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Abstract

Objective — In this paper we aim to learn from research on an urban scale how the built environment can impact on
people’s physical activity and sedentary behaviour in order to translate this to designing healthcare buildings.

Background — Research shows that physical inactivity (i.e., lack of physical activity or movement) and sedentary
behaviour (i.e., sitting or lying behaviour excluding sleeping) are modifiable risk factors in the rising level of chronic
diseases like obesity, cardiovascular diseases, type 2 diabetes, and some types of cancer. The design of the built
environment on an urban scale, like the provision of sidewalks, parks, and community facilities, has proven to be of
significant importance in motivating people to be physically active and reduce sedentary behaviour, and thus to hold
the potential of playing a preventive role in keeping people healthy. On the scale of buildings, the relation between
the design and physical activity and/or sedentary behaviour is under-researched. Especially in healthcare buildings,
patients are often confined to their bed or room, with little support nor motivation to increase their activity level.

Research question — The research questions addressed are both methodological and substantive. We investigate (1)
how studies on an urban scale combine qualitative experience-oriented research techniques and quantitative tracking
techniques, and what potential the adopted approaches hold for researching the built environment’s impact on physical
activity and sedentary behaviour on a building scale; and (2) which spaces/spatial characteristics motivate people to
be physically active and reduce sedentary behaviour.

Methods — We conducted a scoping review based on journal articles combining a systematised initial search strategy
with two more open selection criteria: (1) applying a combination of methods and/or (2) explicitly mentioning spatial
characteristics. Grey literature was not included.

Results — By analysing articles about the built environment’s impact on physical activity and/or sedentary behaviour
on an urban scale, we gained insight into the methodological perspective, keeping an eye on the tools and methods
used, and the substantive — spatial — perspective, listing spatial characteristics put forward as relevant to participants’
physical activity and/or sedentary behaviour. This combination provides us with a broad view on population,
approaches, outcomes, and constraints of research at the hinge of (urban) built environment and physical activity
and/or sedentary behaviour.

Conclusion — Studying the impact of urban built environment on physical activity and/or sedentary behaviour allows
to learn important lessons to further develop research about the impact of healthcare environments on patients’
physical activity and/or sedentary behaviour.

Background

Physical inactivity (i.e., lack of physical activity or movement) and sedentary behaviour (i.e., sitting or lying behaviour
excluding sleeping) are modifiable risk factors in the rising level of chronic diseases like obesity, cardiovascular
diseases, type 2 diabetes, and some types of cancer [11]. While physical inactivity and high levels of sedentary
behaviour are major challenges in society at large, they are particularly problematic in healthcare settings. Healthcare
organisations face the challenge of avoiding physical decline amongst patients, especially older ones [7, 40]. When
focussing on treating acute illness, staff is not always allowed to spend time with patients walking or performing other
forms of exercise. Yet, keeping patients, with diverse physical and cognitive capacities, active — from early
mobilisation after severe surgery [36], even in the intensive care unit [39], to long-term rehabilitation [38] — has proven
to be crucial in preventing physical decline.

In most of these studies the role of the environment on a building scale is not or only marginally addressed. Only
recently, studies in a rehabilitation context focus specifically on building design in relation to physical activity and
sedentary behaviour. Whereas some make a comparison between wards/centres [3, 9], others consider only one ward
or facility [6, 18, 37]. Depending on the adopted methodology, the studies bring forward which spatial characteristics
affect participants’ physical activity and sedentary behaviour and why or collect and statistically analyse (mainly self-
reported) data in order to find actual correlations between built environment characteristics and patients’ behaviour.
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So far no studies have been found that objectively measure physical activity, yet related literature suggests the value
of expanding the current methods in this direction [38]. The characteristics that are brought to the fore are mostly
related to what happens inside the building, physically or socially, like the presence of obstacles in the corridor or lack
of social support. When spatial organisation is addressed, the negative impact of single rooms on patients’ isolation
and sedentary behaviour is mentioned [3]. Healthcare facilities do not seem to be studied in their entirety as a
combination of spaces with different functions, either united in one building or scattered across a campus. Connections
between healthcare facilities and their larger surroundings are not addressed.

