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Abstract. Given the increased problem of sedentary behaviour within 
the workplace and the associated health risks, there is a need to 
understand the ability for office design to support increased activity 
during the workday. This paper presents an overview of methods and 
methodologies that have the potential to provide an understanding of 
the relationship between people’s physical activity and office settings. 
In recent years rapid technological developments have improved our 
ability to quantitatively map people’s movement within buildings. 
Simultaneously there is an increasing articulation of architectural 
contexts as consisting of not only the physical space but also lived 
experience. This paper reviews three methodological approaches—
quantitative movement measurement, space syntax analysis and 
ethnography—and selected methods within these for their ability to 
provide insight into the relationship between people’s physical 
activity levels and an office context when this is understood to contain 
both physical and lived aspects. This paper concludes that a selection 
of methods across these methodologies offers the best opportunity to 
explore the relationship between people’s physical activity and the 
office context.  

Keywords. Method; movement, office; sedentary behaviour; physical 
activity. 

1. Introduction  

Given the increased problem of sedentary behaviour within the workplace 
and the associated health risks, there is a need to understand the ability for 
office design to support increased incidental physical activity during the 
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workday. The importance of the workplace in health interventions has been 
identified (Zimring et al 2005; WHO 1999; WHO 2011; Frumkin 2003; 
Kennedy et al 2007). Likewise, increasingly, the role of individual, social 
environment and physical environment factors are understood to be affecting 
workplace physical activity behaviours (Bennie et al 2010). To explore this 
we question: How can the relationship between people and their workspaces 
be measured and understood? Current health-based enquiries into the work-
place environment typically do not move beyond evaluating whether end of 
trip facilities are available (showers, bike racks etc). Much work from an ar-
chitectural background has focused on stairs versus lifts, and there is also re-
cently a more generalised push for sit-stand desks. With the increased focus 
on sedentary behaviour as a health factor, the role of the workplace setting in 
supporting shifts in reduced sedentary bout is important. Addressing the 
length of sedentary bouts in an office context is primarily concerned with 
how physical activity sits within the time and space of the work setting, and 
what environmental conditions need to be in place to support better health 
outcomes for people employed in traditionally sedentary work. 

This paper builds on the previous paper “Measuring, mapping, creating: 
A mixed method approach to sedentary behaviours and workplace design” 
(McGann et al 2013) by presenting a review of selected studies to outline 
methods and methodologies that have the potential to provide an 
understanding of the relationship between people’s physical activity and 
office settings. There are a number of methods available for observing 
physical activity, and recording architectural spaces. However, workplace 
physical activity offers several complications that call for particular 
consideration as regards selection of research methodology. These 
considerations include:  

• People are complex, workplaces are composed of people 
• Multiple levels of influence in behaviour (individual, social, physical) 
• People’s behaviour and their perception of their behaviour are not identical 
• Translation between statistical/epidemiological language of health to lan-

guage of building design and occupation 
• Quantifying/arguing value of qualitative approaches in the predominantly 

quantitative health field.  

A review of methods from both the traditions of quantitative and 
qualitative research, pulls together a selection of measurement approaches 
traditionally used in both architecture and health disciplines. The focus of 
this paper is primary research methods, those used for gathering ‘field’ data 
rather than gathering and synthesising secondary sources. Thus, three broad 
methodological approaches to collecting data are discussed—quantitative 
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movement measurement, building design analysis and ethnographic 
methods. Following this overview, the paper argues for a mixed method 
approach to observing and recording physical activity in the workplace.  

2. Review of Methods 

In recent years rapid technological developments have improved our ability 
to quantitatively map people’s movement within buildings. Simultaneously 
there is an increasing articulation of architectural contexts as consisting of 
not only the physical space but also lived experience. The use of personal 
movement counters such as accelerometers provides data on the quantity of 
physical activity within participant group which can be productively com-
pared to existing population data. Research in space syntax provides a num-
ber of relevant methods for analysing an office design in terms of pathways 
and view lines. Contemporary ethnographic methods provide avenues for 
gathering qualitative data from those participating in the lived space of an 
office setting. 

