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Abstract
Background: While medical students are losing interest in lectures in favor of other educational materials,
many studies suggest the bene�t of active learning, combined with gami�ed educational tools. The
authors developed a psychiatric adaptation of the « Hat Game ». It was hypothesised that this game
would increase both knowledge and motivation in medical students toward psychiatric semiology. The
aim of the study was to assess the bene�t of a Psychiatric Hat Game session for learning psychiatric
symptoms in third-year medical students. Student performance was also evaluated at 3 months.

Methods: This gami�ed fast-track training consists of two teams and each team has to guess as many
psychiatric semiology terms as possible using different techniques (i.e. speech, mime). The study
involved a pre- and post-evaluation of knowledge (Multiple Choice Questions) and a satisfaction survey.
Baseline, post-immediate, and three-months scores were compared by using Friedman analysis for paired
samples. Comparisons of mean scores at two different times were performed by using Wilcoxon test for
paired samples.

Results: One hundred and sixty-six students were proposed to take part in the study. Among them 129
completed the whole program (response rate = 77.7%). Mean scores measured at the three points in time
were signi�cantly different (p < 0.001, N = 129). Knowledge mean scores were signi�cantly higher after
the game than before (+ 28.6%, p < 0.001). Improvement was maintained three months after the game (+
18.9%, p < 0.001). Satisfaction survey items highlighted that students enjoyed and would recommend
this type of gami�ed training.

Conclusions: The Psychiatric Hat Game improved knowledge of psychiatric semiology in medical
students. Results suggest that it is a promising and e�cient tool to playfully teach medical semiology,
with transferable features, utility and acceptability from one medical �eld to another. This study
contributes to the growing body of knowledge advocating for serious games and gami�ed training in
medical education.

Background
Repetition is also thought to increase learning when it occurs incidentally. Some studies showed that
intentionally massed repetition might be detrimental to memory whereas non-explicit repetition might be
bene�cial [4]. Gami�ed training appears to be a good way to incidentally generate repetition and to
provide medical knowledge, especially if several of the four well-known sensory types of inputs
(oral/hearing, reading/writing, visual and kinesthetic) are involved [5, 6].

In some medical specialties, such as Neurology, clinical symptoms and signs can easily be orally
described and mimed. This property enables the development of active learning methods through play
[7]. The hat game is a simple game that takes place over three rounds, in which players have to make
their team members guess as many words as possible. Words are usually written on pieces of paper and
drawn randomly from a hat. In a recent study, Garcin et al. proposed a neurological version of the
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traditional Hat Game as an interesting tool to learn neurological semiology [8]. They showed that the
Neurological Hat Game (NHG), which is performed in an intrinsically pleasant context, was a playful
method to overview and teach a wide range of neurological signs and symptoms. Moreover, the students
who participated signi�cantly increased their knowledge scores compared to students who did not take
part in the sessions.

Psychiatry is another medical specialty for which an accurate knowledge of semiology is essential in
order to establish a diagnosis and ensure adequate treatment. Psychiatric semiology is complex and
consists of both old and modern terminologies. Understanding subtle differences in symptomatology is a
useful skill to develop for clinical evaluation, differential diagnosis and treatment. Few studies explored
methods for learning psychiatric phenomenology, but gami�ed training and serious games appear to be
promising [9-13]. The Hat Game would be an innovative, playful and interesting way to overview
psychiatric main symptoms and signs.

For this purpose, we developed a psychiatric version of the Hat Game and assessed its impact in terms of
learning and memorization of psychiatric semiology in third-year medical students. To assess the bene�t
of a Psychiatric Hat Game session for learning psychiatric symptoms, we compared the results of the
students to a series of medical questions before, immediately after and 3 months after the game session.
Hence, based on the NHG, we demonstrated that the Hat Game is replicable to another medical specialty
and in another University.

Methods
Design

This observational prospective study was conducted between November 2018 and March 2019 in the
Faculty of Medicine Sorbonne Paris Nord. The study was approved by the internal review board of the
Faculty of Medicine Sorbonne Paris Nord,authorising this gami�ed teaching to be included in the medical
curriculum for third-year students. Moreover, this work was in accordance with the declaration of Helsinki
and al participants gave their oral informed consent to participate.

