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Abstract: People in rehabilitation have been found to be motivated to be physically active by acces-

sible and attractive outdoor environments, both vicinity of healthcare facilities and in the larger 

neighborhood. Nevertheless, even when available, outside space is not always optimally used. We 

aim to gain insight into how the outdoor environment of a rehabilitation center, on and beyond its 

premises, hampers or supports patients to be physically active. We conducted a qualitative ethno-

graphic study informed by quantitative physical activity data. Semi-structured and walking inter-

views with 16 patients from one rehabilitation center were supported by output from activity track-

ers. Two focus-group interviews with four nurses and a physio- and an ergo-therapist provided 

extra perspectives. All data were inductively analyzed guided by a grounded-theory based ap-

proach. An analysis of sensory information, affordances and meaning making showed a wide vari-

ety in the roles the outdoor environment plays in patients’ physical activity, both inside and outside 

the building, ranging from patients travelling to near villages to others staying inside all day but 

enjoying the view when walking to the end of the hallway. Concrete destinations motivate patients 

to go outside and be physically active, but also smaller interventions like avoiding even the smallest 

physical boundaries, facilitating visual control, and providing psychological support have a posi-

tive impact. If a rehabilitation center is to encourage physical activity amongst patients, inside and 

outside, it is important that inside and outside spaces are connected physically, visually, and psy-

chologically. 

 

Keywords: experience of space, healthcare design, outdoor environment, physical activity, rehabil-

itation center,  

 

1. Introduction  

Ever since Ulrich’s (1984) study pointing at how a view on green  affects patients’ 

recovery, the presence of nature has been identified as an important quality of a healing 

environment (e.g. Huisman et al., 2012; Ulrich et al., 2008; Zhang et al., 2019).   Although 

hospital outdoor space impacts on users’ physical, emotional, social, and spiritual needs 

so far it is mostly considered as residual space to support medical activities (Djukanovic 
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et al., 2017). Available outdoor spaces are mainly intended for passive use, i.e. sitting and 

enjoying the greenery. A literature review (Weerasuriya et al., 2019) foregrounded as fac-

tors that affect accessing green spaces around a rehabilitation hospital (1) awareness, (2) 

accessibility, (3) comfort, (4) flora and foliage, (5) views, (6) water features, (7) sun, rain, 

fresh air, and wind, (8) animal life, (9) diverse textures, heights, and shapes, (10) lawn, (11) 

natural versus artificial materials,(12) rest areas, (13) shade, (14) private areas, (15) play 

equipment, and (16) safety. In most but not all situations, the former three were consid-

ered as barriers, the latter thirteen as facilitators (Weerasuriya et al., 2019). Studies about 

the physical (built and green) environment in relation to patients’ physical activity in re-

habilitation are few. Those that exist mostly focus on the potential of the indoor environ-

ment -communal areas, patient rooms, and hallways- to support or hinder the rehabilita-

tion process (Colley & Zeeman, 2020; Law et al., 1996) by enhancing patients’ well-being 

and safety, and staff’s safety and effectiveness. Access to outdoor areas is mentioned as a 

spatial quality adding to patients’ well-being in rehabilitation (Killington et al., 2019).  

Physical activity benefits the functional recovery and symptom management for a 

variety of rehabilitation patients, be it people with Multiple Sclerosis (e.g. Fortune et al., 

2020), stroke (e.g. Simpson et al., 2021), or locomotor issues (e.g. Papalia et al., 2020). A 

recent study on the experience of outdoor space in a rehabilitation center (Tseung et al., 

2022) pointed at how outdoor spaces help patients focus on life beyond illness, the role of 

design in facilitating patients’ access to outdoor space, and the benefits of programming 

activities outside for healing and recovery. Yet, neither of these studies make an explicit 

connection between (use of) outdoor space, physical activity in rehabilitation, and its im-

pact on patients’ health and well-being. 

As illustrated above, the presence and use of outdoor space can have a positive im-

pact on health and well-being of patients. Physical activity is beneficial for functional re-

covery and symptom management for a variety of rehabilitation patients (e.g. Fortune et 

al., 2020; Papalia et al., 2020; Simpson et al., 2021). Connecting the benefits of accessible 

outdoor space and physical activity with how the organization of care in rehabilitation is 

approached shows potential to improve patients’ health and well-being. 