2.1 QUANTITATIVE MEASUREMENTS 

2.1.1. Objective Building Performance Measurement  

Architectural science has much of its foundation in the measurement of inte-
rior building quality—building performance measurement. The field has de-
veloped sophisticated methods for recording air temperature, air movement, 
acoustics, light intensity and light quality. In turn this research has guided 
important industry measures, such as the Greenstar rating system. (See 
Sakhare and Ralegaonkar, 2014 for a review of indoor air quality measures.) 

A limitation of this approach is that it is not focused on how people use 
the workplace setting, instead recordings are made of objective measures: 
temperature, energy consumption, light lux etc. This approach provides a 
way to describe the environmental conditions of the workplace. Detailed 
analysis of people’s perceptions of their workplaces can be undertaken when 
objective building measurements are used in combination with self-report 
tools. 

2.1.2. Perception and Self-Report Survey 

Surveys are used to find out participant perceptions, preferences and habits. 
There are several standard surveys for health, physical activity and building 
performance. Questionnaires are used in majority of studies because they can 
be easily administered to large numbers and because, as a standard, they 
provide ready comparison to other studies. Surveys and questionnaires have 
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the advantage of allowing results to be analysed for statistical significance 
and enable easy presentation of information in tables and graphs. Surveys 
are perhaps less intrusive for participants than measures such as an activity 
journal or use of an accelerometer, however, it is common for response rates 
to surveys to be low, which invites the idea that research methods that more 
actively involve participants may present a scenario that facilitates greater 
buy in. Further, it should be noted that the reliability of questionnaires to 
report physical activity has been questioned and that contextual factors, such 
as the order of questions and the information provided within the survey 
instrument itself has been show to effect the responses (Jorgensen et al 
2011).  

A recent example of survey used to capture participants’ perception of 
building performance is Healey’s (2013) work with the BUS system. In this 
study, post-occupancy evaluation and thermal comfort surveys were used in 
combination with the recorded temperature data of the building, to evaluate 
the performance of a Greenstar building in Brisbane, against user 
perceptions. Healey identifies that the interviews and qualitative survey 
responses from participants assisted in interpretation and to an extent 
questioned the interpretation provided through the BUS system, particularly 
of the 'forgiveness index'. However, a limitation of this kind of post-
occupancy survey in the context of physical activity and building form is 
that the surveys do not typically ask how much a participant moves at work 
in relation to their perception of ambient or comfortable temperature.  

Let us look instead at examples of the use of surveys to enquire into 
health and physical activity in the workplace. An Australian study of 
university employees (Leicht et al 2013) uses standard health and physical 
activity surveys to enable comparison to national and international studies. 
While another Australian study of associations between workplace and 
worker physical activity (Bennie et al 2010) identifies multiple levels of 
factors but both are limited by the scope of the questions: the building form 
is not included as a factor in the study. However, this approach has strength 
in enabling comparisons across studies and so, between population groups 
and times. 

It is difficult to connect building form and physical activity through 
survey instruments, although, increasingly there is the ability to use 
innovative materials (images etc) in digital surveys. One example is a study 
by Anders et al 2013, investigating hospital employee's preference for timber 
in patient rooms. The study finds that the participants prefer a mix of timber 
and white painted surfaces in patient rooms. Yet this study is unable to offer 
an understanding of what it was about timber in the rooms or the balance 
between timber surfaces and painted walls that the participants responded to. 
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Surveys are useful to narrow the field of study, but also risk missing out 
on factors that are not easily picked up in survey format. Being administered 
at a distance and often anonymously, researchers are not able to follow up 
questions in the moment. Surveys provide answers only to the questions 
asked, rather than providing a method to engage with an unknown field.   

