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Abstract: This research aims to provide insight into the various ways stroke patients use and inter-

act with the built environment during their inpatient stay in rehabilitation centres. Rehabilitation 

centres are multi-story buildings where stroke patients live for weeks or months to receive intensive, 

individualised therapies. Regardless of their impairments and abilities, patients are commonly ac-

commodated in similar ward types with shared therapy rooms. They are generally inactive during 

rehabilitation, and the built environment's impact on patient experience and recovery is still un-

clear. Five stroke patients (LOS on the observation day ranging from 7 to 128 days) were shadowed 

for one whole day, each in a different centre. They were all wheelchair users in the same rehabilita-

tion phase. Patients' movements in the centres, their comments, the spaces they visited, and the 

challenges they encountered were recorded. A patient survey accompanied the shadowing. Physical 

barriers experienced by patients, level of dependency on staff, reliance on different built environ-

ment elements (e.g., handrails) for mobility support, and patients' spatial preferences differed 

greatly. Their use of free time during the day and the amount of socialisation with others also dif-

fered. While some patients may greatly benefit from a supportive and barrier-free environment, 

others may find that a more challenging environment with training opportunities contributes better 

to their recovery. These differences in patients' behaviours and experiences may help inform the 

design of rehabilitation environments. 

Keywords: stroke patients; rehabilitation centres; patient shadowing; built environment; rehabil-

itation day 

 

1. Introduction 

A stroke is a sudden event that can completely change how people experience and 
interact with the built environment. The post-stroke impairments experienced after a 
stroke are numerous and complex. In addition to hemiparesis (one-sided weakness) or 
hemiplegia (one-sided paralysis), stroke patients can have different cognitive deficits, en-
compassing memory, orientation, language, and attention (Tatemichi et al., 1994), speech 
difficulties (Flowers et al., 2016), and visual impairments (Rowe et al., 2009). Addition-
ally, stroke patients frequently experience spatial awareness and navigation difficulties, 
reducing their wayfinding ability (Claessen, 2017). This can impact their independence 
(Desrosiers et al., 2002) and quality of life (De Wit et al., 2017). Older stroke patients are 
also less likely to recover and regain independence after a stroke (Knoflach et al., 2012; 
Kugler et al., 2003), most likely due to the added age-related impairments and comorbid-
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ities typical for older age (Ween et al., 1996). As a result, post-stroke rehabilitation is crit-
ical for restoring lost capabilities, increasing independence in everyday activities, and re-
turning home. 

Rehabilitation centres are multi-story buildings where stroke patients stay as inpa-
tients for multiple weeks or months to receive intensive, individualised therapies after 
their hospital stay. Regardless of their impairments and abilities, patients are commonly 
accommodated in the same ward types with shared therapy rooms and communal areas. 
Time use studies in various types of rehabilitation environments, from hospital wards to 
rehabilitation centres, found that patients are very inactive and that only a small propor-
tion of time is spent in therapy (Anåker et al., 2018; Åstrand et al., 2016; Blennerhassett 
et al., 2018; Chen et al., 2020; de Wit et al., 2005; West & Bernhardt, 2012). Furthermore, 
stroke patients are highly bored during inpatient rehabilitation (Kenah, 2022) and wish 
for more recreational and social activities (Luker et al., 2015). 

Recent studies increasingly recognise that the built environment could play a role in 
the patients' experiences and activities during rehabilitation (Anåker et al., 2019; Nordin 
et al., 2021; Kevdzija & Marquardt, 2021). While some studies investigate the effect of the 
enriched environment on patients' activity levels (Janssen et al., 2014, 2021; Rosbergen et 
al., 2017), others focus on various aspects of the built environment (Anåker et al., 2018; 
Kevdzija & Marquardt 2021, 2022; Lipson-Smith et al., 2019, 2020). Still, the built envi-
ronment's impact on patients' well-being, activity levels, and the recovery process is not 
entirely understood, as the field of research focusing on stroke rehabilitation environ-
ments is in its early stages (Lipson-Smith et al., 2021).  

2. Theories and Methods 

Even though the number of qualitative research studies exploring older people's ex-
periences of healthcare environments is increasing, there is still a lack of observational 
studies (van der Meide et al., 2015). Furthermore, observational research involving stroke 
patients mainly focuses on quantitative aspects such as time use and activity levels using 
behavioural mapping (Blennerhassett, 2018). This focus on quantitative data might not 
provide a complete picture of patients' behaviours and experiences during rehabilitation. 
At the same time, the prevalent qualitative approach of using interviews to explore pa-
tients' experiences relies on their recollections of events (Booth & Booth, 1996) and might 
exclude participants who are unable to communicate or are not capable of adequately de-
scribing their experiences (Kirkevold & Bergland, 2007).  

