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Summaries of the results of the included articles 

 

Aspect of 

built 

environment 

First 

author, 

year 

Results summary 

Enriched 

environment 

Janssen, 

2014   

Participants in the enrichment group were 1.7 (95% CI 1.1 to 2.5, p = 0.02) times more likely to be engaged in cognitive activity, 

1.2 (95% CI 1.0 to 1.5, p = 0.04) times more likely to be engaged in social activity, 0.7 (95% CI 0.6 to 0.9, p < 0.001) times as likely 

to be inactive and alone and 0.5 (95% CI 0.4 to 0.7, p < 0.001) times as likely to be asleep compared to the usual care group. 

Physical activity was not different between groups. 

Khan, 2016  At discharge, stroke participants in enrichment group had improved mood (DASS total mean difference = –24.1, CI = –40.1, –7.2, 

p = 0.006) and functional independence for self-care (FIM self-care mean difference = 3.5, CI = 0.4, 6.6, p = 0.028) and mobility 

(FIM mobility mean difference = 2.0, CI = 0.3, 3.8, p = 0.024) compared to the control group. At 3-months follow-up, stroke 

participants in enrichment group showed improvement in “overall health” section of EQ-5D (total mean difference = 11.4, CI = 

0.1, 22.7, p = 0.047) compared to control group. 

Robertson, 

2020 

Neither standard care nor enriched environment participants met daily requirements for energy (70.7% ± SD 16.8 vs. 70.7% ± SD 

17.3, p = 0.94) or protein intake (73.2% ± SD 18.6 vs. 69.8% ± SD 17.3, p = 0.70). Mean body weight dropped for both groups; 

standard care 0.92 kg ± SD 2.47 vs. enriched 0.64 kg ± SD 3.12 (p = 0.53) and malnutrition increased; standard care 3.3% - 26.6% 

vs. enriched 6.6% - 13.3% (p = 0.07). Predictors of malnutrition on discharge in logistic regression models were length of stay (p < 

0.01) and protein (p < 0.01) or energy intake (p = 0.02). 

Rosbergen, 

2017a  

Staff felt that the activity area helped to increase activity, empowerment, and psychological well-being for patients. Activity area 

led to increased workload for some nurses (esp. with higher acuity patients) but others experienced reduced workload because 

patient kept occupied (esp. if other staff cooperated). The activity area was not purpose-built, which was challenging; staff 

converted therapy area to dining area daily. 

Rosbergen, 

2017b  

Participants in the enrichment group a spent a greater proportion of their day in physical (33% vs. 22%, p < 0.001), social (40% vs. 

29%, p = 0.003) and cognitive activity (59% vs. 45%, p < 0.001) compared to usual care group. Changes were sustained six months 

post-implementation. Participants with an activity area experienced fewer adverse events (0.4 ± 0.7 vs.1.3 ± 1.6, p = 0.001), but 

no differences in serious adverse events (0.5 ± 1.6 vs.1.0 ± 2.0, p = 0.309). 

Rosbergen, 

2019  

Participants in enrichment group had higher activity levels during scheduled communal activity (p < 0.001), weekday non-

scheduled activity (p = 0.007) and weekends (p = 0.018) compared to control group, but no difference between groups on 

weekdays after 5 p.m. (p = 0.324). Participants in enrichment group spent more time on upper limb (p < 0.001), communal 
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socializing (p < 0.001), listening (p = 0.007) and iPad activities (p = 0.002) compared to control group. There was no difference in 

staff assistance during activities (p = 0.055). 

White, 

2014  

Staff felt that the activity area promoted patient activity, participation, and moral. Some nurses felt obliged to facilitate patients’ 

use of activity area, other nurses were unsure how to facilitate use or did not consider this their responsibility. Some nurses felt 

too busy to facilitate, others experienced reduced workload because activity area kept patient occupied. Suggested having 

dedicated staff to facilitate use of activity area. 

White, 

2015  

Patients felt that the activity area helped to increase their physical and social activity and reduce boredom. Activity area may 

have been used more by internally motivated patients. Access to activity area was difficult for those with mobility restrictions, 

and patients hesitant to ask for help. 

Bedroom 

design 

Arbel, 2019  The AHR was rated more positively on all aspects compared to the standard room, and participants in the AHR reported more 

positive feelings and fewer negative feelings. More participants in the AHR reported a satisfactory overall experience compared 

to participants in standard rooms (100% [n = 10] vs 46.7% [n = 7], p = 0.016) and more reported a satisfactory experience of 

waking-up from sleep (90% [n = 9] vs 53.3% [n = 8], p = 0.046). Most felt that the orientation screen helped them to feel oriented 

(80% [n = 8]) and that the nature screen positively impacted their mood (70% [n = 7]). 

Daemen, 

2014a  

All participants rated the AHR positively for impact on clinical outcomes and workflow (score of 5 or over on a 7-point Likert 

scale). Participants felt that the AHR would promote patient/staff relationship, be patient-centered, help patients wake-up 

naturally, give more structure to the day, give stimulation at the right times and so be beneficial for both healing and workflow. 

Participants noted that patients would also be impacted by stimuli outside the AHR (e.g. sounds in hallway). 

Perovic, 

2017  

There was no significant difference in depression or anxiety (HADS) between participants in the bedrooms pre-refurbishment 

(many beds per room, poor light, poor aesthetics, old; mean HADS score = 9.14) and those in the bedroom post-refurbishment 

(fewer beds per room, more colour and light, new; mean HADS score = 7.18). 