2.1.3. Physical activity trackers. 

More recently, with advances in digital technologies and increased interest in 
people’s level and type of physical activity, mobile tracking devices have 
been used in analysis of workplaces. This research interest is echoed in a 
shift in day-to-day exercise habits through the increase in popularity and 
availability of wearable “run keepers” and “fit-bits.”  Rassia’s (2008) study 
hypothesized that the architectural design could act as a basis for influencing 
the engagement in increased physical activity over the working day. In this 
work, data from tracking devices worn by participants are used to generate 
maps of movement within the office. Another study has participants wear 
accelerometers and RFI tracking devices (Smith et al 2013). Accelerometers 
record the participants’ sedentary behaviours and physical activity over the 
day, while RFI tracking devices use proximity sensors to identify the desti-
nations of participants. In the Smith et al (2013) study the quantitative data is 
triangulated against short interviews, where participants are asked to identify 
their normal movement paths within the office. This helps to interpret the 
RFI data and to fill in potential ‘blanks’ not predicted in the placement of 
sensors. 

The use of personal movement counters such as accelerometers (with or 
without combining with RFI devices) provides data on the quantity of 
physical activity within participant group which can be productively 
compared to existing population data. The strength of this method is the 
potential to map data onto floor plans. This draws a relationship between 
physical activity and the space that people are physically active within. This 
is a step towards the contextualisation of physical activity within everyday 
life and a move away from the abstraction of data into spreadsheets and 
charts. Two limitations of this approach is that firstly, the movement of the 
office overall is not captured, although this is mitigated by the care taken to 
have a representative sample, and secondly, the meaning that participants 
associate with their own and other’s movement is not captured. This limits 
the researcher’s ability to interpret the data.   
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2.2 BUILDING DESIGN ANALYSIS 

2.2.1. Space Syntax 

Space syntax was developed by Hillier and Hanson in The Social Logic of 
Space (1984) and Space is the Machine (Hillier 1996) and continues to be 
influential in architectural research. Space syntax contributes ways of de-
scribing and defining the interrelationship of interior spaces, towards pre-
dicting movement patterns. Space Syntax can be used to analyse what con-
nections and paths facilitate flow of people. The main tools developed by 
space syntax are: Axial line analysis (sightlines imply pedestrian path), con-
vex space analysis (defining a building as a set of polygonal spaces which 
could be occupied) and isovist analysis (closely aligned to viewshed analysis 
described areas that can be viewed from a series of specific points such as 
the doorway of a room) (Marriage and Bakshi 2013).  Space syntax is now 
often synonymous with Depthmap, computer based (2D) plan analysis that 
evaluates the level of connectedness between areas. 

Space Syntax argues that there is a correlation between the way people 
read space when they are in them, and the space syntax computation. This 
might make Space Syntax useful in analysing and predicting people’s 
physical activity. If, as seems likely there is a link between the way people 
read their surroundings and how they move. The field of Space Syntax is 
currently developing to encompass mapping techniques for more complex 
scenarios. Marriage and Bakshi (2013) look to identify methods of analysis 
for atrium spaces, and at methods for three-dimensional analysis, in general, 
to better reflect human perception.  Research in space syntax provides a 
number of relevant methods for analysing an office design in terms of 
pathways and view lines that may be significant factors in accumulated 
physical activity. However social factors are also important and mapping 
technologies need to be used with an awareness of the way maps offer a 
convenient reduction and compression of experience into abstraction. 

2.2.2. Aesthetic/building plan analysis 

Diagrammatic or aesthetic building plan analysis is not often brought togeth-
er with the examination of health outcomes. An exception is McGann The 
Production of Hospice Space, 2013. This work presents a thorough post-
occupation evaluation of an Irish hospice building designed by the author. 
The study articulates the relationship of the building design to health out-
comes at end of life such as dignity, privacy, sociability and access to out-
look. The method adopted by the author is a visual diagram-based analysis 
which considers the building against Lefebvre’s triad of conceived, per-
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ceived and lived experience to explore the designs intent, the way the build-
ing is ‘read’ by the occupants, and the immediate experience of living (and 
dying) in and around the building.  

This kind of work highlights the potential for architectural design 
analysis to contribute to our understandings of people’s health behaviours in 
the workplace. An analysis of building designs through drawings and 
photographs helps us to understand the spaces of everyday life (including 
workplaces) as they are experienced in comparison to the designed intent.  