As stroke patients often experience cognitive speech impairments, and since the study 
was limited by a language barrier between the researcher and the patients, the shadowing 
method (Quinlan, 2008) was selected to explore patients' daily interactions with the built 
environment. When available, patients' comments were recorded as textual notes. To sup-
plement the shadowing findings, a survey asking patients about their favourite spaces in 
the centre and the barriers they experienced in the built environment was used to give 
them more flexibility and opportunities to express themselves. This survey consisted of 
open-ended and multiple-choice questions (with an open-ended "other" option), allowing 
patients to freely express their thoughts and experiences. The extended amount of time 
spent shadowing a person allowed for focusing on the often overlooked aspects of everyday 
activities (Meunier & Vasquez, 2008). The researcher's feelings and thoughts prompted 
by what was observed frequently lead to valuable insights; however, they do not imply the 
researcher's complete immersion in the shadowee's experiences (van der Meide, 2013).  

Even though shadowing in architectural research is commonly used with an objectiv-
ist approach to record behaviour in the form of counts of occurrences of behaviours against 
predetermined categories (McDonald, 2005), this study used an exploratory research ap-
proach (Kevdzija, 2022). The results presented in this paper are part of larger research 
where more than 70 stroke patients were shadowed. One researcher shadowed each pa-
tient for one whole day (12 consecutive hours). The researcher adopted an open attitude 
and made an effort to write down as much as possible of what was happening (van der 
Meide et al., 2013), using the building's floor plans and the previously prepared time log 
sheets without predetermined behaviour categories. Patients' movements in the centres, 
their comments, the spaces they visited, and their interactions with the built environment 
were recorded in the form of paths drawn on the floor plans, sketches, and textual notes. 

Shadowing started around the patient's breakfast and continued until after their din-
ner (after 12 hours had passed). Unless explicitly invited by the patient, the researcher did 
not shadow patients inside their rooms or therapy rooms to protect their privacy. This 
research was approved by the Ethical Committee of TU Dresden, and all participants con-
sented to the study.  
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3. Results 

The five patient cases presented in this paper were selected because they represented 
distinctive interactions with the built environment. Each patient was recovering at a dif-
ferent rehabilitation centre. Their length of stay on the shadowing day ranged from 7 to 
128 days, and they were all wheelchair users in the same rehabilitation phase. Each pa-
tient's day is presented in the form of a time-use sunburst diagram (Figure 1) and a short 
story highlighting the main observed events and activities and patients' perspectives 
(shared verbally or in their survey responses). Some of the patients could not verbally 
communicate with the researcher; this is why their direct verbal quotations and quotations 
from the survey are presented in the same way in the results section. The names used in 
this paper were chosen by the author to preserve patients' privacy. 

 

 

Figure 1. Patients' observed activities and locations during 12 consecutive hours of shadowing. The 
first circle (starting from inside) shows time spent per location in minutes; the second circle shows 
patients' company; and the third circle shows their activities.  
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3.1. Monika (age: 66) 

She arrived at the rehabilitation centre seven days ago. As for most people, her stroke 
was a sudden and devastating event, especially because she saw herself as still young and 
relatively fit and healthy. The patient described her experience with a stroke. 

She was a single woman living alone in an apartment. She fell asleep on 
the couch in front of the TV one night. She awoke in the middle of the 
night and tried to stand up, but she lost her balance and fell to the floor. 
Something was wrong, so she went to look for her phone; it was in the 
kitchen. Her muscles on one side were weak. It took her a long time to 
drag herself across the kitchen floor and call for help. Fortunately, she 
recovered enough in the hospital to be transferred to a rehabilitation 
facility. She was grateful for the opportunity. (Field notes) 

 

Figure 2. Floor plans showing Monika's movements during 12 observation hours 

Monika needed a wheelchair for mobility and could not cover long distances because 
of her one-sided muscle weakness (hemiparesis). Because the rehabilitation centre had a 
"hotel-like" configuration with patient rooms on the upper floors and therapy rooms 
spread on the basement level, therapy rooms were too far away for her to reach inde-
pendently. On the shadowing day, she was transported to all therapies by a centre's trans-
fer service staff member (Figure 2). She acknowledged that distance was a challenge for 
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her: "You have to travel long distances between therapies." One corridor on the basement 
level was especially challenging because it connected the neurological and orthopaedic re-
habilitation centres. "There is a connecting corridor that is a slope. This can't be handled 
alone using a wheelchair." Monika also found the centre difficult for wayfinding; "it all 
seems a bit chaotic to me."  