In the context of this paper, we aim to gain insight into how the outdoor environment 

of a rehabilitation center hampers or supports patients to be physically active. To this end, 

we analyze data collected in an overarching ethnographic study -about what patients in a 

rehabilitation center considered physical activity and what affects it- with a focus on the 

outdoor environment. The insights gained are discussed in relation to literature about the 

role of the physical environment in rehabilitation, both inside and outside. We conclude 

that for the outdoor environment of a rehabilitation center to encourage patients being 

physically active, inside, and outside, a visual, physical, and psychological connection be-

tween inside and outside spaces is important. 

2. Theories and Methods  

Patients’ experience of their physical activity in relation to the built environment is 

personal and constructed through their interactions with others and the environment. Our 

study therefore aligns with a constructivist paradigm (Crotty, 1998), as it focuses on inter-

actions –in this case between patients’ experience of physical activity, their actual activity, 

and the built environment. Instead of beginning with a theory and testing a clear hypoth-

esis, we begin with an examination of the empirical world (Esterberg, 2002). 

The study took place in a free-standing rehabilitation center situated in a green envi-

ronment (Figure 1), affiliated with a general hospital in a nearby town. The center is sur-

rounded by different types of housing for people with an impairment (mostly Multiple 

Sclerosis), ranging from group residences to family houses. Near the center there is an 

animal park with farm animals and a small forest with paved tracks.  
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Figure 1. Aerial view of the rehabilitation center and its surroundings (source: open streetmap, 
with additions by the first author) 

In total 16 patients with various diagnoses and various abilities to move around the 

rehabilitation center and its surroundings, were recruited (Table 1), between October and 

December 2019. Based on the criteria of being inpatients in the center for at least a week 

and the ability to participate in a face-to-face interview, head nurses provided a list of 

possible candidates. The first author (henceforth ‘the researcher’) approached each of 

them, briefly explained the aim and approach of the study and, if a patient agreed, orga-

nized the further steps of the study in dialogue with the participant. Patients’ participation 

in the study consisted of a semi-structured interview about their physical activity and the 

built environment, wearing an activity tracker for 48 hours, and optionally keeping a di-

ary or documenting their physical activity and/or the built environment through pictures. 

After two days a follow-up interview took place during which information from the ac-

tivity tracker (and the diary and/or pictures) was discussed. With participants who liked, 

we did a guided tour lead by the participant to show the researcher the places discussed 

during interviews (see Table 1 for more info on participants and applied methods). The 

combined interviews lasted per person between 30 minutes and 1 hour and 21 minutes 

with an average of 58 minutes.  

Additionally, two online focus-group interviews were conducted with care profes-

sionals, one with the head therapists (of physiotherapy and ergotherapy, n=2), the other 

with the head nurses of the four wards (n=4) respectively in July and December 2020. Each 

lasted approximately 1,5 hours. 

The interview guide for the first semi-structured interview was based on previous 

experience (with qualitative research about the built environment in other healthcare con-

texts), insights from preparatory observations, and relevant literature.  

Participating patients’ physical activity was registered based on their bodily position 

(lying down, sitting, or moving) and intensity of movement. To do so we used Axivity 

AX3 activity trackers (Axivity, 2015). The approach was informed by the outcomes of a 

pilot study (Annemans et al., 2020).  

Interviews and guided tours were audio-recorded, transcribed verbatim and pseu-

donymized. The data of the activity trackers were processed in MATLAB (2019). The in-

formation collected through the activity trackers, the diaries, and the pictures is not ana-

lyzed by itself but integrated in the analysis of the interviews in which they are discussed 

with the participants. Transcripts were inductively analyzed according to a grounded-

theory based approach (Dierckx de Casterlé et al., 2012). Transcripts and complementary 

material were imported into qualitative data management software NVIVO 12 to support 

the data analysis.  
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Quotes were translated from Dutch to English by the authors. 

Approval for the study was obtained from the Social and Societal Ethics Committee 

of KU Leuven and the hospital’s ethical committees.  