 Using the language of architecture in workplace physical activity 
research helps step towards informing clients and designers better design. 
The language is more richly descriptive of space than the language found in 
health surveys, and an architectural analysis of a workspace may be able to 
describe relationships between people and physical surrounds that the 
participants do not have words for. A precise and comparable description of 
a building is achieved by using specific terminology in even quite straight 
forward architectural plan analysis to identify the current structural, interior 
component and organisational layouts of the interior. Terms such as service 
core, office space, foyer space, breakout space, circulation space and vertical 
circulation may thus contribute to an analysis of physical activity and 
workplace design. Starting with agreed language is a strong position from 
which to feed back into the processes of commissioning, briefing, designing 
and evaluating a building. A cautionary note however, is that although 
architectural design discourse is interested in the building user these 
discussions tend towards an idealised user rather than working with real 
people. (Architectural designers do not tend to practice post-occupancy 
evaluation with the same gusto as responding to a design brief). 

2.3. ETHNOGRAPHIC METHODS 

2.3.1. Observation  

Ethnographic research tactics are one approach to enable deep engagement 
with settings and groups of people, focused on how people understand their 
context. Fieldwork or observation is the primary research approach associat-
ed with ethnographic research and this has been broadly incorporated into 
many humanities-centred research disciplines (Groat and Wang 2002, 224-
225). Contemporary ethnographic methods provide avenues for gathering 
qualitative data from those participating in the lived space of an office. 
Workplaces are complex contexts precisely because of the complexity of 
human behaviours. Maguire & Howard (2001) argues that for this reason 
qualitative studies are most appropriate in the workplace setting. Observa-
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tions have the advantage of capturing most people in the setting, and the 
habits of the group, as well as providing additional contextual information 
such as sound type and level, smell.  

For example, a study of a kitchen workplace focused on the relationship 
between chefs and safety (Maguire & Howard 2001) started with an 
observation phase to identify what happens in the workplace setting: that is 
what participants do there and how they interact with their context. After this 
phase of data collection and synthesis, reflective interviews were held with 
the head chefs to find out how these participants understood their actions, 
and intended outcomes.  

There are complexities to observation. There is the potential for presence 
of an observer to be disruptive to the normal patterns of behavior. 
Participant-observation may offer a way to overcome the potential of a 
stranger in the workplace being disruptive.  

2.3.1. Photography and Visual Anthropology 

Photographic analysis is a productive method in exploring whether quality of 
space is a likely factor affecting physical activity. Photographs can be used 
to efficiently and evocatively capture material, light and spatial qualities. In 
addition a photo survey can record changes to a building that happen with 
occupation over time such as doors blocked by furniture, obscured views and 
signage or security that impacts access. 

Nicoll (2006) uses photography to supplement plan analysis and capture 
the work-space of a selective sample of study participants in her PhD 
dissertation. In this study one use of photography was to focus on their 
view/isovist, and the settings of their movement paths (Nicoll 2006, 94-98).  
A photographic study may also be used to supplement observation, such as 
in a study by Greene and Myerson (2011) which explored the mobility of 
knowledge workers. In this study, the focus on the photo survey was the 
spatial practices of the building management and occupants during an 
average working day. 

Contemporary photographic analysis across anthropology, cultural 
studies and cultural geography recognise the significance of context to 
images. Pink (2003, 187) highlights that the meaning of an image is found in 
an intersection of contextual readings rather than revealed in one approach. 
This embedded reading of images is productive in exploring the lived 
experience of everyday spaces (such as work places) and opens the door to 
collaborations between researcher and study participants in constructing 
visual analysis of places. Pink’s (2008) publication of her work with visual 
methodologies in the town Mold, in the United Kingdom, highlights the way 
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that walking and eating were used as tools by the study participants in the 
production of Mold as a “Slow City.”  

A limitation of the use of photography in workplaces is that it can be 
construed as more intrusive, however Pink’s work suggests the 
‘intrusiveness’ of photography can be advantageous in constructing 
collaborative relationships between researcher and participant. Whether used 
as a more limited survey or whether the researcher seeks to embed the 
image-work within the study context, photography is an approach which 
provides rich data, dense with information and association. 