In the context of wayfinding, hospitals can be viewed as small cities, accommodating all activities of community life:
sleeping, dining, business, commerce, education, maintenance, industrial processes, warehousing, and health care [2].
Therefore, urban planning and design principles should also be relevant and applicable to their design. Following the
same reasoning, we aim to learn from research on an urban scale how the built environment can impact on people’s
physical activity/sedentary behaviour, thus improving their health and well-being, in order to translate this to
healthcare building design. The research questions addressed are both methodological and substantive. We investigate:
(1) how studies on an urban scale combine qualitative experience-oriented research techniques with quantitative
tracking techniques, and what potential the adopted approaches hold for researching the built environment’s impact
on physical activity/sedentary behaviour on a building scale, and (2) which spaces/spatial characteristics motivate
people to be physically active and reduce sedentary behaviour.
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Figure 1. Research aim diagram

Review Approach

This review aims to identify relevant literature about the urban built environment’s impact on people’s physical
activity/sedentary behaviour in order to learn from it both methodologically and substantively for future research on
healthcare building design. Therefore, we conducted a scoping review, which is considered as most appropriate to
identify relevant literature regardless of study design in order to gain an overview of its coverage or breadth [4].
Because of the large number of articles that seemed eligible within the review’s purpose, the initial search strategy
was systematised. In the final selection of the articles, however, the open lens of a scoping review was preserved.

Search Strategy

All databases available in the KU Leuven’s search engine were searched: Directory of Open Access Journals; Medline
(Proquest & Pubmed); OneFile (Gale); ProQuest Central; ProQuest Health & Medical Complete, ProQuest Research
Library; Pubmed Central; ScienceDirect Journals (Elsevier); Scopus (Elsevier); Science Citation Index Expanded
(Web of Science); and Social Sciences Citation Index (Web of Science).

In line with the review’s purpose, three main groups of search terms were combined to screen titles and keywords:
physical activity ("physical activity" OR "physical inactivity" OR "sedentary behaviour" OR "sedentary behavior"),
urban built environment ("built environment" OR "physical environment" OR "space" OR "spatial" OR "building")
and ("urban" OR "city" OR "town" OR "neighbourhood" OR “neighborhood”) and design ("design" OR "planning").
Based on the envisaged application in a healthcare context we added a focus on health and well-being with according
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search terms ("health" OR "wellbeing" OR "well-being" OR "well being"). We limited the search to articles from the
past 5 years, written in English, which resulted in 202 articles. Grey literature was not included.

Final selection

The first author screened the 202 articles based on their titles. Titles needed to express a focus on the built
environment’s impact on physical activity and/or sedentary behaviour. This excluded articles where physical activity
was only a means to an end in order to lose body weight, reduce stress, or increase happiness. Also excluded were
articles that were purely policy-oriented or aimed to study economic outcomes. We did not exclude articles based on
the study setting. This resulted in a broad interpretation of ‘urban environments’, from comparisons between multiple
countries, to single settings like urban parks or malls.

Of the 89 selected titles, the abstracts were screened by the first author in discussion with the last author. Here the
selection criteria concerned: (1) applying a combination of methods and/or (2) explicitly mentioning spatial
characteristics. This resulted in 37 articles.