Around 3 p.m., Monika went to the small living/dining room shared by two wards on 
her floor to make coffee and take it to her room. This space was close to her room, and she 
could visit it independently (Figure 2). This was also the space where she had all her meals 
during the day. She shared that she visited the main cafeteria on the ground floor with her 
visitors several times per week. "It is the only room in the centre where you can sit rea-
sonably comfortably." She complained that this cafeteria closed too early: "Opening hours 
are far too short! It should be open until at least 9 p.m." 

3.2. Anke (age: 88) 

Before the scheduled shadowing day, Anke had been in the rehabilitation centre for 
24 days. She was experiencing right-sided hemiparesis and had to rely on a wheelchair to 
move around the centre. Her patient room was on the same floor as the main therapy cor-
ridor. She was required to reach therapies independently, but her meals were delivered to 
her room. Even though the corridor with all the therapy rooms she had to visit was only 
26 m away from her room, with the farthest therapy room being 73 m away, she had a lot 
of difficulty going to therapy on her own. She shared that the main barrier she experienced 
in the built environment was "long corridors; I am still weak and slow at using the wheel-
chair independently." Each trip to the therapy room and back was challenging for Anke 
(Figure 3).  

She is going to therapy. She stops to rest in the corridor. She cannot pass 
through the corridor and has to wait because another patient in a wheel-
chair is in front. After the patient moves, she continues and arrives in 
the therapy room. She is too early and has to wait in front of the therapy 
room. There is not enough space to park her wheelchair in front of the 
therapy room, and she is blocking the door. (Field notes) 

She is going back to her room after therapy. Stops to rest. She contin-
ues moving, using the handrail on the wall to pull herself. She stops to 
rest again. She continues, using the handrail to pull herself, stops to 
rest, and then uses the handrail again. (Field notes) 

 

Figure 3. Floor plan showing Anke's movements during 12 observation hours 
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While resting in this corridor, Anke blocked all other patients' passage due to the cor-
ridor's insufficient width. This was problematic because this was the main centre's therapy 
corridor, where around 200 patients received therapies at similar times. 

Anke also shared a room with another patient. She did not want to be in her room 
"because the other patient is there and is making weird noises." She stated that she did 
not have any favourite spaces to visit during her free time outside of her room. She would 
like "a common space on my ward to sit and read." Since there were no suitable spaces 
near her room, Anke often spent time reading in the open sitting area in the main corridor 
on her floor, close to her room (Figure 3). 

3.3. Dieter (age: 84) 

Dieter had already been in the rehabilitation centre for 35 days before the shadowing 
day. At the beginning of rehabilitation, he had a score of 0 (zero) on the mobility section 
of the Barthel Index scale (Mahoney & Barthel, 1965), which means "immobile." On the 
observation day, he had already reached a score of 5 (wheelchair-independent, including 
corners). He was required to independently go to various therapy rooms scattered 
throughout different building areas and floors. Dieter invited me to join him in the therapy 
room while he received occupational therapy. The therapist agreed with my joining, as 
only hand exercises would be done with the patient and I would not interfere with the 
treatment. 

While performing a hand exercise guided by the therapist, he shares that 
his hobby is playing the piano. He cannot play anymore since he had a 
stroke because of left-sided muscle weakness (hemiparesis). He is upset 
about it and wishes he could play again because he enjoys it so much. 
While speaking, he is picking up a small wooden cube from the table 
with his weakened hand. He drops it several times, getting frustrated, 
but finally succeeds in lifting it and holding it in the air for a few mo-
ments. (Field notes) 

His meals were served in the ward's small dining/living room, close to his room. Di-
eter did not have any issues visiting this room, but he did encounter various problems 
while going to therapy on the shadowing day. On the day of the observation, Dieter covered 
1355,83 m of distance in the centre. He would often get tired from driving the wheelchair 
and stop to rest or ask me to push it. Once, while returning from the therapy room to his 
room, he experienced difficulties in the corridor, could not control his wheelchair, and hit 
chairs on the left side of the corridor. Dieter encountered wayfinding challenges four times 
during the day, such as choosing the wrong turn in the corridor or not knowing which 
elevator to take (Figure 4). He would try to find the right way on his own or ask me for 
directions. He shared that he got lost in the centre multiple times while finding therapy 
rooms, because "room numbers are misleading, too little signage." Dieter also shared his 
thoughts about the centre's building: "One can see that the clinic was expanded in phases 
- no underlying concept can be recognised." 

