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Abstract

Lifts are almost ubiquitous in modern, high rise workplaces. The availability of lifts in most of the workplace
buildings reduces stair climbing activity thus lessen physical activity at work. Despite of increase the risk
of having diseases due to physical inactivity, the cost of electricity also rises with increase activities of lifts.
This study tested the effectiveness of health messages displayed on posters to promote stair climbing and
reduce the use of the lifts, and consequently their cost. There were six buildings at the university
accommodation comprised of 11 lifts and 15 stair cases. Posters with a message based on the potential
calorific expenditure from a single total ascent were displayed for four weeks. The stair climbing
interventions were conducted in the spring and autumn of the subsequent academic year. Results showed

no significant difference in electricity consumption between baseline and intervention, for either
intervention period (p=.799).
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Introduction

Physical well-being can be achieved by engaging in physical activities, endurance training as well as having
a balanced dietary intake [1l. Recommended guidelines for adults to gain sufficient health benefits is to
perform moderate to vigorous intensity activity for 30 minutes per day for at least five days per week, in
bouts of 10 minutes or more [2l. Moderate to vigorous physical activities require 5 or more METs of energy
expenditure, i.e. 5 times higher than the energy costs while resting. Activities such as brisk walking, cycling
and playing outdoor games have been reported to meet the intensity requirements [3]. Stair climbing is a
vigorous lifestyle physical activity due to the need to raise weight against gravity; typically, it requires more
energy per minute than jogging [4l. In the field, Teh & Aziz (2002) estimated the energy expenditure during
stair ascent as 9.6 METs when participants climbed at their own chosen rate whereas, even at lower step
rates of 70 steps.min-1[5], Bassett et al. (1997) estimated climbing at 8.6 METs [¢l. In daily life, rather than
in the laboratory, stair climbing is a vigorous physical activity that can be performed unplanned at anytime
and anywhere without many constrictions for most of the population.

While stair climbing can reduce time costs of a journey at work, it is also beneficial for health. Increased
stair climbing activity has been shown to improve cardiorespiratory fitness, lipid profiles and weight status
in experimental [7-11], and been associated with reduced risk of strokes, heart attacks and osteoporosis in
observational studies [*2-15]. Thus, in accordance with the beneficial outcomes of increased stair climbing
on health, numerous intervention programs have been conducted worldwide to increase stair climbing
activity [16l,

Most of these public health interventions were performed in worksites and public access settings such as
train stations and shopping malls. Point-of-choice prompts were used as the strategy to encourage the
public in choosing the method to reach their destination either by using the stairs rather than the lift or
escalator. These simple interventions have been shown to increase stair climbing, though less consistent
effects are evident for worksites than for public access settings [17-191. Only one interesting intervention
study to promote energy saving with stair climbing as health behaviour has been conducted previously.
van Houten, Nau, and Merrigan (1981) used posters with printed health messages in an attempt to reduce
energy consumption of the lifts by encouraging the use of stairs in university buildings. While there were
no effects of health messages in van Houten and co-workers research, increases to the closing time of the
lift reduced lift usage and energy [201.

Office buildings generated about 10 to 20 times higher of electricity usage compared to the residential flats
(211 and lifts accounted for about 5% of total electricity consumption of an office building [22. Thus,
interventions that reduce the electricity costs of the lifts by encouraging choice of the stairs, especially in
business buildings, may be beneficial for business costs. If such an effect could be demonstrated, it might
encourage businesses to adopt health promoting signage in their workplace.

Materials and Methods

Study site

The study was conducted at Mason Hall, University of Birmingham; a student residence which comprised
of six buildings with different heights of climb. The halls of residence were situated about 0.8 miles from
the main university campus where academic sessions take place. These three to six storeys buildings
provided flats, apartments as well as studios designed for primarily first year undergraduates and couples,
with a few post graduate students who acted as wardens. There were eleven lifts, and a stairwell was
located just opposite each of the lifts.

Study design

Two sizes of posters; A3 and A4, were used as a multi-component intervention to promote stair climbing.
The A3 sized posters were placed on the notice board adjacent to the lift's door on the ground floor whereas
the A4 sized posters were affixed onto the brick wall for the rest of the floors in each building by the

Official Journal Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia.

