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Introduction
Training in patient safety is imperative for front-line 
healthcare staff. Simulation is recommended1 but is 
faculty-intensive, reaches a limited number of candi-
dates per session and delivery remains fragmented.

'Serious games,' defined as 'a mental contest 
played with a computer in accordance with specific 
rules, that uses entertainment to further training, 
education, health, public policy, and strategic 
communication objectives’,2 may have a niche role 
as a training resource. Despite high development 
costs they are potentially cost-effective in the longer 
term; no faculty requirement and potential to reach 
many learners at minimal additional cost. The 
immediacy of feedback promotes achievement of 
learning outcomes and mitigates against knowledge 
decay.3 The literature reports few serious games 
for safety training of healthcare professionals. We 
performed a feasibility pilot of the serious game ‘Air 
Medic Sky-1’ (AMS-1) in a cohort of UK medical 
students. AMS-1 has previously been reviewed 
in comparison with an e-learning patient safety 
module,4 where it was found to be comparable 
with regard to knowledge acquisition and more 
engaging. We aim to determine the acceptability of 
training with such a game.

Methods
AMS-1 (Patient Safety Centre, University Medical 
centre, Utrecht, Netherlands), is a PC-based 
interactive serious game incorporating a biofeed-
back (BF)  device (Wild Divine, San Diego, Cali-
fornia, USA) that attaches to users' fingers to detect 
heart rate variability and skin conductance. The 
game comprises three domains (see online supple-
mentary video):
1.	 BF exercises in a virtual ‘bio-dome’. Players 

influence events through control of their auto-
nomic responses. This targets stress reduction, 
aiming to improve performance during crisis 
moments. Participants are required to accumu-
late points here before being permitted onto 
AMS-1.

2.	 Management of patients through interactive 
scenarios in a virtual hospital AMS-1. Partici-
pants ‘graduate’ by correctly managing increas-
ingly complex cases.

3.	 Scenarios are interspersed by short videos de-
livered by patient safety experts; topics include 
stress management, teamwork, communication 
and so on.

Volunteers were recruited through email invi-
tation to all final year medical students at Plym-
outh University Peninsula Schools of Medicine 

and Dentistry, UK. Participants were asked to play 
the game for at least 10 min per day for 15 days, 
continued until they completed the final stage of 
AMS-1. For every session individuals' duration of 
play and time spent in each domain was recorded 
on USB sticks.

After conclusion of the study window, partic-
ipants completed a debriefing questionnaire and 
were invited to voluntary focus group sessions.

Results
Twenty-five students were recruited, 22 completed 
the questionnaire and 13 attended a focus group. 
Seventeen returned the USB sticks.

Median game play session duration was 36 min 
(12–67 min). Table 1 shows durations of play within 
each domain.

Patient safety videos
Of the three domains, this area was frequently 
ranked lowest. Of the 797 videos commenced 52 
%   were terminated early. Comments were blandly 
positive but uninspiring: ‘liked these’; ‘good’.

BF exercises
In the questionnaire, the adjective ‘frustrating’ was 
most frequently chosen (68%) to best describe the 
biodome experience. In focus groups, this domain 
received the greatest amount of adverse comment, 
being described as ‘frustrating’, ‘boring’, ‘pointless’, 
‘unrealistic’ or ‘unhelpful’. Of the 858 sessions, 
38% were played to completion. Fifty-five per cent 
scored the exercises as being ‘not at all helpful’ in 
assisting them in the AMS-1 domain. Despite this 
negative feedback 77% of questionnaire respon-
dents were ‘somewhat’ or ‘extremely’ confident 
in their control of physiological stress response 
because of the BF exercises.

Managing patients on AMS-1
This domain consistently ranked highest. All save 
two participants spent far more time managing 
patients on AMS-1 than in other domains. Sixteen 
(77%) participants enjoyed managing patients on 
AMS-1 either ‘somewhat’ or ‘a lot’. Nine (43%) 
described this section as ‘fun’, five (24%) ‘frus-
trating’, four (19%) ‘challenging’, two (10%) 
‘boring’ and one (5%) ‘stressful’. However, partic-
ipants frequently criticised the game for a lack of 
realism and an unsystematic approach to clinical 
assessment, that is, not using the ABCDE approach 
to patient assessment.
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Table 1  Number of sessions and duration of play in each domain

Number of 
sessions

Total time played 
(min) Time spent playing AMS-1 (min)

Time watching videos
(min)

Time spent with biofeedback 
(min)

Mean (SD) 9 (4) 311 (170) 179 (103) 47 (40) 85 (50)

Median (Range) 9 (1–15) 328 (12–727) 182 (6–379) 40 (0–174) 73 (6–174)

For one participant, apparent duration of game play was a single episode of 27 hours. This is assumed to have been an error, possibly due to the game being left open and unattended. This 
participant's data are excluded from summary statistics.
AMS-1, Air Medic Sky-1.

The game in general
The consensus view was that the AMS-1 domain didn’t link 
back to the videos and BF sections: 'It seemed like two separate 
games'.

Seven participants commented that the concept of using games 
as a means of teaching patient safety ‘had potential’, although 
none considered this game to be of an acceptable standard.

Encouragingly participants commented on an increased 
awareness of stress levels following participation in the study: 'I 
take a minute to calm down. I am more mindful of the process'.

Discussion
In a small cohort we have shown that senior UK medical students 
are prepared to engage in an evaluation process of learning via 
serious gaming. Participants played more than the minimum 
time requested but spent considerably less time training with 
BF or watching educational videos than they did managing 
simulated scenarios. Their completion rate for BF exercises and 
videos appears to be poor, and their feedback on these domains 
was lukewarm. Research has shown the length of an educa-
tional video to be the most significant factor in whether students 
engage with it, with engagement time being 6 min at best.5 In 
the context of an interactive game such as AMS-1 this may be 
much shorter, with students keen to continue with the interac-
tive scenarios. It is possible that the low video completion rate is 
partially an error in data collection, as videos started but closed 
early as previously watched are included in these statistics. The 
BF equipment was unreliable, which likely compounded the 
frustrations with this domain.

As with the paper by Dankbaar,4 this pilot study uses medical 
students to evaluate a game originally designed for junior 
doctors. Junior doctors will have greater first-hand experience of 
working under pressure, coping with fatigue, stress and clinical 
decision-making. They may therefore have greater appreciation 

of the video content and the importance of the lessons and skills 
which the game is attempting to convey. The fidelity and clinical 
realism of the game require substantial improvement, which may 
in turn improve satisfaction.

Our data suggest that AMS-1 in the current format has poor 
feasibility as a virtual platform for medical training, but with 
improved functionality and better alignment with the intended 
audience, the concept is promising.
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