Records identified through database searching

(n=202)
l

Records screened based on title and abstract

(n=289)
l

Records screened according to selection
criteria (n = 37)

Full-text included in study (n=37)

— Records excluded (n=113)

—> Records excluded (n = 52)

Figure 2. Study flow

Results

The 37 included articles are diverse in nature. They include quantitative [1, 8, 13—17, 20-22, 24, 27, 29, 32, 34, 42—
45, 48, 49, 52], qualitative [25, 26, 31, 33], and mixed methods [30, 41, 47, 50] research reports, reviews [12, 23, 28,
35,46, 51], a protocol [10], and an article on theoretical, methodological, and ethical questions [17]. This combination
provides us with a broad view on population (children, adolescents, adults, older people with or without impairment),
approaches, outcomes, and constraints of research at the hinge of (urban) built environment and physical
activity/sedentary behaviour. We analysed the articles’ content from a methodological perspective, considering the
tools and methods used, and from a substantive — spatial — angle listing spatial characteristics put forward as relevant
to participants’ physical activity/sedentary behaviour.

Methodological insights

Studying the relationship between the (urban) built environment and physical activity/sedentary behaviour requires
collecting data about each of them, in a way that allows making meaningful connections. The data collected about the
environment concern locations and spatial characteristics. Cartographic data stored in Geographical Information
Systems (GIS) [1, 10, 13-16, 21, 29, 30, 34, 41, 42, 44, 45, 49, 50], for example by an administration or as part of
another research project, can be used as a basis to analyse certain features of the built environment at a certain location,
e.g., the number of intersections, street lengths, or number of shops in a neighbourhood. The latter is defined according
to administrative boundaries (e.g., postcodes or a perimeter around an address). Besides geographical information,
insight into the built environment can be gained from questionnaires or interviews [10, 20, 22, 24-27, 31-34, 47-50].
What information will come out strongly depends on how questions are posed. Closed questions in surveys based on
a pre-formulated hypothesis allow for a statistical analysis. Open-ended questions allow to discover new features at
play in a particular context or to bring information to the fore about the perceived rather than measured environment.
When the study focuses not on the particular context, but on the impact of predefined features, photo-elicitation — with
actual [48] or manipulated [47] photos — enables participants to reflect especially on micro-characteristics of concrete
built environments (e.g., presence of benches or adequate light) [47].
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Given the focus on being active, studies cannot be limited to one place but require methods that allow to map where,
how, and why participants move. Most of this information is closely related to the person(s) under study: apart from
demographics, valuable to document are participants’ personal conditions (e.g., use of assistive technology), activity
(levels) and body measures (like BMI). Global Positioning Systems (GPS) are used most frequently to track where
one moves at which moment [10, 13, 15, 28, 42, 43, 46, 49, 50]. Demographic data are mostly collected through
survey questions. Physical activity/sedentary behaviour can be captured either through technological devices like
accelerometers [8, 10, 15, 16, 28, 32-34, 42, 45], providing insight into physical activities’ duration and intensity, or
through less technical, more ethnographically inspired, methods that document people’s routes and physical activity.
These can be field observations by researchers [25], surveys [14, 16, 20, 22, 24, 26-30, 32, 41, 43, 44, 49, 52], group
[10, 26] and individual [8, 10, 13, 31, 33, 34, 50] interviews, travel diaries [8, 15, 28, 49], photovoice (asking
participants to document the followed routes by taking photos) [31, 34, 47, 48], or walk-along interviews [33, 50].

As to data analysis, more than half of the studies (21) conducted only a statistical analysis, seeking correlations
between spatial characteristics and physical activity/sedentary behaviour [1, 8, 13-17, 20-22, 24, 27, 29, 32, 34, 42—
45, 48, 49, 52]. These studies provide clear insight into which characteristics (of those advanced in the hypothesis)
are relevant in relation to physical activity, sedentary behaviour, walking or cycling (in a particular context in space
and time and for a specific group of participants); yet, they do not unveil why participants do what they do, or how
they perceive the environment while doing so. Both regarding spatial characteristics and regarding physical
activity/sedentary behaviour, a remarkable difference is found between the measured and the perceived [8, 15, 23].
Qualitative studies provide insight into why, and how (often micro-) features of the built environment play a role in
physical activity [31, 33]. Matching timeframes from GPS and accelerometers can align locations with activity, but
also the data retrieved through other methods could be connected. Both measured and perceived information about
the built environment and about participants’ physical activity can be stored in relation to geographical locations in
GIS or by connecting it to locations on a map. Only one study explicitly mentioned such an approach as part of the
analysis [31]. A downside of most GIS programs is that they only use 2D maps, not always doing justice to information
in a 3D reality [1].