Table 1. Overview of information on participating patients and collected optional documentation  

Pseudonym 
Age 

bracket 
Sex 

Length of stay 
(at first inter-

view) 
Diagnosis 

Optional 
documen-

tation 

Mary 60+ F 1 month (yearly) Multiple Sclerosis Guided tour 

Eddy 45-60 M 
 

3 months 
 

Multiple Sclerosis Diary 

Bill 60+ M 
3 months 
(yearly) 

Multiple Sclerosis Guided tour 

Kelly 30-45 F 6 months Multiple Sclerosis 
Diary and 
pictures 

Sharon 
 

30-45 F 6 weeks  Multiple Sclerosis Guided tour 

Christine 
 

60+ F 11 months Multiple Sclerosis None 

Ronny 45-60 M 5 months Multiple Sclerosis Guided tour 
Alma 60+ F 2 weeks Knee surgery Guided tour 

Dora 60+ F 2 weeks Knee surgery 
Diary and 

guided tour 

Bob 30-45 M 3 months Foot amputation  
Diary and 

guided tour 

Antonio 60+ M 3 months 
Shoulder, arm and leg in-

juries 
Guided tour 

Fred 60+ M 3 weeks Stroke Guided tour 

Steven 45-60 M 8 months 
Brain tumor and Parkin-

son 
None 

Suzanne 60+ F 13 months Stroke None 

Michelle 45-60 F 5 weeks  Stroke 
Diary and 

guided tour 

Jenny 45-60 F 
3 weeks (after 8 
months in a hos-

pital 
Stroke 

Diary and 
guided tour 

 

3. Results  

We aim to gain insight into how the outdoor environment of a rehabilitation center 

hampers or supports patients to be physically active. Our research shows that how the 

physical environment is experienced by patients plays an important role in their (de) mo-

tivation to be physically active. In this study we therefore structure our results based on 

the understanding of experience  as a combination of 1) information from the senses, 2) 

affordance -what a space allows people to do-, and 3) meaning making (Vaes et al., 2014).  

 

3.1. Information from the senses 

Based on the interviews we found that regardless of patients’ capacity to undertake 

physical activities, and actually go outside, a visual connection with the outside can still 

impact on someone’s feeling of connection with the world beyond the center. A large win-

dow provides an ideal destination for daily walks on the ward, as it allows both sitting 

silently looking outside and starting a conversation about the ever-changing view. For 
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those (considering) going outside, being able to visually prospect the options and prepare 

for the trip lowers the threshold to do so. 

Patients stress the importance of being seen from inside to feel safe. They need the 

reassurance of someone taking care of them when something would go wrong.  

[Bill] Here I tripped with the scooter […] and I lay there and couldn’t see 

anything […] Nobody had seen me. Then after a while, half an hour later, 

someone came, three women […] You’re lying there, eh, I couldn’t get up, 

nothing. 

The presence of sunlight and fresh air are the main reason to go outside. At least one 

participant also mentions the soundscape as an important element: 

[Dora] For a moment soaking in the sun […] ooh I love it! Then it’s a little 

warmer […] you see the birds flying around and you know, when in the 

morning when I’m going to the physiotherpay, I come here to listen to the birds, 

and then I know immediately, it’s going to be a good day, or a cloudy one.  

 

Sensory discomfort due to weather conditions -being too cold or warm, (too much) 

rain or sun- hampers initiatives to use the outdoor environment.  

[Physiotherapist] Yes, the rehabilitation garden is being used, but then of course 

we’re in Belgium with weather that’s often not cooperating. The population here 

finds it too cold or too hot or too much sun, or too much shade, or they didn’t 

bring a jumper to therapy or there’s too much wind or it’s chilly. 

For some their changed bodily condition influences temperature experience:  

[Jenny] if it had been nicer weather then I’d often have been outside. I lost a lot 

of kilo’s and now I’m much more sensitive to the cold.   

Several have not even been outside but decide to stay in based on what they expect 

the weather to be like what they see from inside. 

 

3.2. Affordance 

The interviews show that both the built environment and the care organization im-

pact on the extent to which outdoor physical activity is afforded. First and foremost, par-

ticipants point at the importance of the built environment being highly accessible, mean-

ing barrier free, to the last detail. Even a small threshold like a slight difference in height 

at the door, can be considered a huge barrier for someone with a walker to go outside. 