Additionally, he shared that he liked to go outside to the park to "be undisturbed" and 
get "good air" in his free time. On the shadowing day, his family members visited him in 
the afternoon after therapies; he showed them the chapel in the centre, and then they went 
together to the park. 
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Figure 4. Floor plans showing Dieter's movements during 12 observation hours  
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3.4. Sabine (age: 72) 

This patient arrived at the rehabilitation centre 13 days before the shadowing day. 
She relied on the use of a wheelchair, sometimes with help from staff members. She often 
experienced wayfinding challenges in the centre. "Corridors, they are all the same. I often 
do not know in which corridor I am. The visitors also get lost." Sabine was also observed 
entering another patient's room. 

The patient entered another patient's room by mistake. The other pa-
tient was not inside. The nurses on the ward did not notice this, and I 
was not entirely sure, so I went there to check. She was in the wrong 
room but did not realise it. She was resting at the small table next to the 
window. I notified the nurses, and one of them took the patient to her 
room. She seemed confused. (Field notes)  

Sabine could reach the therapy rooms on the same floor as her ward mostly without 
assistance (Figure 5). For therapy in the building's basement, a member of the staff would 
always pick her up and bring her there. She liked to visit the ward's small dining/living 
room to talk to other patients in her free time during the day, as it was otherwise "boring". 
She was very social and spent most of her free time with other patients or visitors (Figure 
1). She also came here with her visitors. On the observation day, she stayed in this room 
after dinner to talk to other patients for more than an hour before withdrawing to her 
room. Sabine liked the centre's design, describing it as "very good, modern" and adding 
that "maybe more colour would be better." 

 

Figure 5. Floor plan showing Sabine's movements during 12 observation hours 

3.5. Robert (age: 31) 

He was a young patient who had a serious motorcycle accident and suffered a stroke 
while lying in the hospital. He had already been in the rehabilitation centre for 128 days 
before the shadowing day. Robert was experiencing left hemiparesis and left neglect (lack 
of awareness of that side of the body) and needed a wheelchair for mobility. At the begin-
ning of his rehabilitation, he was completely immobile and became independent in using 
a wheelchair during his inpatient stay. He visited all the therapies in the building on his 
own. He was doing everything he could to help him recover faster. 

While waiting for therapy in the corridor in front of the therapy room, 
he uses an electric toothbrush to massage his left hand. He comments 
that the therapist recommended doing this to improve blood circulation 
in the weakened hand and help improve sensation. (Field notes) 

Robert shared that he got lost once in the centre. "The elevator stopped on the wrong 
floor. I ended up on the second floor. It was not that bad." He also told about when he 
could not pass with his wheelchair through a heavy door, "which was half closed." Other 
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than that, despite his hemiparesis, Robert was not observed to experience any other bar-
riers in the built environment. He was very active and could find his way easily while going 
to therapy. He had a tight schedule and spent little time in the room (Figure 1). 

                                                                                                                                                                                                                                                        

 

Figure 6. Floor plans showing Robert's movements during 12 observation hours  
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Robert was also one of the very few young patients and felt he did not have suitable 
company for socialising in the centre. He could choose between having meals in the ward's 
dining room with other patients from his ward or in the main centre's cafeteria on a dif-
ferent building level (Figure 6), and he picked the latter. 

He says that he doesn't like to eat in the dining room at the ward because 
it is like a cave and "people are strange." (Field notes) 

This centre was built into a hill, and the dining room only had small and very high 
windows that did not let in a lot of light. Robert did not like that and did not like spending 
time in this space. He shared that he would like a relaxation room to exist in the centre. 

3.6. Common themes 

The participating patients had different interactions with the built environment. Pa-
tients' mobility limitations were very diverse, even though they were all in the same reha-
bilitation phase and used a wheelchair. They ranged from Robert, who could cover all dis-
tances independently and without issues, to Anke (independent but experiencing many 
difficulties when travelling to therapies) and Monika (dependent on staff members to 
bring her to therapies). Some struggled with long distances between spaces and wayfind-
ing, becoming dependent on staff members or encountering barriers, while others were 
more active and independent. Wayfinding was observed or described as a challenge by all 
patients except Anke.  