Substantive insights

The studies’ outcomes addressed spatial characteristics on a macro- and micro-level. The former relates to general
urban planning, the latter concerns smaller elements or interventions, more easily adapted on an ad-hoc basis. Whereas
some studies make this distinction explicitly, many others mix up both.

Macro-level features, often aggregated under the umbrella term “walkability”, which are frequently mentioned as
relevant include density, street connectivity, mixed land-use, proximity of destinations (parks, recreational facilities,
shops, restaurants, ...), aesthetics (presence of nature, green or blue), and safety (from traffic and crime). In a
healthcare context this could be translated to campus or building organisation with specific attention for wayfinding
and positioning different functions along the way. In the quantitative studies that explicitly start from a hypothesis,
these macro-level features are often the characteristics whose correlation with physical activity is to be tested [13, 14,
16,21, 29, 32, 34, 41-45, 52]. Qualitative studies tend to focus on one characteristic or feature and dig deeper into its
affordances and meanings.

Micro-level features are addressed more often, but not solely, in qualitative studies. Most frequently mentioned are
benches [19, 24, 31, 33, 35, 50], availability and evenness of sidewalks [21, 26, 31, 46], clear entrance [24, 35], and
light [25, 46]. Benches allow, especially older people [24, 31, 33, 50], to take a rest, but also provide a location for
informal social interactions. Ottoni and colleagues [33] draw a parallel between benches, an urban feature, and
porches, a building element. The availability of sidewalks is related to the macro-level feature of safety from traffic,
evenness helps preventing falls and facilitates wheeled movements, important for older people and parents with
children. Both issues are relevant in healthcare contexts as well. Most micro-level characteristics can rather easily be
adapted at a fairly low cost [50]. Defining a hierarchy between spatial characteristics requires insight into why certain
considerations are made. Van Cauwenberg and colleagues [47] illustrate this with a street where older people, unlike
what was expected, seemed to dislike the presence of green. Apparently, they feared the leaves would cause slip
hazard in autumn, which would limit their ability to be physically active.

Some studies’ aim explicitly mentions the juxtaposition of the social and the built environment [10, 20, 24, 33, 46].
In others the social aspect is not explicated but interwoven with spatial characteristics, like exposure to the
neighbourhood [16], facilitating group play and games [25], or designated social space as a destination [32, 33]. Social
interactions can clearly play an important role in motivating people to be or become more physically active. Although
obviously not all social relations can be brought back to spatial characteristics, the studies show that social aspects are
closely related to spatial ones, either supporting or opposing them.

Discussion

This review aimed to learn from research on an urban scale how the built environment can impact on people’s physical
activity/sedentary behaviour in order to translate this to healthcare building design. Rather than giving a
comprehensive overview of the role of the urban built environment in people’s physical activity/ sedentary behaviour,
the selected articles provide a broad spectrum of ideas on how this can be studied and what outcomes can be expected
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in relation to the methods applied. The discussion section of many of the articles also sheds a light on strengths and
weaknesses of the approaches.

Lesson 1: Develop a shared vocabulary

If the translation from one scale to another is to be successful, the phenomena studied should show sufficient similarity.
Identifying search terms that allow addressing similar topics was not straightforward. In a general healthcare context
articles often focus on patients’ physical functioning, part of which is being physically active, next to staying in control
of daily activities (taking medication, doing household chores). In high-care environments like intensive care units,
“patient mobilisation” is commonly used to refer to getting people to sit up, sometimes even when still intubated, or
at the most to walk along the corridor. In an urban context, “mobilisation” in relation to the built environment yielded
a completely different type of studies, focussing on political movements and activism. An important distinction is
made between “physical activity” and “sedentary behaviour”: whereas the former refers to different activities, mainly
walking and cycling, with low to vigorous intensity, the latter is used in studies about sitting versus standing or low-
intensity movement. What is considered low-intensity movement in a healthcare context differs between studies (e.g.
[5, 38)).