2.32. Interview 

Interview is a qualitative method which is valuable for providing insight into 
participant’s understanding of their own interactions with workplaces. Inter-
views can gain more detailed and complex responses than surveys around 
issues that are not straight forward. For example, Verdonk et al (2010) use 
interview to explore issues of masculinity and workplace based physical ac-
tivity for male Dutch employees. Through thirteen structured one-hour to 
one-and-a-half hour interviews this research uncovered connections between 
masculinity, competitiveness, nonchalance and physical activity in the 
workplace. Interviews, as a method to explore relationships between physi-
cal activity and the workplace, provide insight in the tensions between health 
behaviours and social-cultural issues such as gendered norms. This is valua-
ble information not easily available through other methods and may serve to 
provide insights into behaviours observed and recorded through other meth-
ods.  

Interviews have the additional advantage of easily accommodating 
additional media. Examples of these encompass photo-elicitation techniques, 
or drawing. Photo elicitation within interviews appears to be a promising 
method to bridge gap between discussion of physical activity/sedentary 
behaviour and the design of workplace settings. The latter approach, drawing 
in interviews, has precedent with Greene and Myerson (2011). In this study 
Greene and Myerson asked participants to draw how they moved through the 
office as part of their work: providing participants with a sheet of paper with 
a small grey square to represent the workplace.  

3 Discussion and conclusion 

What is the ideal combination of methods to understand the relationship be-
tween people’s physical activity and the physical and lived work context? It 
is unlikely to be the application of everything discussed in this paper to eve-
ry study. It is more likely that a particular selection of methods will be ap-



248 R. CREAGH, S. MCGANN, M. TYE, J. JANCEY & R. PAGES-OLIVER 

propriate in order to focus on relevant aspects of physical activity and work-
place design. As the study of physical activity in the workplace in relation to 
building design (active building design research) is quite young, there is the 
tendency in studies to incorporate a broad pallet of methods. This is no bad 
thing. The field gains through the testing of different combination and novel 
applications of methods.  

If we are to make one argument in concluding this paper it is for the 
value of qualitative methodologies, more familiar to the social sciences and 
design analysis, in addition to the objective measurements inherited from 
health and epidemiology fields. For example a study might incorporate 
observation and interviews with study participants alongside diagrammatic 
and aesthetic interpretation of the building plan. 

Understanding physical activity in the work context is complicated 
because it is a study of people and their values, the way these people 
interpret their surroundings as well as observable behaviours. To date there 
has been an over-reliance on the use of survey. Surveys are excellent at 
narrowing a field of enquiry, and when used in a standardised form, at 
providing data which is comparable across populations; however used as a 
dominant data collection method to examine people’s relationships to their 
environment they are problematic. Interview and observation are more 
appropriate methods to capture detail and nuance of lived experience.  

Incorporating an interdisciplinary selection of methods into studies of 
physical activity and workplace design has advantages for both researchers 
in architecture and in health promotions. To architectural understandings of 
space the methods of health promotions lets us approach different questions: 
Questions about the relationship between healthy bodies and buildings. The 
ability to blend qualitative and objective methods with analysis of aesthetics 
and design lends rigour to hunches. Health promotions research also benefits 
in two ways. Firstly, exploring the space where physical activity takes place 
grounds studies into participants’ context. Secondly, incorporating visual 
methods invites a re-representation of data spatially, when it has been more 
typical to process participants recordings statistically or temporally.  

The active building research field is developing. Digital technologies 
continue to be developed and refined while the significance of lived 
experience is recognised across fields. We are perhaps not far from being 
able to test some long held hypothesis about the way people read space and 
the resultant way in which our bodies act-out these spaces with thorough, 
unobtrusive, temporal and spatial maps. Until then, and even then, there will 
be the need for ethnographic and interpretative methods to explore and 
articulate the way in which individual and collective meanings shape the 
spaces of physical activity at work.  
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