75


https://doi.org/10.37231/ajmb.2023.7.1.603
https://journal.unisza.edu.my/ajmb/index.php/ajmb/index

AIMB https://doi.org/10.37231/ajmb.2023.7.1.605 D PEN ERBIT

eISSN: 2600-8173 https://journal.unisza.edu.my/ajmb &.\ ,:/{j- Universiti Sultan Zainal Abidin

staircases. Each poster displayed one message focussing on the amount of weight loss estimated when
climbing the stairs daily for a year. The messages were adjusted based on the height of the climb at each
stair/lift complex. The message for a three storey climb read, ‘Stair climbing always burn calories. Did you
know? If you’ve climbed to the top of this building, once each day, over a year that would burn 11b of fat’ (see
figure 1). The amount of fat loss differed depending on the number of stories for each climb. Based on the
height of the climb, it was estimated to lose about 1 1b for a three-storey climb (n=2), 1% 1b for a four-storey
climb (n=4) and at least 1%4 1b for the five and the solitary six-storey climbs (n=5). The posters were
checked regularly and any missing posters were replaced immediately.

Stair climbing always burns calories.

Did you know?
If you’ve climbed to the top of
this building, once each day, over
a year that would burn 1lb of fat.

>
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Figure 1 Poster used for intervention at Mason Hall

The study was conducted during autumn and spring terms. The four-week intervention started from 9t of
February until 8th of March 2015 for spring term time and in next year’s autumn term from 24 November
to 6th December 2015. As a result, different populations of first year students were exposed to the
intervention in the spring and autumn terms. The four weeks baseline data was retrieved from the
previous records of monthly energy usage data provided by the Head of Utilities, University of Birmingham.
Energy consumption was measured as electricity usage for each lift in kilowatt hour (kWh) unit each half
hour.

Ethical approval
As the study did not involve any individual participants but rather total electricity usage for each building,
the chair of the ethics committee waived the need for full ethical approval.

Statistical analysis

Mixed between and within subjects repeated measure analysis of variance (ANOVA) was employed. The
between subject factors were semester (spring vs. autumn), height of climb (3 vs. 4 vs. 5/6 storeys) and
intervention (baseline vs. posters) and the within subject factor was time. The eighteen time points that
were selected for analyses were those when students could have been expected to be using the lifts and
stairs, with six time points with half an hour range in between for each morning (7:30 am to 10:00 am),
afternoon (4:30 pm to 7:00 pm) and evening (7:30 pm to 10:00 pm). These were based on traffic for the
residence a) getting up in the morning, going to breakfast and then to the university, b) coming back from
the university classes and other academic activities, c) going out for dinner, going to the gym and meeting
up with friends after academic sessions.
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Results

According to the trend of lift usage, there was a generally positive increase in lift usage throughout the day,
peaking at 18:30 to 19:00 after which it declined from early evening onwards. Within this general trend,
there was an increase in the electricity consumption in the morning period. Nonetheless, between 6:00 to
6:30 pm the lift was in highest demand.

Mauchly’s test indicated that the assumption of sphericity had been violated (X2(152) =9730.2, p <.001 for
the repeated measures ANOVA. Therefore, the degrees of freedom were corrected using Greenhouse-
Geisser estimates of sphericity (e =.296). Results for the within-subject factor of time with Greenhouse-
Geisser correction, summarised in table 1 below, revealed that a main effect of time interacted with the
between subject factors of building height, and semester, with an interaction of all three as predictors of
electricity consumptions (p =.041).

Table 1 Summary for the effects on electricity usage of the between and within subject factors

Effect F p value
Time 56.156 <.001
Time*Height 7.592 <.001
Time*Baseline vs. Intervention 0.471 799
Time*Semester 3.185 .007
Time*Height*Baseline vs. Intervention 0.578 .834
Time*Height*Semester 1.894 .041
Time*Baseline vs. Intervention*Semester 0.492 .784
Time*Height*Baseline vs. Intervention*Semester 0.370 961

The significant interaction between semester and time reflects greater usage of the lift in the autumn term
than in spring term in the period after students would have returned from the university after academic
work (4:30 pm onwards). We have no explanation of this difference. Despite some minor differences in
usage during baseline and intervention periods over time, the figure does not indicate any differences as a
result of intervention. This impression was confirmed in the analyses. There was no overall significant
difference for electricity consumption during baseline and intervention periods (F(1,868) = 0.033, p = .856)
nor a significant interaction over time (F(s, 43728) = 0.471, p = .799). Additionally, there were also no
significant interactions between baseline and intervention periods with the other factors of time, height of
climb and semesters which would indicate any effects of the intervention on trends of electricity usage (Fuo,
1372.8) = 0.370, p = .961).