This diversity of terms and associated meanings teaches a first lesson: when physical activity, in the broad sense, is
studied and reported on in relation to (healthcare) building design, it will be crucial to define a clear vocabulary that
allows different parties — healthcare professionals, architects, and researchers — to talk about the same.

Lesson 2: Connect measured aspects to experienced space and time

Many of the opportunities and limitations of the applied methods we discussed are also relevant at the building scale.
It is important to distinguish between what is defined as physical activity spaces in GIS, based on administrative or
predefined boundaries, and what is perceived as activity space by participants [8, 14, 21, 41]. A similar concern holds
for physical activity: what is measured can differ significantly from what people perceive and self-report [49].
Whereas for studies on a large scale these measures are fairly accurate, on a small scale (e.g., around the home) they
risk to misjudge physical activity [34]. Using GPS to document where people actually go, and using these data as
prompts for later interviews [13], can bypass the need for delineated spaces to be studied and at the same time provide
insight into how these spaces and the activity that takes place therein is perceived. Indoors, however, GPS is not very
accurate. Future research should therefore investigate reliable alternatives. Often qualitative studies also allow a more
nuanced view on some statistically positively evaluated features, like the presence of trees (and according danger of
fallen leaves) [47], or video surveillance providing a feeling of safety (or of being controlled) [35].

Combining methods can reveal different meanings attached to one feature. Mostly quantitative findings are explained
by adding qualitative insights [50]. Studies combining quantitative and qualitative data collection and analysis stress
how objective and subjective techniques capture different characteristics of the same environment [42, 50]. Although
so far, mostly qualitative research serves the quantitative [50], their combination allows deepening insights into the
mechanisms at work between urban design and physical activity/sedentary behaviour and increases the reliability of
the analysis [41].

We thus learn that the applied research approach should allow to unravel people’s motivation to be physically active,
study how this is experienced, and at the same time make the connection with concrete locations and times in order to
give meaning to measured aspects.

Lesson 3: Take into account the diversity between users

Few studies of the urban built environment’s impact on physical activity/sedentary behaviour pay attention to intrinsic
differences between people. Although several studies focus on older adults [10, 15, 24, 31, 33, 34, 45, 50], children
and adolescents [8, 20, 46, 49], or people with an impairment [13, 45], the majority take the concept of walkability as
a given. Yet, this concept is defined based on able-bodied adult persons [10]. When correlations are sought between
the associated spatial characteristics and physical activity for other groups, diverse in age or ability, not surprisingly
these are found only partially. Researchers focusing on children and adolescents are already aware of this flaw,
resulting in the introduction of the concept “playability” [46]. Apart from bodily differences, also someone’s mobility
mode — walking or cycling — affects what is perceived as activity space, and which spatial characteristics play a role
in this [15, 29]. For a healthcare context, these mode-specific activity spaces could point at stimulating spaces
depending on the use of a bed, wheelchair, walker, crutches etc.

Studies with children [46, 49] address the influence of parents as decision makers and gatekeepers. When drawing the
parallel with healthcare environments, one can easily imagine at least some patients to be dependent on others to be
physically active. Considering the social, in combination with the spatial, context is essential to understand
(in)dependent mobility [20].