The length of time patients spent in therapy varied greatly, with Robert spending far 
more time in therapy than others. (Figure 1). Therapies took place in various locations, 
including designated therapy rooms, corridors, and the patient's room. Some patients 
were observed arriving too early for therapies and spending a great amount of time waiting 
in the corridors (Figure 1). 

Socialising with others, especially with other patients, was important to Sabine. Oth-
ers spent most of their day alone, with occasional visits from family and friends (Figure 1). 
Boredom was common for these patients. They found no attractive spaces in the centre 
outside of their room, and if they existed, they closed too early (Monika and the cafeteria 
comment). Patients (except Robert) also spent a large proportion of their day in their 
rooms (Figure 1). It is unclear whether they engaged in physical or cognitive activities 
while in their rooms because they would close their doors for privacy. 

4. Discussion 

This paper presents a typical day in the rehabilitation of five patients. Most research 
on healthcare environments for stroke patients focuses on quantitative approaches, such 
as time use (Åstrand et al., 2016; Blennerhassett et al., 2018; de Wit et al., 2005; West & 
Bernhardt, 2012) and the effect of the enriched environment on patient activity (Rosber-
gen et al., 2017; Janssen et al., 2014, 2021). This study used an exploratory research 
method to shed light on considerable disparities in how stroke patients spend their days 
and interact with the built environment during rehabilitation. These differences have sev-
eral implications for the design of healthcare environments. 

Patients in this study had varying levels of mobility and independence in the cen-
tres. The built environment was often hindering simply by spaces being too far away and 
out of reach; patients had to rely on staff members to get around. This might limit pa-
tients from exercising and reaching independence, which is seen as one of the main signs 
of rehabilitation progress (Luker et al., 2015). The locations of communal areas and their 
distance from patient rooms are critical in the rehabilitation centre layout so that pa-
tients can get to them independently (Kevdzija & Marquardt, 2022). By restricting ac-
cess to communal spaces, rehabilitation environments may also add to boredom (Kenah, 
2018). Furthermore, as shown in this research, more availability and diversity in com-
munal spaces are needed. Some patients prefer socialising with other patients and visi-
tors, while others prefer solitude. Recreation in free time is critical in both scenarios 
since it relieves boredom and contributes to stroke recovery (Luker et al., 2015); the built 
environment should create diverse recreation opportunities. 

If environments are designed for severely impaired patients, fairly mobile patients 
may not have adequate opportunities to be active and exercise. Certain physical barriers 
could be used as exercise aids to assist patients in transitioning from life in a rehabilitation 
centre to life at home by challenging them while recovering. They may also encourage pa-
tients to be physically active outside of therapy sessions. As seen in the case of the youngest 
patient in this research (Robert, 31), his activity level and wish to exercise his hand during 
his free time were completely different compared to older patients who spent much time 
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inside their rooms. Because of this, physical barriers are not necessarily a negative aspect 
of the built environment if they are purposely designed for training and exercise rather 
than resulting from poor planning. However, even without the built-environment barriers, 
patients using a wheelchair who are still adjusting to their impairments and making pro-
gress towards independence might already encounter many difficulties. One of the main 
issues in the healthcare environment is wayfinding; getting lost might be dangerous for 
patients with serious cognitive, visual, and physical impairments (Rabadi et al., 2008). 
Therapy schedules and staffing might also be disrupted if patients are late for therapy be-
cause they get lost (Cooper, 2010). Therefore, one of the main challenges in designing re-
habilitation environments could be navigating between providing opportunities for pa-
tients to exercise their independence and creating barriers and, in some cases, even dan-
ger. 

Even though the built environment plays an important role in patients' activities and 
experiences, organisational culture may also have a major impact. Therefore, patients' in-
dependence and activities should not be encouraged only by the built environment but 
also by the cultural environment of the rehabilitation facility (Janssen et al., 2021). 

This research has several limitations that need to be mentioned. One limitation is that 
the researcher's presence may have influenced the behaviours of the patients on the shad-
owing day. This paper only includes five cases and their experiences; thus, the results 
should not be overly generalised. In addition, this study captures only one day of the pa-
tients' transition towards recovery. Their behaviours might differ on other rehabilitation 
days, and their needs might also change during recovery. 

5. Conclusions 

Stroke patients in rehabilitation spend their days and interact with the built environ-
ment very differently, depending on post-stroke impairments, age, and personal prefer-
ences. Their spatial needs should be explored further to adequately inform the design of 
rehabilitation spaces. 
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