 

Students

The « Psychiatric Hat Game » (PHG) has been integrated into third-year[1] medical students’ curriculum
for Psychiatry (Faculty of Medicine Sorbonne Paris Nord), concomitantly to their �rst internship in a
Psychiatry department. PHG could therefore intervene as a complementary tool to clinical supervising. All
the 166 third-year students were included.

In collaboration with the O�cer for Healthcare Simulation (LJ), the person in charge of the second cycle
of the Medical Studies (SB) and the vice-dean in charge of Pedagogy (JRZ), an online interactive board
was generated to propose to all third-year medical students to participate in this teaching. Questionnaires
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were �lled out on tablets. This has been integrated into a revision period of the psychiatric semiology in
addition to their usual lecture courses.

Groups of 12-15 students were scheduled to form two teams of 6-7 students. Each group was supervised
by a psychiatrist (RD).

 

The Psychiatric Hat Game

We used a deck of 63 cards (see Additional File 1). A psychiatric symptom or sign was written on each
card. No de�nition was mentioned on the card. Explanations were given at any time in case of
misunderstanding or misinterpretation. This card game was designed by RD and all words were reviewed
and validated by one colleague (TB). The task of the game was to guess as many words as possible in a
short period (i.e. less than 90 seconds). The entire game session lasted between 90 and 120 minutes.

There were three rounds:

1. In the �rst round, a member of one of the two teams (the clue-giver) had to make his team-mates
guess the maximum number of words using any and as many descriptive terms as s/he wanted in
less than 90 seconds. Once this time was elapsed, a member of the opposing team started trying to
make his team guess the remaining cards of the deck for another 90 seconds. Teams alternated until
no cards were left or until the end of the dedicated time. The team that won the most cards won the
�rst round.

2. During the second round, the same deck of cards was used and students proceeded in the same way
but the clue-giver could give only one word to make his team-mates guess which word was on the
card. The team that won the most cards won the second round.

3. The third and �nal round was similar in principle, but students had to guess the words through a
mime. Twenty-two out of the 63 cards were considered too di�cult to guess by mime (for instance
delusion of �liation or devaluation ideas) and students were allowed to use a small scenario to
contextualise the symptom.

 

Assessment

As a �rst step, the bene�t of this teaching was assessed through 20 Multiple Choice Questions (MCQs)
about psychiatric semiology (questionnaires available in Additional File 2). This questionnaire was
designed by RD and TB to assess symptoms and diagnosis knowledge. Before the beginning of the
game, students had to answer the MCQs. Then, at the end of the day of the game, they were given the
same 20 MCQs again, but in a different order. Only fully correct MCQs were counted as valid (1 point per
MCQ), and students were given a limited time of 15 minutes to complete the MCQs. Possible knowledge
scores ranged from 0 to 20.
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A satisfaction survey (Additional File 3) was completed after the second MCQs session (right after the
game). This satisfaction survey is a homemade questionnaire comprising several questions about the
interest (positive or negative) of the PHG. It was already used in a recent study [8]. This survey included 8
questions and responses were given according to a 5 choices scale of Likert (1. Strongly agree, 2. Agree,
3. Neutral, 4. Disagree, 5. Strongly disagree). The whole session including the two MCQs’ sessions, the
game itself, the teaching period and the satisfaction questionnaire completion lasted about 150 minutes.

Finally, in order to assess the long-term bene�t of such teaching, MCQs were proposed to the same
students three months later, at the same time as an annual exam. Online interactive board allowed
students to answer MCQs and questionnaires on tablets, to avoid missing data and to limit errors when
analyzing data.

 

Statistical analysis

The data are expressed as mean ± standard deviation (SD) and percentage. We chose to use non
parametric tests as data did not follow a normal distribution because of a ceiling effect (20 is the
maximum score for the MCQs). The three dependent values of the three times measured were compared
with Friedman analaysis. Wilcoxon test for paired samples was used for comparisons between two
values. Analyses were performed on IBM SPSS Statistics 23 software (https://www.ibm.com/fr-
fr/analytics/spss-statistics-software).

