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Abstract

Background: The COVID-19 pandemic and the protracted lockdowns have heavily impacted university students’ mental health.
Digital Escape Games represent a good means to reach students and propose them solutions for their psychological well-being.

Objective: This study aimed to evaluate a cocreated digital Escape Game on students’ mental health in the aftermath of the
COVID-19 pandemic, called EscapeCovid Game. The evaluation of the effectiveness of this stand-alone intervention concerns
mental health outcomes (mental health literacy, appraisal and change of beliefs about mental health, management of emotions,
and development of coping strategies) and the appreciation and relevance of the game.

Methods: A randomized controlled trial with pre- and posttest data collection (online questionnaires with validated scales) is
conducted among 500 students in Bordeaux, France, to evaluate the EscapeCovid Game cocreated with students, researchers,
health professionals, and web developers. A subsample of students is randomly selected for responding to a semistructured
interview following a mixed methods design. Recruitment is done through mail invitations from student associations and
presentations in university classes. Half of the sample of the trial plays the Escape Game, while the other half receives an email
with mental health–related information. Within the game, students discuss their personal experiences. The text is further used for
the qualitative analyses. The whole study is carried out online.

Results: The EscapeCovid Game has been developed, tested, and finalized by the end of March 2023. As of November 4, 2024,
a total of 191 students have answered the baseline questionnaire (90 intervention vs 101 control). A total of 23 students have
played the game and 53 are in the control arm. Among participants, by the end of September 20, 2023, twenty were interviewed
(10 intervention and 10 control) reaching sample saturation. According to preliminary results, the EscapeCovid Game has had a
positive impact on all defined outcomes, while the email has been effective in increasing knowledge on resources available and
on coping strategies and meditation techniques. We expect the trial to be completed by the end of June 2025.

Conclusions: The mixed methods findings of this study are due to demonstrate the effectiveness of the EscapeCovid Game in
improving students’ mental health outcomes. Preliminary results from the qualitative substudy are promising: in the aftermath
of the COVID-19 crisis, this intervention is intended to promote players’ mental health through gamification, knowledge transfer,
and a learning-by-doing approach.

Trial Registration: ClinicalTrials.gov NCT06720792; https://clinicaltrials.gov/study/NCT06720792

International Registered Report Identifier (IRRID): DERR1-10.2196/64068

(JMIR Res Protoc 2025;14:e64068) doi: 10.2196/64068
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Introduction

Background
Mental health problems among young people have skyrocketed
with the COVID-19 crisis [1]. Repeated lockdowns and curfews
between 2020 and 2021 were the causes of a general mental
distress well-documented in the literature [2]. These measures
had detrimental and long-lasting psychosocial consequences
like acute stress and trauma-related disorders, particularly in
specific at-risk populations such as students [3].

University students were in fact concerned as a vulnerable
population. Independently from the presence of a pandemic,
suicide is the second leading cause of death among them and,
by the age of 25 years, 75% of those who will have a mental
health disorder have had their first onset [4,5]. During the
COVID-19 crisis, students were exposed to supplementary
heavy stressors: isolation, classes exclusively online, and
uncertainty about their academic and professional future. Several
studies have shown how the COVID-19 pandemic and its
lockdowns had negatively affected students’ mental health
across the world [6,7]. Therefore, it is fundamental to implement
mental health promotion and prevention interventions aimed to
support students during this crisis. Evaluation of these
interventions is a pivotal process in public health research to
determine their effectiveness and improve their quality in
relation to the targeted population [8].

Among innovative interventions, Escape Games are “live-action
team-based games where players discover clues, and solve
puzzles [...] in order to accomplish a specific goal, usually
escaping from the room, in a limited amount of time” [9]. Escape
Games are the digital internet-based online version of Escape
rooms. Previous research has proved that Escape Games can
increase knowledge on health-related topics using the
learning-by-doing technique [10]. Furthermore, gamification
is based on a learning by making mistakes approach. Related
flow theory states that simple simulation can be perceived as
more anxiety-provoking than the purely playful approach which
integrates error as a dynamic element.

Compared with other interventions, they are supposed to be
more attractive and acceptable for a young audience, especially
because of their gamification approach. Gamification relies on
immersion through which players feel embedded in the game
as several psychosocial determinants (eg, social support,
environment) are leveraged. In particular, health-related Escape
Games use puzzle solving as a strategy to access health
promotion and prevention messages. The step-by-step
sequencing and the resolution of the enigmas stimulate the
learning loop and over-solicit the cognitive capacity of
participants (ie, better awareness of the concerned topic, and
better capacity to deconstruct one’s beliefs).

Escape Games can contribute not only to increasing knowledge,
but also to behavioral change by providing instruments to act
in real-life. For instance, by relying on teamwork, participants

can develop the notion of mutual support which could be
transposed to their communities. Thus, individual and collective
behaviors are at stake. The positive outcomes of Escape Games
are boosted by their digitalization: through the internet, Escape
Games can reach a larger audience with no time or space limit.
This should be even more promising in a period where
face-to-face contact is very limited. Success of these
interventions can also be fostered if they are cocreated with the
target population through a design thinking approach (ie,
understanding of users’ experience and needs, brainstorming
sessions with several stakeholders, and testing of the tool).
Cocreation is a collaborative approach offering various benefits
such as enriched insight into problems and increased feasibility
and acceptability [11]. We applied this approach to produce the
EscapeCovid Game, a stand-alone intervention to promote
mental health and prevent psychological diseases among
university students in the era of COVID-19.

The EscapeCovid Game
The EscapeCovid Game is focused on four main outcomes: (1)
mental health literacy (knowledge of the concept of mental
health, from illnesses to psychological well-being), (2) appraisal
and change of beliefs about mental health (destigmatization),
(3) management of emotions (their recognition and regulation),
and (4) development of coping strategies (building resilience).
It addresses specifically anxiety and depression whose symptoms
were exacerbated by the COVID-19 crisis including the
measures undertaken to limit the spread of the virus (eg, repeated
lockdowns and curfews, University closure).

The underpinning theories of the game are the COM-B model
of behavior (capability, opportunity, and motivation to change
behavior) [12], the Plutchik’s wheel of emotions (visualization
of emotions to change behavior) [13], and the Transtheoretical
model of behavior change (stages of change, processes of
change, levels of change, self-efficacy, and decisional balance
[14]).

The EscapeCovid Game takes place in Thomas’ apartment
which he shares with another student, Hana. Thomas is a
university student and we follow him during a typical day in
lockdown. To move from one room to another, players must
solve all the puzzles by clicking on the objects spread out in
Thomas’ room. At the end of each room scenario, a set of cards
is shown, with each card containing a mental health-related
message. The cards synthesize the messages transmitted through
the puzzles in the room.

The game can be played in groups of 4 players who help each
other and discuss using their computer cameras and headphones.
All along the game, they are helped by a game guide who
explains the rules and answers any questions. The same guide
concludes the game session with a final debrief where all
participants share their experiences.

The EscapeCovid Game has been cocreated jointly by a team
of researchers at the University of Bordeaux and a start-up
specialized in the production of both physical and digital Escape
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Rooms, Tricky, in France. We used the PRODUCES (Problem,
Objective, Design, End Users, Cocreators, Evaluation, and
Scalability) framework [15] composed of 3 steps. First, we
tested the hypothesis that the game was effective in promoting
the four mental health-related outcomes. Second, we
accumulated evidence on the good functioning of the game.
Third, we leveraged the right behavior change mechanisms.

Within this framework, the game was cocreated in particular
by 1 project manager from a public health research center, 1
student intern completing a degree in cognitive engineering, 1
game designer, 1 developer specialized in computer science, 1
medical doctor, and 1 psychology researcher. Supplementary
data to improve the game was provided by 45 questionnaires
on the appreciation and relevance of the game by student
players, and qualitative semistructured interviews with 10
students of the same sample. The cocreation of the game is
detailed in an article by Labrosse et al [16].

Objective and Hypotheses
The objective of this study is to evaluate among a population
of university students the effectiveness of the EscapeCOVID
Game on 4 mental health outcomes: mental health literacy,
appraisal and change of beliefs about mental health, management
of emotions, and development of coping strategies. The
appreciation and relevance of the game are also considered in
the overall evaluation of the game. This stand-alone intervention
is implemented in the era of the COVID-19 pandemic.

Consequential research hypotheses of the study are (1) compared
with a group receiving another classical intervention, after
playing the digital Escape Game and having received a
debriefing, students remarkably improve their mental health
literacy, appraisal, and change of beliefs about mental health,
management of emotions, and development of coping strategies;
and (2) cocreation enhances appreciation and relevance of the
digital Escape Game among university students.

The objective of this study is original since, to the best of our
knowledge, no Escape Game on students’ mental health
outcomes has been developed before following a cocreation
approach and evaluated through mixed-methods to prove its
effectiveness.

Methods

Evaluation of the EscapeCovid Game

Mixed Methods Research Design
The EscapeCovid Game is evaluated through a mixed-methods
approach using exclusively online data from a Randomized
Controlled Trial (RCT) including 2 web-based questionnaires,
and video interviewing. Within the mixed methods framework,
we apply the embedded design [17]. According to this design,
the quantitative and the qualitative data are collected
simultaneously, but the qualitative data is embedded within the
quantitative data. This means that the data from the
questionnaires is prominent, but we still need to understand
how the qualitative data further explains the effectiveness of
the intervention.

As for the cocreation of the Escape Game, all tasks of the
evaluation are conducted jointly by the university research team
and the private start-up, thus proving the sharing of skills and
the management of potential risks and their solutions in a
combined effort. In particular, the research team is in charge of
the collection and analyses of the data, while the start-up handles
logistics including the organization of the game sessions. The
postulate of the start-up is that a product can be really evaluated
as significantly efficient in the serious game industry mostly or
exclusively through the collaboration with a public research
laboratory.

The Randomized Controlled Trial
We implement a rigorous RCT design using pre- and
postintervention data coming from online self-administered
questionnaires. The sample must be of at least 500 students at
the University of Bordeaux. We estimated a sample size of 500
participants for the 2 arms: statistical power=.80, Cronbach
α=.05, Cohen d=0.5, and 40% attrition with a 2:1 allocation
ratio for the intervention group.

At study entry, the 500 students complete the online baseline
questionnaire. Among them, 250 students play the EscapeCovid
Game while 250 students receive an email with tips and
resources for managing their stress during the COVID-19
pandemic. Participants are randomized so that the 2 groups are
similar in terms of sex, age, and field of study (stratified
balanced randomization). Participants are informed from the
beginning of the study that they can be allocated to either the
intervention of interest or the comparator. We tell students in
the control arm that they are in a waiting list and that they can
play the game once the experiment is concluded.

Inclusion is stopped when at least 500 participants have
completed at least 3 quarters of each questionnaire, and 250
have played the game until the end. The statistician and the
project manager of the EscapeCovid study are in charge of
generating the random allocation sequence, enrolling
participants, and assign them to one of the 2 arms.

Briefly, the 250 students of the intervention arm (1) complete
the online baseline questionnaire, (2) play the EscapeCovid
Game at their home within the week after the online baseline
questionnaire—a link to the game is given at the end of the
questionnaire, and (3) complete the same online questionnaire
of the baseline plus some items on the appreciation of the game
(satisfaction survey) 2 days after having played the game. After
some tests with Tricky staff, the game duration is estimated at
about 2 hours, from the online registration with the creation of
an account, until the end of the debrief. Instructions to connect
and play online are provided in an email sent by the start-up to
the student of the intervention arm 2 days before the game
session.

The 250 students of the control arm will (1) complete the
baseline online questionnaire, (2) receive the same day an email
with tips and resources to manage their stress during the
COVID-19 pandemic, and (3) complete the same internet-based
questionnaire of the baseline 2 days after having received the
email with tips and resources.
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Students can complete all steps of the evaluation from anywhere
using a smartphone or a computer. However, they can play the
game exclusively from home, considering the need for a stable
internet connection and a performance computer.

Internet-Based Interviews
There are two sources of qualitative data: (1) semistructured
interviews after the intervention with students from both arms
and (2) open discussion with the game guide at the end of the
game session. Concerning the first source of qualitative data,
20 students were randomly selected among the 2 groups (10 for
the intervention arm, and 10 for the control arm) to respond to
a semistructured interview. For the discussion embedded in the
game, the text produced during the debrief is recorded and
analyzed so that the developers of the start-up can work on an
algorithm for building a chatbot messenger capable of providing
tailored advice to gamers, replacing the game guide. Machine
learning will be used for this purpose. In terms of simplicity
and feasibility, the sample is recruited on the sole criterion of
sex, 50% of girls, through sample saturation. The interviews
have been conducted remotely by a public health researcher
through an internet-based interview tool. Students are
recommended to make the interview at home.

Recruitment of Study Population
Inclusion criteria are (1) being a student at the University of
Bordeaux, (2) being aged ≥18 years, (3) understanding,
speaking, and writing French, and (4) having given the electronic
consent to be enrolled in the study. We consider that students
have a sufficient level of computer literacy for playing the game
as only few basic skills are required: knowing how to navigate
the web, keyboarding, and typing. These skills are essential for
any student from any field of study and represent a prerequisite
for the undergraduate and graduate programs at the University
of Bordeaux.

Students are invited through the social media of the study
partners (University of Bordeaux and Tricky), posts in the
Facebook groups of more than 100 student associations, and
mailing lists from the University of Bordeaux. The associations
are manually selected from a list provided by the University of
Bordeaux to cover the different fields of study. Overall, we plan
to reach about 10,000 students which is a substantial number
considering potential very low enrollment and retention rates.
The invitations by email are sent to a maximum of 500 recipients
at a time, so that we can proceed step by step with the inclusion
of participants and the organization and schedule of the game
sessions. The invitations will be sent until we reach a sample
of a minimum number of 500 students.

The recruitment is exclusively web-based. Clicking on the link
displayed on social media posts or on the text of the email,
students will access an online form to enter the study.

The inclusion of participants to the RCT will be conducted
based on a continuous monitoring through statistical analysis.
Data on sex are available only for males and females, since
information on gender is not reported in the University records.
The year of study goes from 1 (first year of university) to >8
(corresponding to a doctoral degree or a diploma in medicine).
The fields of study offered by the University of Bordeaux are

more than 50,000 and are categorized in Health Studies, Law
and Economics, Technical Sciences, and Human and Social
Sciences.

Finally, a maximum of 5 reminders will be sent through email
to all 500 participants for the completion of the second
questionnaire. For the intervention group, an additional
maximum of 5 reminders will be sent to schedule a game session
and eventually play the game. An additional maximum of 5
reminders will be sent to the students randomly selected to be
interviewed. If after the 5 reminders per phase of the study, the
student does not reply, we will proceed with the invitation of
new students from the contacts we have from the University
and attached associations.

The participation to the study is completely voluntary and all
students are rewarded with a €20 (US $21.59) gift card.

Data Collection Tools
The pre and postintervention questionnaires are administered
through the Sphinx software (Georg Brandl) distributing surveys
on all media (web, smartphone, QR code, and SMS). The data
are automatically imported in a Microsoft Excel file.

The first questionnaire is composed of 112 items. It includes
validated scales measuring mental health literacy (French Mental
Health Literacy Scale [MHLS-FR]) [18], beliefs about mental
health (Health Belief Model [HBM]) [19], emotions (Plutchik’s
wheel of emotions) [20], Coping Strategies (Ways of coping
questionnaire) [21], Depression (Patient Health Questionnaire-9
[PHQ-9]) [22], Anxiety (Generalized Anxiety Disorder-7 Scale
[GAD-7]) [23], Stress (Perceived Stress Scale [PSS4]) [24],
and Help-seeking actions (Kessler Psychological Distress Scale
in help-seeking youth [K6]) [25]. Sociodemographic information
(email address, gender, date of birth, field of study, year of
study, and self-perceived health) are also collected to assess the
representativeness of the sample (stratifications by sex, age,
field of study etc). A question specifically asks the gender giving
students the possibility to indicate whether they belong to the
LGBT (lesbian, gay, bisexual, and transgender) category
(considering the confidentiality of this data). The question of
gender as a determinant of mental health will be important to
analyze the results considering this confounding variable if the
number of individuals is sufficient. The questionnaire is
developed by several researchers through different stages of
drafts and reviews, following a structured survey construction
method in 5 steps [26]. Operational staff members from the
team of the coordinator and a group of students pretest the
questionnaire for readability, comprehensibility, and face
validity. The response modalities are varied: multiple choice,
binary responses, Likert scales, and visual analog scales. Mental
health indicators and appreciation and relevance results are the
main outcomes of the study. All items provided the nonresponse
option “not applicable,” “I don’t know,” and “I do not want to
answer.” Respondents are required to select an option from a
predefined list. The questionnaire is not validated if at least one
question is not answered. Respondents are not able to review
and change their answers, but they can ask the principal
investigator for a document with exclusively their answers.
Corrections cannot be made manually in the database in order
to avoid any further error.
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The second questionnaire is the same, but it does not include
the sociodemographic items. It contains new items on the
appreciation and relevance of either the game or the email
(satisfaction survey). These items are created ad hoc, but are
also inspired by existing instruments evaluating digital health
interventions (eg, items by Fadda et al [27]). The questionnaires,
composed of both validated scales, sociodemographic items,
and satisfaction survey questions, have been developed by 1
researcher and 1 project manager in public health. A pool of
researchers in psychology and in statistics have reviewed the
questionnaire to assess its readability, understanding, and
relevance. The questionnaires have been tested on the internet
by 10 students of the School of Public Health of the University
of Bordeaux. Testers reported some technical errors, that has
bugs and repetitions of items, and suggested different wording
for making the questionnaires more adapted to a young target
population between 18 and 25 years of age. The questionnaires
were constructed following the CHERRIES (Checklist for
Reporting Results of Internet E-Surveys) [28]. For both
questionnaires, outcomes are self-assessed. The questionnaires
are available in Multimedia Appendix 1.

Qualitative data from the semistructured interviews are collected
through an ad hoc grid including questions on the impact of the
game or email on mental health–related knowledge, on the
access to mental health care services and the attitudes toward
mental illnesses or stigmatization. Participants are particularly
asked to evaluate whether the game is adapted to their needs
and to discuss the cocreation approach as a means to produce
tailored interventions. The main objective of these interviews
is to assess the appreciation and the relevance of the game. The
interview grids are available in Multimedia Appendix 2.

Questions addressed to the control group allow to capture the
utility of the contents of the email (eg, list of mental health care
services and a short description of mental health problems) and
to compare the contribution of each tool to knowledge about
mental health. Qualitative data form the debrief correspond to
the free discussion between the players and the game guide.
The latter follows a script and makes questions on the specific
topics covered by the game: overall recognition and management
of the emotions; symptoms of depression, stress and anxiety;
relevance of mental health in daily life; and sources available
in the case of a mental health problem.

The semistructured interviews were conducted by a public health
researcher trained in qualitative data analyses. The project
manager analyzed the same dataset using the triangulation
approach.

The quality of both quantitative and qualitative data is ensured
by keeping documentation accurate, that are clean databases
and well-stored texts. Ensuring ethical standards is a further
guarantee of the quality of this study.

Data Analyses

Overall Mixed Methods Analyses
First, we will conduct statistical analyses on quantitative data
(descriptive statistics, modeling, and exploratory data analysis)
processed from the RCT; second, we have analyzed the
discourse of qualitative data (thematic analysis based on a

predefined interview guide); and third, we will couple the
analysis of both types of data. In particular, we will integrate
quantitative and qualitative data for the purposes of convergence,
contextualization, and expansion to gain a detailed
understanding of the evaluation and impact of the game.

Quantitative Data Analyses
For the data from the RCT, we will compare the answers
between exposed and nonexposed students (intergroup) and
measure the change in their answers within the intervention
group before and after playing the game and debriefing
(intragroup). Our primary analysis will be based on
intention-to-treat at the individual level using linear regression
comparing the outcomes of the intervention and the control arm.
We will measure our primary outcomes in terms of absolute
scores and as a percentage of the total possible score. We will
control baseline covariates: (1) gender, (2) age, (3) field of
study, (4) year of study, and (5) self-perceived health. We will
analyze the data from all participants only if at least 3 quarters
of the questions are completed. We consider that some users
will not go through all questionnaire pages. Missing values will
be imputed by replacing them with the mean or median values
of the dataset at large, or some similar summary statistics.

Qualitative Data Analyses
Concerning qualitative data from the semistructured interviews
(intervention and control groups), they have been analyzed
through content analysis: we have identified patterns across
collected texts which are coded according to key elements.
These can include, for instance, reported advantages and
drawbacks of the game, or players’ opinions on the usefulness
of the game in general. The semistructured interviews are either
video or audio recorded depending on the availability of the
participants, during the lunch break or in the late evening after
the classes. In-depth analyses were conducted using a reflexive
approach so as to appraise and evaluate how subjectivity and
context influence the research processes, especially during the
interpretation of the data on intimate topics like mental health.
Before the association with the quantitative data, the texts will
be cross-analyzed to identify similarities and differences
between the experience with either the escape game or the email.

Data from the debrief at the end of the game were recorded
automatically within the game. The texts were collated in a
single document which was used to generate repeated and
automated messages. Through artificial intelligence and, more
specifically, the machine-assisted topic analysis (MATA), the
human conversation will be processed to simulate answers to
players’ requests. The outcome will correspond to a chatbot,
which will a computer program that will be able to animate a
discussion and provide tips concerning mental health–related
issues.

Ethical Considerations
The study has received the French identifying number (ID-RCB)
2024-A00436-41 from the National Agency for the Safety of
Medicines and Health Products. This number is compulsory for
registering projects on human subjects in France.
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The Ethics and Health Research Center of the University of
Bordeaux approved the study (2024-A00436-41). The
procedures are in accordance with the Helsinki Declaration of
1975, as revised in 2024.

It is compulsory that students carefully read the consent form
and sign it electronically (by clicking on the “I agree button”)
in order to participate to all steps of the study and share their
data collected through questionnaires, interviews, and during
the game. The consent form includes all the details of the study:
(1) principal investigator, (2) rationale, (3) objectives, (4)
methods, (5) length, (6) conditions of the storage data and
analyses, and (7) expected impact. Students access directly to
the consent form when they click on the link in the social media
posts and the study invitation email. Participants are given the
chance to opt out.

All confidential information, including participants’ contact
details or other sensitive data like self-reported mental health
status will only be accessible to authorized staff members from
the study. Thus, information is quasi-anonymous for the proper
running of the study. In fact, the email address is necessary to
organize the game sessions, to send the links to the web-based
questionnaires and to schedule the internet-based interview.
The phone number is also required to resolicit the participants,
only once, for the organization of the game session. We
guarantee the noncommercial use of the email addresses and
the phone numbers.

Overall, participants are informed that they are not blinded.

All data, including the sensitive ones, are imported automatically
from the software Sphinx to Excel. The document is protected
by a password known only to the principal investigator and the
statistician of the research team. The data will be destroyed 2
years after the last article based on this study is published. The
collection, storage, and analysis of the data comply with the
European General Data Protection Regulation (GDPR).

As already mentioned, students will receive US $21.5 gift cards
for their participation to the study. The authors have filled the
CONSORT-EHEALTH (Consolidated Standards of Reporting
Trials of Electronic and Mobile Health Applications and Online
Telehealth) form V1.6.1 (Multimedia Appendix 3).

Results

Key Dates of the Study
The study received funding by the French National Research
Agency in January 2022. The production of the EscapeCovid
Game ended in March 2023. The cocreation process, the test,
and the refinement of the intervention lasted 15 months. For
the evaluation of the finalized game, the collection and analyses
of qualitative data through semistructured interviews has been
completed by September 2023. The end of the evaluation phase
through the RCT is scheduled to be completed by the end of
June 2025. The results of the mixed methods analyses are
expected to be published by the end of December 2025. The
timeline of the study is illustrated in Figure 1.

Figure 1. Timeline of the phases of the study.

Study Population
The recruitment started in December 2023.

As of November 4, 2024, a total of 191 students have answered
the baseline questionnaire and have been randomly assigned to
one of the 2 arms, 90 intervention versus 101 control. A total
of 23 students have played the EscapeCovid Game (intervention

arm) and 53 are in the control arm. Specifically, 54% (103/191)
of the participants at the baseline are students in health care
disciplines; 11.5% (22/191) in sciences and technologies; and
the remaining participants study other subjects 34.5% (66/191)
including psychology, law, and so on.

Concerning qualitative data, 20 students (10 for each arm) have
been interviewed on the appreciation, relevance, and
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acceptability of either the game or the email. Students of the
game arm were between 18 and 28 years of age. There were 9
females and 1 male. Their year of study ranged from the first
year of their bachelor’s degree to the first year of their doctoral
studies. Fields of study included medicine, chemistry, physics,
biology, sociology, speech therapy, and political science.
Students of the control arm were between 18 years and 28 years
old. Their year of study ranged from the second year of their
Bachelor’s to the third year of their doctoral studies. Fields of
study included medicine, physics, nursing and marketing.

Preliminary Quantitative and Qualitative Results
As of November 4, 2024, the sample size of the trial is too small
for providing robust data and for reaching significance level.

As far as qualitative data are concerned, we completed all 20
interviews. According to the students from the intervention
harm, the game was appealing and fun. The use of gamification
to communicate mental health-related messages was appreciated.

I like the initiative of doing something more fun, more
educational than just distributing information, which
is also a way in itself, we agree, but I like the way of
trying to learn. [Student 7–Male]

The game was described as “innovative,” “unique,”
“instructive,” and “beneficial” considering its alternative
approach to conventional public health interventions, for
example, educational materials, and social marketing campaigns.

The notion of stigmatization emerged. Attached outcome was
the appraisal and change of beliefs about mental health.

I found it very interesting that we raise awareness
about mental health because I have the impression
that it is something that we talk about more than
before but there is still a taboo behind it. [Student
2–Female]

The game also contributed to increase participants’mental health
literacy.

It gave me knowledge I didnot have about mental
health. [Student 1–Male]

The impact of the intervention on support recognition and
management of emotions was also positive.

The way in which the symptoms or rather really what
the person thinks to themselves are well represented
and so it really allows us to understand what is going
on in the person's head and also to know the
symptoms and emotions. So it's very interesting,
rather than just listening to someone talk about it and
having a slide, it's much better. [Student 9-Female]

The other study outcome (teach positive coping strategies) was
also reported:

Well, you see that I have to do things that finally make
us happy and otherwise, not to work too late, to take
a break to eat, to see my friends and that's it and from
time to time go out when we need to get some fresh
air. [Student 5-Male]

However, the students also declared that the content of the game
should be enriched with the presentation of more coping
strategies in order to support the player’s psychological
well-being. Thus, the impact of the intervention should be
directly on the mental health of the players and not only on their
knowledge and beliefs.

Not particularly, I don’t think so, it was more focused
on knowing emotions rather than how to manage
them. [Student 1-Male]

In comparison to the game, the informative email was not an
immersive experience and was not expected to influence
students’ cognition, affect, potential, and health behavior.
However, it provided useful tips to students from the control
arm, including the following: a list of existing sources in case
of mental health distress (eg, helplines and free-of-charge
consultations with a psychology based at the University of
Bordeaux); breathing techniques and meditation; and mental
health problems explained with accessible but accurate
terminology.

It gave me knowledge I didn't have, about the numbers
to contact in case of need [...] we can't know them all
by heart and I think that having them all written down
in an email or in a document, well I think that it can
help us because not everyone knows where to refer
and where to go in case of need. [Student 1-Male]

The usefulness of the email consisted in the fact that it could
be used as a memorandum and repertoire of the basics of mental
health literacy: knowing that mental health includes both
positive mental health and the absence of a mental health
problem; knowing the signs of the most common mental health
problems (depression, anxiety, and stress); recognizing and
managing emotions; learning coping strategies; and having a
list of the most known services in case of a mental health
distress.

As of November 4, 2024, data from the game debriefs is not
transcribed and cannot be analyzed.

Discussion

Principal Findings
This paper outlines the protocol for the evaluation of a cocreated
Escape Game on students’mental health outcomes contributing
to prevent and manage mental health diseases and promoting
psychological well-being: mental health literacy, appraisal and
change of beliefs about mental health, management of emotions,
and development of coping strategies. The evaluation is
conducted through mixed methods, combining the quantitative
results of a RCT with the qualitative results of semistructured
interviews.

Concerning quantitative, as of November 4, 2024, the recruited
sample is too small to make inferences on the impact of the
game. Actually, recruiting students is the hardest challenge of
the trial. All along the study, we have observed that the most
successful recruitment strategies are: offering gift cards to
students completing the whole study (baseline questionnaire,
intervention or control arm, and repeated questionnaire);
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counting on the support of student associations promoting the
study among members; and involving professors who present
the study during their classes. We will reinforce these strategies
to attract and retain students in the trial.

As for the qualitative data, the recruitment of students was far
easier and we rapidly interviewed 20 participants by September
2023. The comparison of the responses across the 2 groups,
game versus email, showed that gamification improved the
retention of messages, especially in terms of recognition and
management of emotions. On the other hand, email was
considered useful as a memorandum of mental health–related
information. In particular, students appreciated the list of
available services that they could keep and save for contacting
professionals in case of need.

Based on preliminary results, these 2 distinct tools, the
EscapeCovid Game, and the informative email, could prove to
be mutually complementary in promoting student mental health.
By consolidating the specific advantages of each approach while
mitigating their respective limitations, we can aspire to a more
holistic and informed approach to strengthening psychological
well-being within the student community.

Comparison to Previous Work
Recently, interventional research took an interest in digital
games to promote positive well-being and prevent mental health
problems. This might be due to the emerging mental health
challenges because of the COVID-19 pandemic [29]. A scoping
review of 16 articles has identified positive effects of gamified
interventions, with beneficial consequences for psychological
well-being and depressive symptoms [30]. Three articles focused
specifically on university students, but described interventions
were gamified mobile or web applications, and did not include
Escape Games.

Overall, Escape Games addressed to university students are
mostly used as educational tools aimed at guiding learners
toward achieving specific learning outcomes through a
game-based design [31]. Concerning mental health, the literature
reports 1 game addressed to students to improve their knowledge
on psychological well-being and mental illnesses, but it is an
Escape Room exclusively on site [32].

It is essential to support this population and reinforce their
psychological status and resilience since they will be the future
workforce. They will especially be in charge of rebuilding the
economy of the country after this huge crisis.

Strengths and Limitations
The robust evaluation process of this study will provide evidence
of the effectiveness of one of the few digital gamified
interventions addressed to students’ mental health. This will be
among the first promising Escape Games produced jointly by
a public university research team and a private start-up. The
collaboration between these 2 institutions is an added value
guaranteeing that, on the one hand, the intervention is
well-designed and functioning, and that, on the other hand,
researchers have accurately assessed its performance.

The main strength of the evaluation process in that relies on
mixed methods. This approach can balance out the limitations

of each method (questionnaires from an RCT and qualitative
data from semistructured interviews and game briefing); it can
lead to stronger evidence and reliability; and it can provide more
details than each individual method. Concerning quantitative
data, mixed methods limit straightforward and stereotyped
interpretations, and reduce ambiguity and misunderstanding.

On the other hand, the limitations of qualitative data are
mitigated by a rigorous quantitative approach: coding of the
text in structured interview grids, word-by-word data
management, and detailed records of data collection and analysis
like in an audit trial [33].

Thus, mixed methods can increase the trustworthiness,
transferability, dependability, and confirmability of the thick
description of combined quantitative and qualitative data.

This study is primarily limited by the low participation of
students and inclusion at the baseline. This might be due to the
fact that the game lasts more than 1 hour and requires a good
computer operating system, as it is already stated in the
interviews. Students’ agenda are really busy and their workload
is heavy. As suggested, new structured communication strategies
would improve the participant recruitment. Furthermore, the
inclusion in the study is completely voluntary and, considering
that we do not use quota sampling because of feasibility, results
may not be generalizable to students in Bordeaux and to French
students in particular.

Another barrier is the correct implementation of a complex
evaluation through an RCT and mixed methods design with the
collection of several data. Researchers involved in the study
have renowned experience on this type of methodology and are
keen to ensure the smoothness of the evaluation process. As far
as technical barriers are concerned, the development of the
digital Escape Game has to overcome potential IT challenges.
The final product will need to be both high-tech and appealing,
mixing solid technology with a modern design and avoiding
bugs. IT developers of the start-up of the study have already
proven their competencies and skills for that.

Future Directions
If the results of the study show the impact of the intervention
on mental health outcomes (mental health literacy, appraisal
and change of beliefs about mental health, management of
emotions, and development of coping strategies) among
students, the game will be commercialized and sold to
universities for its deployment on the campuses across France.
The evaluation process is meant to guarantee that the game can
be diffused with an economically sustainable model defined by
the start-up. In particular, this study will help the start-up to
define a “gold standard” for selling other similar interventions.

The promising results of the study open the way to crucial
questions: how can we secure funding and optimize the
economic efficiency of the EscapeCovid Game in order to
guarantee its sustainability and make it a mental health
promotion tool, accessible to a wide range of students from
diverse backgrounds? For instance, using artificial intelligence,
it will be possible to make the intervention autonomous with
automatized debriefing. This will make the game more
sustainable cutting the costs of the salary of the game guide.
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Furthermore, who will be the legal owner of the EscapeCovid
Game? Intellectual property must be deeply discussed to ensure
the shared collaboration of the partners to create the game before
its real commercialization. In order to overcome any potential
disagreement, the roles of all parties must be clearly stated in
a business partnership agreement.

Thus, the protocol of this study describes how to evaluate with
a robust methodology a game on students’ mental health as an

example for producing further effective interventions on the
same topic. Based on evidence, these interventions can be
commercialized through an economically sustainable model.

Finally, this protocol presents a study whose objectives are both
research (studying several indicators of young people’s mental
health during the COVID-19 pandemic)- and business-oriented
(producing an evidence-based tool for further deployment).

Acknowledgments
The authors acknowledge and thank all students who participated to the study. The authors are also indebted to the student
association for helping recruit participants. We especially thank Clément Tisseron and Flavie Coudouin for their valuable
contribution to the launch of the study and its first results. Florence Francis Oliviero also assisted the authors with the definition
of the best methodology for the study. We thank Antoine Lanusse for the development of the R programming (R Development
Core Team) for the statistical analyses to be conducted for the RCT quantitative data. Finally, we particularly acknowledge Lucie
Pariente for the coordination of the RCT.

The study was funded by the French National Research Agency (ANR; grant ANR-21-CE36-0011-02). IM was supported by the
Digital Public Health Graduate Program within the framework of the PIA3 (Investment for the Future; project reference
17-EURE-0019). Further support was given by the Agence Universitaire de la Francophonie (CO//ectif; DREO-7450).

Data Availability
The text of fully transcribed interviews is available from the corresponding author upon request. Quantitative data from the first
participants to the randomized controlled trial are preliminary and cannot be shared until the study is concluded.

Authors' Contributions
DL and IM conducted conceptualization and writing-reviewing. DL handled investigation. CV managed data curation and
writing-original draft preparation. MH performed qualitative data curation and writing—final manuscript preparation. IM handled
methodology, investigation, writing—reviewing and editing, and supervision.

Conflicts of Interest
DL is the chief executive officer of the start-up Tricky developing the game described in this paper. Results of the study are totally
transparent.

Multimedia Appendix 1
Original Questionnaires for the quantitative evaluation of the EscapeCovid game.
[PDF File (Adobe PDF File), 561 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Original interview guides for the qualitative evaluation of the EscapeCovid game.
[PDF File (Adobe PDF File), 176 KB-Multimedia Appendix 2]

Multimedia Appendix 3
CONSORT-EHEALTH (Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications and Online
Telehealth) checklist.
[PDF File (Adobe PDF File), 2751 KB-Multimedia Appendix 3]

References

1. Vindegaard N, Benros ME. COVID-19 pandemic and mental health consequences: systematic review of the current evidence.
Brain Behav Immun. 2020;89:531-542. [FREE Full text] [doi: 10.1016/j.bbi.2020.05.048] [Medline: 32485289]

2. Rossi R, Socci V, Talevi D, Mensi S, Niolu C, Pacitti F, et al. COVID-19 pandemic and lockdown measures impact on
mental health among the general population in Italy. Front Psychiatry. 2020;11:790. [FREE Full text] [doi:
10.3389/fpsyt.2020.00790] [Medline: 32848952]

JMIR Res Protoc 2025 | vol. 14 | e64068 | p. 9https://www.researchprotocols.org/2025/1/e64068
(page number not for citation purposes)

Labrosse et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app1.pdf&filename=ee0ade9f2cea3766a784b71eed477395.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app1.pdf&filename=ee0ade9f2cea3766a784b71eed477395.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app2.pdf&filename=59392ca81d48840ca8bde617939d2a26.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app2.pdf&filename=59392ca81d48840ca8bde617939d2a26.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app3.pdf&filename=1b668d871600cff9a6146605ee8f5b01.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e64068_app3.pdf&filename=1b668d871600cff9a6146605ee8f5b01.pdf
https://europepmc.org/abstract/MED/32485289
http://dx.doi.org/10.1016/j.bbi.2020.05.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32485289&dopt=Abstract
https://europepmc.org/abstract/MED/32848952
http://dx.doi.org/10.3389/fpsyt.2020.00790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32848952&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


3. Li Y, Zhao J, Ma Z, McReynolds LS, Lin D, Chen Z, et al. Mental health among college students during the COVID-19
pandemic in China: A 2-wave longitudinal survey. J Affect Disord. 2021;281:597-604. [doi: 10.1016/j.jad.2020.11.109]
[Medline: 33257043]

4. Pedrelli P, Nyer M, Yeung A, Zulauf C, Wilens T. College students: mental health problems and treatment considerations.
Acad Psychiatry. 2015;39(5):503-511. [FREE Full text] [doi: 10.1007/s40596-014-0205-9] [Medline: 25142250]

5. Kessler RC, Amminger GP, Aguilar-Gaxiola S, Alonso J, Lee S, Ustün TB. Age of onset of mental disorders: a review of
recent literature. Curr Opin Psychiatry. 2007;20(4):359-364. [FREE Full text] [doi: 10.1097/YCO.0b013e32816ebc8c]
[Medline: 17551351]

6. Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of COVID-19 on college students' mental health in the United
States: interview survey study. J Med Internet Res. 2020;22(9):e21279. [FREE Full text] [doi: 10.2196/21279] [Medline:
32805704]

7. Kecojevic A, Basch CH, Sullivan M, Davi NK. The impact of the COVID-19 epidemic on mental health of undergraduate
students in New Jersey, cross-sectional study. PLoS One. 2020;15(9):e0239696. [FREE Full text] [doi:
10.1371/journal.pone.0239696] [Medline: 32997683]

8. Smith ML, Ory MG. Measuring success: evaluation article types for the public health education and promotion section of
frontiers in public health. Front Public Health. 2014;2:111. [FREE Full text] [doi: 10.3389/fpubh.2014.00111] [Medline:
25165688]

9. Eukel HN, Frenzel JE, Cernusca D. Educational gaming for pharmacy students - design and evaluation of a diabetes-themed
escape room. Am J Pharm Educ. 2017;81(7):6265. [FREE Full text] [doi: 10.5688/ajpe8176265] [Medline: 29109566]

10. