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Fig 2. Design recommendations when creating a rehabilitative 

escape room for post-stroke individuals.

• Stroke is a common global health problem that primarily 

effects those above the age of 65 [1] and, although 

therapies are available, coverage varies based on 

geographical, ethnic, and socioeconomic groups [2].

• Group-based therapies have been shown to expand 

coverage through increased patient to therapist ratios 

and reduced costs while showing similar [3] to greater 

[4] effectiveness than individual therapy.

• Game-based therapies, specifically exergaming, gaming 

requiring physical activity, have shown positive motor, 

cognitive, and social health benefits [5].

• Escape rooms, live action, narrative driven, team-based, 

time constrained puzzle games, have seen use in 

educational settings [6] but no literature has explored its 

rehabilitative potential.

• Objective: To determine any age related differences 

in escape room experiences that suggest changes 

required for stroke survivors and formulate a set of 

design recommendations for this purpose.

• A survey was created through RedCap assessing 

escape room participants on time pressure, team 

oriented work, cognitive and motor challenge, and 

motivation aspects.

• Responses were collected in-person @ the Franklin 

Institute and through email.

• Questions consisted of 

Likert-Like Scale, Self 

Assessment Manikins 

and Binary questions

• Respondents aged 18-

45 → Younger Group 

(YG)

• >45 → Older Group 

(OG)

Fig 1: Recruitment flyer containing link 

and QR code to online survey. All 

participants were ≥18 years of age.
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• Lack of many significant differences suggest that there 

are not many age related differences possibly due to 

younger age of older adult group (Mean±SD: 53.5 ± 5.9)

• From our results a set of design recommendations (Fig 

2, Above) were created to help escape rooms be more 

inclusive: 

Recommendation 1: Implement Adaptive Systems

• Escape rooms incur much more mental rather than

physical demand

• Utilize performance-based difficulty adjustment systems

that adjust both virtual and physical aspects of robotic-

assisted rehabilitation

Recommendation 2: Encourage Collaboration and 

Division of Tasks

Recommendation 3: Screen Participants into Groups

Recommendation 4: Maximize Motivational Aspects

• Escape rooms do not moderate dosage of tasks and 

respondents cited disorganization and 

miscommunication as a source of frustration.

• Separate tasks based on narrative roles while 

encouraging collaboration rather then competition to 

progress

• Participants cited “Too many players” as a main source 

of frustration

• Reduce group size to 3-4 individuals with similar abilities

• Motivation plays a key role in participation and progress 

in rehabilitation

• Adopt systems (e.g. linearity, clue giving, immersive 

narratives) to min frustration and max motivation

• Few age related differences in escape room experiences 

indicate that escape room accommodations should be 

based on the cognitive and motor challenges typically 

faced by stroke patients. 

• In the future, these design recommendations may be 

tested through robotic/mechatronic based puzzles 

before incorporated into a full fledged escape room.

• This work was supported by the Penn Undergraduate 

Research Mentoring Program (PURM)

1. "Centers for Disease Control and Prevention," 31 Janurary 2020. [Online]. Available: https://www.cdc.gov/stroke/facts.htm. [Accessed 26 June 2020].

2. A. Kumar, D. Adhikari, A. Karmarkar, J. Freburger, P. Gozalo, V. Mor and L. Resnik, "Variation in Hopsital-Based Rehabilitation Services Amoung Patients With Ischemic 

Stroke in the United States," Physical Therapy, vol. 99, no. 5, pp. 494-506, 2019. 

3. S. Hesse, A. Heß, C. W. C, N. Kabbert and R. Buschfort, "Effect on arm function and cost of robot-assisted group therapy in subacute patients with stroke and a moderately to 

severely affected arm: a randomized controlled trial," Clinical Rehabilitation, vol. 28, no. 7, pp. 637-647, 2014.

4. I. G. L. van de Port, L. E. G. Wevers, E. Lindeman and G. Kwakkel, "Effects of circuit training as alternative to usual physiotherapy after stroke: randomised controlled trial," 

British Medical Journal, vol. 344, 2012.

5. F. L. Vázquez, P. Otero, J. A. Garciá-Casal, V. Blanco, Á. J. Torres and M. Arrojo, "Efficacy of video game-based interventions for active aging. A systematic literature review 

and meta-analysis," PloS one, vol. 13, no. 12, 2018.

6. P. Fotaris and T. Mastoras, "Escape Rooms for Learning: A Systematic Review," 2019.