 

[1] In France, the �rst two years of medical studies are dedicated to the learning of anatomy, physiology
and biology. The third year focuses on medical semiology. Students are taught to perform a clinical
exam, recognize different symptoms, and organize them into syndromes.

Results
Students

One hundred and sixty-six students were proposed to take part in the study (Figure 1). Among them, 83
were women (50%). Age ranged from 19 to 35 years old, with a mean at 21.7 ± 2.6. One hundred and �fty-
six students played the game. One hundred and thirty-two students underwent both the �rst and the
second test (MCQs). Three of them did not complete the follow-up at three months.

 

MCQs results

Mean scores measured at the three points in time were signi�cantly different (p < 0.001, N = 129). Post-
test mean MCQs scores signi�cantly increased compared to pre-test (11.5 ± 3.2 [3-20] vs 16.1 ± 2.4 [8-20],

https://www.ibm.com/fr-fr/analytics/spss-statistics-software
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N = 132, p < 0.001, Figure 2A). At three months, among those who participated in the game, the mean
score reached 14.3 ± 3.1 [3-20], which was higher than the �rst scores (11.6 ± 3.2, p < 0.001 [3-20], N =
139, Figure 2B). However, these scores were lower than the scores obtained just after the game (14.3 ±
3.1 vs 16.1 ± 2.3, N = 140, p < 0.001).

 

Satisfaction survey

The post-test phase included a satisfaction survey, completed by 144 students. All eight questions
obtained a median response of 1. All students found the game playful (129 strongly agreed, 14 agreed, 1
neutral). They also answered that it could help to better understand (121 strongly agreed, 22 agreed, 1
neutral) and remember (108 strongly agreed, 32 agreed, 4 neutral) psychiatric semiology, and that they
believed it could be helpful for review in preparation of their annual exam (83 strongly agreed, 50 agreed,
11 neutral). Only two students did not �nd the modalities appropriate (2 disagreed). Finally, a majority of
students answered that the game increased their motivation to learn psychiatric semiology (95 strongly
agreed, 29 agreed, 19 neutral and 1 disagreed). These results indicate that the PHG is perceived as an
acceptable and useful educational tool for students.

Discussion
The present study demonstrated the transferability and replicability of the Hat Game to another medical
discipline (Neurology but also Psychiatry) and to another institution (Sorbonne University but also
Sorbonne Paris Nord) [8]. As expected, the successful application of the Hat Game to psychiatric
semiology con�rms that the Hat Game is an effective setting for gami�ed training and that it is easy to
create and implement in a teaching or working day. There is no constraint except a su�cient number of
student-players.

Here, we applied the Hat Game to teach the psychiatric semiology at the Faculty of Medicine of Sorbonne
Paris Nord. The PHG is associated with increased knowledge just after and 3-months after completion.
As for the neurological semiology, a satisfaction survey demonstrated that medical students found that
the Hat Game is an appreciated tool for teaching semiology such as psychiatric semiology. Compared to
the Neurological Hat Game (NHG) [8], almost all of the third-year medical students participated in this
teaching game. The high participation rate (77.7% completed the whole program) in third year student
cohort does not allow for a comparison group.  Furthermore, high scores at pre-test may also relate to the
university teaching. A future study could involve several university cohorts with control groups and
assess both academic performance in psychiatry examinations and PHG scores. Further studies could
also assess whether three or four sessions of a 2 hour gami�ed training could be a cost-e�cient fast-
track training, and be integrated into university curricula and medical staff routine. Team work is also
documented as a way to facilitate competitiveness and increase the student’s motivation and
satisfaction [10, 14] .
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As shown for the NHG, gami�ed teaching is a facilitative method for learning that probably involves
mesocorticolimbic circuits [15, 16]. Teaching and learning in a pleasant and non stressful environment
appears to improve memorization [8, 17-20]. In addition to short-term memory bene�ts, the MCQs results
at 3 months suggest that this playful method could facilitate long-term retention. This long-term bene�t is
however lower than the post-immediate one. A decrease in scores after several weeks in comparison with
the post-immediate is recurrently described in the literature [21, 22], indicating the potential need for
booster sessions. Similar enthusiastic teaching was already applied by Roze et al., demonstrating its
e�ciency in facilitating long term memory [23].