Therapy 

spaces  

Skubik-

Peplaski, 

2015  

Participants felt that they choose to treat in whichever space they are used to going to (habit), that the environment influenced 

their intervention choices ("see it use it"), and that they felt safer and so more confident treating in a gym environment versus 

an environment that was more isolated and was not purpose built for therapy. 

Whole of 

built 

environment 

Anaker, 

2017 

Participants were more inactive and alone post-move and spent more time in their bedrooms compared to pre-move (inactive 

for 25.3% of day pre-move, 54.1% post-move; alone 49.6% vs. 82.8%; in bedroom 54.8% vs. 83.1%). Authors suggest that the 

following factors contributed to the decreased activity and increased time alone and time in bedroom: increase in single-bed 

rooms post-move, more therapy in the bedroom, doors to bedrooms were always kept shut, lounge difficult to locate, and built 

environment hard to navigate. 

Anaker 

2018 

Participants in the ward with a combination of single- and multi-bedrooms were more active than participants in the wards with 

mostly single-bed rooms (31.6% of the day inactive vs 54.1% and 54.4%), but multi-bed rooms appeared to have less privacy and 

more noise. In all wards, participants spent very little time in the lounge and therapy areas (between 0.2% and 8.6% of the day), 
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possibly because these rooms were difficult to locate or because they were not attractive spaces. Overall, three main aspects of 

the built environment appeared to have an impact on patients’ activities and care: (1) Ease of navigation; (2) Responsiveness, 

flexibility and variety; and (3) Privacy and respect for personal integrity. 

Anaker, 

2019 

Interviews with participants revealed two themes: 1) there is incongruence between community and privacy in the environment 

(single rooms promote privacy and control but also loneliness, and there is a lack of communal areas); 2) Connectedness with the 

outside world provides distraction and a sense of normality (nature and outdoors facilitate well-being and view of outdoor 

activities evoke memories and bring positive distraction). 

Anaker, 

2020 

Staff rarely worked in teams of two or more while with patients, but when they do it is usually in the bedroom, indicating a need 

for large bedrooms with access to privacy. None of the included stroke units had a co-location for all the members of the multi-

professional team. Three main categories were common across the stroke units: the units all contained a central hub; places 

were divided by profession and did not facilitate teamwork; the power imbalance between different staff groups and between 

staff and patients appears to be accentuated by the environment (e.g., meeting rooms being too small to accommodate all staff). 

Daemen, 

2014b 

Authors state that patients’ experiences and recovery could be improved if the following environmental needs are met: dosing 

stimulus load, having social support, having access to both single and multiple patient rooms, balancing a clinical and personal 

environment, providing structure to the day, undisturbed sleep, access to information. 

Kevdzija, 

2018 

Staff and patients identified the following issues in the built environment that are barriers to patients’ independent mobility: 

wayfinding problems, insufficient dimensions of spaces (corridors), physical obstacles, uneven floor surfaces and large distances 

between patient rooms and therapy rooms. Patients in the earlier stages of rehabilitation, especially those using a wheelchair, 

appeared to experience more barriers related to the built environment. 

Lampinen, 

2003 

Participants described 3 main aspects of the built environment that impact their performance of everyday tasks:  1) Everything 

seems unfamiliar, familiar characteristics become unrecognizable, perceptions and sensations changed; 2) Interacting with the 

physical world can be difficult, objects can be obstacles and seem to have a mind of their own; and 3) Experiences of adaptation 

to the new problematic world, striving for mastery over things in the environment which used to be easy. 

Lipson-

Smith, 2019 

Participants identified 4 fundamentally important things that the built environment must achieve for stroke rehabilitation: 1) 

maximise efficiency (by minimising time, cost and maximising responsiveness of the space), 2) maximise clinical outcomes (by 

maximising patient activity, sleep and rest), 3) maximise emotional well-being for all users, and 4) maximise safety for all users. 

Participants also identified 14 means by which these 4 things could be achieved: Maximise adaptability, versatility, adequate 

technology, multipurpose circulation spaces, outdoor and green space, personal control over space, integration with community, 

aesthetics, indoor environmental quality, legibility, accessibility, and sight lines, adhere to safety guidelines and minimize manual 

handling. 

O’Halloran, 

2011 

The medical chart (visible in the patient bedroom) was observed to facilitate communication between patients and healthcare 

providers. All the other observed physical environmental factors appeared to create barriers to communication, including 

background noise, lack of physical aids, small print on food menus, and lack of written information to aid recall. 
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O’Halloran, 

2012 

The physical environment predominantly acted as a barrier to communication between patients and health care providers via 

e.g., high levels of background noise, visual distractions. Assistive communication devices were absent or frequently inaccessible. 

The lack of single-bed rooms made it more difficult to have conversations with patients. 

Shannon, 

2019 

Higher proportion of single-bed rooms post-move. Overall, there was no difference in time spent in social activity between the 

two wards, but there was more in-bed social activity in the pre-move ward than in the post-move ward (33% of time vs 8%, p = 

0.03). Participants were more physically active in their bedrooms post-move compared to pre-move (47% of time vs 2%, p = 

0.001). 

Turner, 

2012 

Participants identified that the rehabilitation environment contributed to their feelings of disempowerment, lack of control, and 

feeling of being in a time capsule, all of which they felt contributed to their post-stroke depression. 

Abbreviations: AHR = Adaptable Healing Room; DASS = Depression Anxiety, Stress Scales; CI = Confidence Interval; FIM = Functional Independence Measure; 

EQ-5D = Euro-Quality of Life-5D questionnaire. 
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