervention
	Adoption dimension
	Implementation dimension
	Maintenance dimension


	Discussion
	Conclusions
	Additional file
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References