Table 2 below summarises the between subject effects in the analysis. Concerning the intervention, there
was no significant difference between the effects of the intervention for height of climb (Fz, sss) = 0.101, p
=.904) that would be consistent with differential effects of the message on the posters. Further, there was
no significant difference between the effects of the intervention in the two semesters that would be
consistent with greater effects in the autumn term when habits of usage were less well established than in
the spring term (F(1,868) = 0.243, p = .622).
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Table 2 Effects of electricity usage between subject effects

Effect F p value
Height 45.905 <.001
Baseline vs. Intervention 0.033 .856
Semester 7.349 .007
Height*Baseline vs. Intervention 0.101 904
Height*Semester 4.561 011
Baseline vs. Intervention*Semester 0.243 .622
Height*Baseline vs. Intervention*Semester 0.022 978

Discussion

This study used simple and low cost posters in an attempt to influence the choice between choosing the lift
or the stairs among the residents of university halls. Based on the results gathered from electricity
consumption after the intervention, posters at the point-of-choice between stairs and lift did not improve
stair usage in Mason Hall in either the spring or the autumn terms. The overall pattern of electricity
consumption was for major increases after 4:30 pm that peaked around 6:30 pm whereas usage was lower
during the morning period. Such a result suggests more ascending and descending traffic occurs after
academic sessions at the university have been completed.

Electricity consumption by the lift includes journeys for both ascent and descent. Such a combined measure
of lift usage, i.e. the converse of stair usage, typically provides stronger evidence of point-of-choice efficacy;
stair usage is a variable more likely to change than the more specific measure of stair climbing [17.18]. These
data provide no evidence that weight control messages influenced first year student’s behaviour when
choosing between stairs and a lift at their residence. This failure to change behaviour means that the study
was unable to test potential effects of habit development between autumn and spring terms or the different
messages that were associated with different height buildings. As a result, all of the experimental
hypotheses were rejected.

One possible explanation for the failure to change consumption could have been the message displayed on
the posters. Despite emphasizing the amount of weight one could lose with daily stair climbing to the top
floor of the building, it has failed to attract the residents to the stairs and away from the lift. Clearly, not
every student who used the lift occupied rooms on the top floor, and hence might not have thought the
message applied to them as they lived on a lower floor. Although previous studies recorded positive
impacts of a weight control message on stair climbing in public access settings [23 24] and workplaces [23],
these interventions targeted the general population and were not pretested for their potential efficacy with
students. For first year university students, weight control may not be a major concern. Another possible
reason for the failure is that students could have preferred to walk in groups back from the university.
Pedestrian traffic at the choice-point between lifts and stairs reduces stair climbing [18.25.26], If one member
of a group travelling together is unwilling to take the stairs, then the rest of the group could be constrained
to use the lift, despite some having a positive view of the intervention. Further, lift usage increased at the
end of the afternoon, following academic sessions. Itis possible that a tiring day at university, coupled with
the walk back from the campus, was a barrier to increased physical activity using the stairs.

Overall, there was more consumption for the lifts in the autumn term than in the spring term. One possible
explanation for the finding was that this study performed two interventions whereby the first intervention
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was completed during the spring term in 2015 and followed by second intervention during the autumn
term of the same year. As a result, primarily different student populations of first years would have been
targeted in the different terms of the study. The greater usage in the autumn term overall may simply have
reflected a population during that term that was less willing to climb stairs instead of use lifts.
Alternatively, students in the autumn term may simply have made more journeys overall. A similar
explanation may explain the differences between usage based on the height of climb. The lowest electricity
consumption occurred for the least height of climb, three storeys, consistent with effects of potential height
of climb on stair use [18 25 26]. Nonetheless, there was more consumption for the four-storey climb that the
taller five and six-storey climbs. As height of climb was a between subject variable, different populations
were exposed to the messages. Residents in the four-storey buildings may have been less willing to take
the stairs than in the higher buildings or simply make more journeys entering and exiting the building as
part of their daily life.

Conclusion

Overall, this study provided no evidence that point-of-choice prompts to encourage stair climbing based on
weight control influenced first year’s students lift usage. However, the findings could promote further
research to test on different type of messages to be displayed at the point-of-choice prompts to encourage
university students to increase stair climbing activity and reduce lift usage.
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