So, a third lesson to be learned is to consider diversity within and between user groups throughout the research.
Especially in a healthcare context, diversity can be found with regard to participants’ bodily specificities, the mode-
specific way of moving throughout the healing process, and the shared (experienced) activity between patient and
caretaker.
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Lesson 4: Allow a broad view on the macro- and micro level

Viewing a hospital as a small city [2] makes the scale difference between urban built environment and healthcare
building negotiable. Also on a healthcare campus, spatial characteristics will need to be addressed on a macro- and
micro-level. To our knowledge, so far buildings’ impact on physical activity has hardly been studied on the macro-
level. One spatial organizational characteristic that has been identified as (negatively) impacting on patients’ physical
activity is to implement only single rooms [3]. Yet, this relates solely to the initial motivation to be active and does
not reveal which characteristics play a role during activity. Articles about the neighbourhood might be too different
in scale, but those respectively focusing on a university campus [27] or malls [12] could provide hints about the built
environment design on an intermediate level, e.g., the presence of sheltered paths [27] to facilitate moving between
buildings on a campus.

As studies on built environment and physical activity in health care mostly take place within a particular ward or
centre, micro-scale features come to the fore more frequently. Some characteristics mentioned in this context
correspond neatly with those identified in an urban context, e.g., avoiding obstacles or providing benches. Regardless
of the particular characteristics, Koppen and colleagues [23] point out the importance of understanding how a space
is being read. In their research on the accessibility of recreational landscapes, they describe paths intended to be
official entrance routes being read as private by potential visitors, who were then not eager to continue their journey
into the landscape. Similarly, few hospital corridors are read by patients as places where they should pass frequently
for their enjoyment.

The fourth lesson is threefold. Regarding the macro-level characteristics, we learn about the importance of well-
thought-out (new) typologies with specific attention for spatial interventions that facilitate connections between
buildings. On the micro-level, the role of specific spaces as destinations (the room, a garden, a living area or cafeteria)
or connecting spaces (like corridors and atria), and how they are concatenated, comes to the fore. Additionally,
attention should be paid to how both levels interrelate.

Limitations

The study shows several limitations. By conducting a scoping review with a systematized search strategy narrowed
down to the last 5 years, we limited the range of the selection, possibly leaving out highly relevant literature fitting
the scope but older or using a different vocabulary. We believe, however, that the resulting articles are representative
for what could have been found with a more open approach. This issue was also mitigated by opting to include reviews,
a protocol, and a theoretical and methodological reflection. Although including reviews opened the perspective on
older literature, it also resulted in a limited overlap with two individual studies [16, 31] being part of a selected review
[35]. The translation of methods and outcomes from one scale to the other could be discussed. At this point the insights
gained seem at least inspiring. We will be able to assess their worth only when further, in depth exploring the impact
of healthcare facilities’ built environment on patients’ and other users’ physical activity. Finally, some of the selected
articles touch upon the benefits of physical activity for (mental) wellbeing [52] and its relation with fitness levels.
Both are closely related to one’s health and risk of physical decline. If we aim for future healthcare buildings that play
a positive, maybe even preventive role in people’s health, we should not lose sight of the bigger picture.

Conclusion

Studying the impact of urban built environment on physical activity allowed learning important lessons to further
develop research about healthcare environments’ impact on patients’ physical activity. The selected articles are diverse
in nature, which allowed considering the topic from different angles and identifying (combinations of) methods and
outcomes worth to be further investigated. Even though most studies used multiple data collection methods and
devices, many questions about the combination remain unsolved [17]. Especially in an explorative phase, combining
a quantitative and qualitative approach seems most valuable. Our review showed that when both are used, there is
often little interaction between the outcomes of the quantitative and those of the qualitative part, neither during data
collection, nor during analysis or when reporting. When the approaches are related to each other, it is mostly
quantitative research that is enriched with qualitative information [50]. None of the studies used quantitative data as
part of an overall qualitative research approach. Future research should explore how this could be realised, what this
would mean methodologically, and how it would affect the outcomes.

When focussing on spatial characteristics that impact on people’s physical activity, one needs to make an important
distinction between the macro- and micro-level without losing sight of their mutual influence. Which category should
be prioritised in design will likely depend on particular circumstances. Designing an entirely new building allows
approaching the macro-level, yet in many existing buildings small adaptations of micro-level characteristics will be
more feasible, not in the least because of the lower cost and shorter implementation time [50].
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