These results are consistent with the literature data suggesting that serious games are useful when
associated with standard lecturing [24]. Other playful methods have been proven e�cient to increase
students’ knowledge in psychosis or dementia [9, 12]. Techniques, such as simulation, could enable
students to be more con�dent in diagnosing and managing psychiatric disorders [25, 26]. Developing
such educational materials seems all the more important as learning psychiatry plays an important role
in destigmatising this discipline with future health professionals. Moreover, it would encourage "person-
centered" approaches to medical practice [27-29].

Despite positive results, our open-labeled study presented methodological limitations. Further research
could focus on a randomised controlled trial or a study-design where the control group would attend a
classic lecture (or read a textbook) for the same amount of time that the experimental group would
participate in a PHG session. An interesting point would also be to apply again at 3 months the
satisfaction survey to verify if the students found this educational approach useful. Booster sessions
could also help enhance the bene�t of the game. It would be interesting to perform a multicenter study to
con�rm the external validity of our �ndings but differences in the organization of the medical studies
between faculties could be a problem. Finally, further studies are needed to con�rm the effects on short-
term and long-term memory retention. Another way to validate this training could be to show that this
increase in knowledge translates in other assessments, such as Objective Structured Clinical Exams
(OSCE).

A further challenge with the PHG relies on stereotypes and the development of mental health stigma in
young medical students [30-32]. Service users, researchers and health professionals have highlighted the
deleterious impact of stigma and caricatured portrayal might contribute to erroneous and stigmatizing
representations [33, 34]. To address these concerns, two strategies have been considered: including
mental health stigma questionnaires in the pre/post evaluation design [35, 36] and adapting and piloting
e�cient interventions retrieved from the stigma-reducing literature. The PHG could be i) co-facilitated with
a person living with a mental health di�culty or complemented with a testimony as direct (in-person) and
indirect contact (video) have been documented and proven to be e�cient in medical students [37, 38]; ii)
include perspective-taking exercises and/or debriefs and anti-stigma training in the medical curriculum
[39, 40]; iii) include re�exive exercises to encourage medical students to identify self-stigma and seek help
when appropriate, as medical students are vulnerable to mental health di�culties and related stigma [41,
42]. Since mental health stigma in medical professions is under-researched in France, both medical
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students and service users would bene�t from further research about integrative training addressing
stigma, participants’ concerns and ensuring knowledge acquisition.

In conclusion, the Psychiatric Hat Game seems to be a very interesting and enjoyable educational tool,
which improved medical students’ performance/knowledge of psychiatric signs and symptoms in both
the short- and long-term. The Psychiatric Hat Game may present an interesting and promising application
for learners in other medical disciplines and international settings.

List Of Abbreviations
NHG – Neurological Hat Game

PHG – Psychiatric Hat Game

MCQ – Multiple Choice Question

OSCE – Objective Structured Clinical Exam

Declarations
Ethics approval and consent to participate

The study was approved by the internal review board of the Faculty of Medicine Sorbonne Paris
Nord,authorising this gami�ed teaching to be included in the medical curriculum for third-year students.
Moreover, this work was in accordance with the declaration of Helsinki and al participants gave their oral
informed consent to participate.

 

Consent for publication

Not applicable

 

Availability of data and materials

The datasets used and analysed during the current study are available from the corresponding author on
reasonable request.

 

Competing interests

The authors declare that they have no competing interests



Page 9/15

 

Funding

None

 

Authors' contributions

BD designed and supervised the study. The card game and MCQs were designed by RD and reviewed by
TB. Game sessions were supervised by RD. LJ, SB and JRZ generated the online interactive board and
included the gami�ed training in the students’ curriculum. Data were analyzed by AC and BD. AC, BD and
MC reviewed the literature and wrote the paper. All authors were involved in reviewing and approval of the
�nal version.