Whereas most patients are familiar with the inside of the building and considered it al-

most perfectly accessible, they often mention they do not dare to go outside due to a lack 

of control over small unevenness’s in the pavement or unexpected obstacles along the 

way. Secondly, walking patients (with or without walker) or patients in manual wheel-

chairs are often unable to cover large distances on their own at once. Providing resting 

spaces along the way, as is done inside the building, is highly appreciated. Thirdly, the 

connection between inside and outside and the time it takes to travel between them influ-

ences the use of the outdoors. The large distance between the wards and the outdoors 

hampers the possibility to quickly get some fresh air. 
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[Antonio] I’ve been around, but not now anymore. It’s too cold. Then you have 

to put on thick clothing, only for five minutes … [and therefore you need to go 

all the way upstairs] so [the building hampers me to go outside]… 

The care organization has a large impact on patients’ physical activity. When therapy 

sessions or free-time activities are organized outside, this increases patients’ familiarity 

with the outdoor environment and as such lowers the threshold to make use of it inde-

pendently. Unfortunately, patients have the feeling that time constraints limit staff’s will-

ingness to go outside during therapy even if it would benefit them: 

[Suzanne about practicing with a scooter] Outside? They don’t have time for 

that. I’d have preferred to take the scooter outside, but the time is missing, so it 

has to take place inside. That’s very different than going outside.  

Staff plays an important role in creating an atmosphere in which patients experience 

going outside as part of a daily routine. Without ever having discussed it, participants 

assume that going outside is not allowed. Although this is the case for some, mostly due 

to cognitive issues, the majority is free to spend time outside (on the premises of the cen-

ter).  

Whereas staff organizes indoor free-time activities with the best intentions, for a mi-

nority of participanting patients  fear of missing these more ‘organized’ activities results 

in staying inside even though they prefer going outside. 

[Michelle] Yes, I’d like to go for a walk, because now that I think about it, I 

haven’t been outside since the weekend and that’s a pity. I think you should go 

outside at least once a day [but when having to choose between going outside 

indepently or joining organised activites] then I prefer the activities. 

 

3.3. Meaning 

The meaning patients ascribe to going outside impacts on their outdoor physical ac-

tivity. For some going outside defines them as a person, being ‘an outdoor person’, 

independent’, or ‘not being able to stay inside [in contrast to all others]’. For most, the availabil-

ity of destinations and organized activities makes going outside meaningful. 

What is considered a destination and why varies amongst patients. The animal park 

is the number one destination, being visited by most participants, alone and accompanied. 

The therapy garden and sports facilities are mentioned as locations for organized thera-

peutic activities but are sporadically also used during free time. Whereas some take trips 

to cafés in nearby villages to take part in ‘normal life’, others enjoy the quietness of the 

woods surrounding the center. Even a less obvious destination like the loading dock can 

provide a reason to take a trip outside. 

[Ronny] You want to see something, but there’s not much to see or you have to 

ride into the woods, and I’m not from here, so I don’t know the route. So you 

have to constantly deliberate where you should ride, what you should do, but 

most of the time I stay here in the parking lot, from time to time I go downstairs 

to the guys from the [coffee company] who do the delivery downstairs, because 

that company is from my region […] I know those guys, then I go downstairs for 

a chat. 
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For those who smoke, going to the designated smoking area outside structures their 

day and serves as a social activity, but it is also a reason to stretch the edge between in- 

and outside to its limits. Even during the night, when going outside is not allowed, some 

wander around finding secret places to do so nevertheless and have a cigarette. 

4. Discussion  

The combination of sensory information, affordance or meaning making was studied 

to gain insight into how the outdoor environment of a rehabilitation center affects patients 

to be physically active. On one hand the barriers that hamper use of outdoor green space 

(Weerasuriya et al., 2019) and those affecting patients’ physical activity show certain sim-

ilarities. The results showed a lack of awareness amongst patients whether and how they 

can use the outdoors, and poor accessibility and comfort hinder them from going outside 

to be physically active. On the other hand, some spatial qualities, like visual control, are 

different when it comes to physical activity. Whereas more secluded places are appreci-

ated to sit down and have a chat (Weerasuriya et al., 2019), we illustrated that when being 

physically active patients prefer to be seen. What someone considers the physical sur-

roundings of the center is defined by the relation between the affordances of the built 

environment, one’s transport mode (walking with or without aid, using a manual or elec-

tric wheelchair), and one’s social support (visitors or staff taking them outside). 

Based on the insight gained into spatial qualities of in- and outdoor environments, 

we first formulate some points of attention relevant for architects and designers. Distin-

guishing between spatial qualities that directly or indirectly impact on patients’ physical 

activity could help prioritizing. Spatial qualities such as availability of safe and highly 

accessible routes with enough resting spaces have a direct impact. When these qualities 

do not meet the minimum criteria, patients are simply not capable of going outside. Spa-

tial qualities assigned to destinations, presence of fauna and flora, water, and play equip-

ment, have a more indirect impact as they motivate patients to go outside but do not phys-

ically withhold them if they are not present. 

Besides during planned therapy moments, moving around is also an important part 

of patients’ daily routine during free time. Focusing on the connection between physical 

activity and the built environment allows studying the role of outside spaces in this rou-

tine while at the same time examining the relationship between in- and outside from a 

spatial and organizational perspective.  

As illustrated above, both literature and our findings confirm that the outdoor envi-

ronment would benefit from spatial qualities that patients now experience inside the 

building and vice versa. As safety is an important issue (Colley & Zeeman, 2020) con-

stantly being in staff’s eyesight while moving, as is the case inside the building, would be 

reassuring for patients and thus support them going outside. The extreme high accessibil-

ity indoors, should be extended to the outdoors with specific attention for the in-between 

zones. Providing places where patients could enjoy fresh air, while still enjoying the com-

fort of being inside (Killington et al., 2019), i.e. being relatively warm and dry, could lower 

the threshold to go outside. 

The outdoor environment provides patients the opportunity to escape the controlled 

environment of the rehabilitation center and stimulates them to undertake autonomous 

activities, which aligns with the insight that it prepares them for life beyond illness 

(Tseung et al., 2022). Possibly because the outdoor space is considered only a surplus 

(Djukanovic et al., 2017), its  spatial program is not as dense as the program inside a 

healthcare building, it contains more undefined places. Analyzing these places brings for-

ward spatial qualities that contribute to spaces being considered meaningful destinations, 

e.g. presence of animal life or play equipment (Weerasuriya et al., 2019). Additionally, it 

reveals how patients appreciate places that allow them to contribute to e.g. creating a cat 

feeding spot. 

Apart from these insight into spatial qualities of in- and outdoor environments that 

are mostly relevant for architects and designers, our study points at care professionals’ 
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role in how the outdoor environment is used. When care professionals organize activities 

outside, this benefits healing and recovery (Tseung et al., 2022) and familiarizes patients 

with the outdoor environment, showing them the (absence of) barriers and how to over-

come them when necessary. If such outside therapy moments are not feasible, staff can 

provide information about destinations and routes outside, like they inform patients on 

what can be found where inside the building and how to reach a destination. Besides in-

forming patients, such an approach would remove doubt about going outside being al-

lowed or not. 

Finally, we identify some limitations and opportunities of our study. We studied only 

a single rehabilitation center during winter. Expanding the study to others (spatial) set-

tings and over time would allow gaining more nuanced insights. Including family mem-

bers would allow broadening these insights especially regarding the affordances of the 

outdoor environment as social support impacts on how feasible physical activity is. Our 

research shows that the in- and outside environment of a rehabilitation center can 

strengthen each other in supporting patients’ physical activity. This connection could be 

further explored by extending the scope of the study to the urban scale. 

5. Conclusions 

To allow for the outdoor environment of a rehabilitation center to encourage patients 

being physically active, inside and outside, a visual, physical, and psychological connec-

tion between inside and outside spaces is important. This can be achieved through spatial 

and organizational interventions. Treating the in- and outdoor environment as one entity 

and communicating about it as such, may lower the threshold for people to use the out-

doors while at the same time allow a close, highly accessible connection between the two. 
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