 

Acknowledgements

The authors wish to thank the medical students at the Faculty of Medicine Sorbonne Paris Nord for
participating in the research and Dosh Boolauky (technician in the medical simulation center). They also
thank Sebastien Valverde for reviewing the manuscript.

References
1. Campos F, Sola M, Santisteban-Espejo A, et al. Conceptions of learning factors in postgraduate

health sciences master students: a comparative study with non-health science students and between
genders. BMC Med Educ. 2018;18. doi:10.1186/s12909-018-1227-x

2. Mehta NB, Hull AL, Young JB, Stoller JK. Just imagine: new paradigms for medical education. Acad
Med J Assoc Am Med Coll. 2013;88(10):1418-1423. doi:10.1097/ACM.0b013e3182a36a07

3. Freeman S, Eddy SL, McDonough M, et al. Active learning increases student performance in science,
engineering, and mathematics. Proc Natl Acad Sci U S A. 2014;111(23):8410-8415.
doi:10.1073/pnas.1319030111

4. English MCW, Visser TAW. Exploring the repetition paradox: the effects of learning context and
massed repetition on memory. Psychon Bull Rev. 2014;21(4):1026-1032. doi:10.3758/s13423-013-
0566-1

5. Urval RP, Kamath A, Ullal S, Shenoy AK, Shenoy N, Udupa LA. Assessment of learning styles of
undergraduate medical students using the VARK questionnaire and the in�uence of sex and
academic performance. Adv Physiol Educ. 2014;38(3):216-220. doi:10.1152/advan.00024.2014

�. Samarakoon L, Fernando T, Rodrigo C. Learning styles and approaches to learning among medical
undergraduates and postgraduates. BMC Med Educ. 2013;13:42. doi:10.1186/1472-6920-13-42



Page 10/15

7. Roze E, Flamand-Roze C, Méneret A, et al. ‘The Move’, an innovative simulation-based medical
education program using roleplay to teach neurological semiology: Students’ and teachers’
perceptions. Rev Neurol (Paris). 2016;172(4):289-294. doi:10.1016/j.neurol.2016.02.007

�. Garcin B, Mariani LL, Méneret A, et al. The “Neurological Hat Game”: A fun way to learn the
neurological semiology. Rev Neurol (Paris). May 2019. doi:10.1016/j.neurol.2019.01.395

9. Bhoopathi PS, Sheoran R. Educational games for mental health professionals. Cochrane Database
Syst Rev. 2006;(2). doi:10.1002/14651858.CD001471.pub2

10. McMullen I, Cartledge J, Levine R, Iversen A. Team-based learning for psychiatry residents: a mixed
methods study. BMC Med Educ. 2013;13:124. doi:10.1186/1472-6920-13-124

11. McParland M, Noble LM, Livingston G. The effectiveness of problem-based learning compared to
traditional teaching in undergraduate psychiatry. Med Educ. 2004;38(8):859-867. doi:10.1111/j.1365-
2929.2004.01818.x

12. Matsumura Y, Shinno H, Mori T, Nakamura Y. Simulating Clinical Psychiatry for Medical Students: a
Comprehensive Clinic Simulator with Virtual Patients and an Electronic Medical Record System.
Acad Psychiatry. 2018;42(5):613-621. doi:10.1007/s40596-017-0860-8

13. Chandran S, Prakrithi S, Kishor M. Gamifying education and mental health. Arch Med Health Sci.
2018;6(2):284. doi:10.4103/amhs.amhs_92_18

14. Reimschisel, T., Herring, A. L., Huang, J., & Minor, T. J. (2017). A systematic review of the published
literature on team-based learning in health professions education. Medical Teacher, 39(12), 1227–
1237. doi:10.1080/0142159x.2017.1340636

15. Adcock RA, Thangavel A, Whit�eld-Gabrieli S, Knutson B, Gabrieli JDE. Reward-Motivated Learning:
Mesolimbic Activation Precedes Memory Formation. Neuron. 2006;50(3):507-517.
doi:10.1016/j.neuron.2006.03.036

1�. Wittmann BC, Schott BH, Guderian S, Frey JU, Heinze H-J, Düzel E. Reward-Related fMRI Activation of
Dopaminergic Midbrain Is Associated with Enhanced Hippocampus- Dependent Long-Term Memory
Formation. Neuron. 2005;45(3):459-467. doi:10.1016/j.neuron.2005.01.010

17. Arnsten AFT. Stress weakens prefrontal networks: molecular insults to higher cognition. Nat
Neurosci. 2015;18(10):1376-1385. doi:10.1038/nn.4087

1�. Bäuml K-H, Kuhbandner C. Positive moods can eliminate intentional forgetting. Psychon Bull Rev.
2009;16(1):93-98. doi:10.3758/PBR.16.1.93

19. Augustyniak RA, Ables AZ, Guilford P, Lujan HL, Cortright RN, DiCarlo SE. Intrinsic motivation: an
overlooked component for student success. Adv Physiol Educ. 2016;40(4):465-466.
doi:10.1152/advan.00072.2016

20. Cortright RN, Lujan HL, Blumberg AJ, Cox JH, DiCarlo SE. Higher levels of intrinsic motivation are
related to higher levels of class performance for male but not female students. Adv Physiol Educ.
2013;37(3):227-232. doi:10.1152/advan.00018.2013

21. Tubelo RA, Portella FF, Gelain MA, et al. Serious game is an effective learning method for primary
health care education of medical students: A randomized controlled trial. Int J Med Inform.



Page 11/15

2019;130:103944. doi:10.1016/j.ijmedinf.2019.08.004

22. Dankbaar ME, Roozeboom MB, Oprins EA, et al. Preparing Residents Effectively in Emergency Skills
Training With a Serious Game. Simul Healthc. 2017;12(1):9-16. doi:10.1097/SIH.0000000000000194

23. Roze E, Worbe Y, Louapre C, et al. Miming neurological syndromes improves medical student’s long-
term retention and delayed recall of neurology. J Neurol Sci. 2018;391:143-148.
doi:10.1016/j.jns.2018.06.003

24. Gorbanev I, Agudelo-Londoño S, González RA, et al. A systematic review of serious games in medical
education: quality of evidence and pedagogical strategy. Med Educ Online. 2018;23(1).
doi:10.1080/10872981.2018.1438718

25. Piette A, Muchirahondo F, Mangezi W, et al. ‘Simulation-based learning in psychiatry for
undergraduates at the University of Zimbabwe medical school.’ BMC Med Educ. 2015;15.
doi:10.1186/s12909-015-0291-8

2�. Hawa R, Klapheke M, Liu H, Briscoe G, Foster A. An Innovative Technology Blueprint for Medical
Education: Association of Directors of Medical Student Education in Psychiatry's Clinical Simulation
Initiative Years 1-6. Acad Psychiatry. 2017;41(3):408-410. doi:10.1007/s40596-016-0660-6

27. Simon N, Verdoux H. Impact de la formation théorique et clinique sur les attitudes de stigmatisation
des étudiants en médecine envers la psychiatrie et la pathologie psychiatrique. L’Encéphale.
2018;44(4):329-336. doi:10.1016/j.encep.2017.05.003

2�. Jabbar F, Casey P, Kelly BD. Undergraduate psychiatry students’ attitudes towards teaching methods
at an Irish university. Ir J Med Sci 1971 -. 2016;185(4):981-984. doi:10.1007/s11845-014-1211-3

29. Walters K, Raven P, Rosenthal J, Russell J, Humphrey C, Buszewicz M. Teaching undergraduate
psychiatry in primary care: the impact on student learning and attitudes. Med Educ. 2007;41(1):100-
108. doi:10.1111/j.1365-2929.2006.02653.x

30. Le Pelley ME, Reimers SJ, Calvini G, Spears R, Beesley T, Murphy RA. Stereotype formation: biased by
association. J Exp Psychol Gen. 2010;139(1):138-161. doi:10.1037/a0018210

31. Samari E, Seow E, Chua BY, et al. Attitudes towards psychiatry amongst medical and nursing
students in Singapore. BMC Med Educ. 2019;19(1):91. doi:10.1186/s12909-019-1518-x

32. Korszun A, Dinos S, Ahmed K, Bhui K. Medical student attitudes about mental illness: does medical-
school education reduce stigma? Acad Psychiatry J Am Assoc Dir Psychiatr Resid Train Assoc Acad
Psychiatry. 2012;36(3):197-204. doi:10.1176/appi.ap.10110159

33. Clement S, Schauman O, Graham T, et al. What is the impact of mental health-related stigma on help-
seeking? A systematic review of quantitative and qualitative studies. Psychol Med. 2015;45(1):11-27.
doi:10.1017/S0033291714000129

34. Sharac J, McCrone P, Clement S, Thornicroft G. The economic impact of mental health stigma and
discrimination: a systematic review. Epidemiol Psichiatr Soc. 2010;19(3):223-232.
doi:10.1017/s1121189x00001159

35. King M, Dinos S, Shaw J, et al. The Stigma Scale: development of a standardised measure of the
stigma of mental illness. Br J Psychiatry J Ment Sci. 2007;190:248-254.



Page 12/15

doi:10.1192/bjp.bp.106.024638

3�. Kopera M, Suszek H, Bonar E, et al. Evaluating Explicit and Implicit Stigma of Mental Illness in
Mental Health Professionals and Medical Students. Community Ment Health J. 2015;51(5):628-634.
doi:10.1007/s10597-014-9796-6

37. Galletly C, Burton C. Improving medical student attitudes towards people with schizophrenia. Aust N
Z J Psychiatry. 2011;45(6):473-476. doi:10.3109/00048674.2011.541419

3�. Stathi S, Tsantila K, Crisp RJ. Imagining intergroup contact can combat mental health stigma by
reducing anxiety, avoidance and negative stereotyping. J Soc Psychol. 2012;152(6):746-757.
doi:10.1080/00224545.2012.697080

39. Deb T, Lempp H, Bakolis I, et al. Responding to experienced and anticipated discrimination (READ):
anti -stigma training for medical students towards patients with mental illness - study protocol for an
international multisite non-randomised controlled study. BMC Med Educ. 2019;19(1):41.
doi:10.1186/s12909-019-1472-7

40. Friedrich B, Evans-Lacko S, London J, Rhydderch D, Henderson C, Thornicroft G. Anti-stigma training
for medical students: the Education Not Discrimination project. Br J Psychiatry Suppl. 2013;55:s89-
94. doi:10.1192/bjp.bp.112.114017

41. Dyrbye LN, Eacker A, Durning SJ, et al. The Impact of Stigma and Personal Experiences on the Help-
Seeking Behaviors of Medical Students With Burnout. Acad Med J Assoc Am Med Coll.
2015;90(7):961-969. doi:10.1097/ACM.0000000000000655

42. Rotenstein LS, Ramos MA, Torre M, et al. Prevalence of Depression, Depressive Symptoms, and
Suicidal Ideation Among Medical Students: A Systematic Review and Meta-Analysis. JAMA.
2016;316(21):2214-2236. doi:10.1001/jama.2016.17324

Figures



Page 13/15

Figure 1

Flowchart. One hundred and sixty-six students participated in the study. One hundred and twenty-nine of
them completed all the sessions. MCQs : Multiple Choice Questions.
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Figure 2

Distribution of students’ knowledge score. A. Distribution of students’ knowledge score before (light grey)
and just after (black) the Psychiatric Hat Game (PHG). B. Distribution of students’ knowledge score
before (light grey) and three months after (dark grey) the Psychiatric Hat Game (PHG). X axis: scores
obtained in MCQs; Y axis: absolute number of students within each subset.
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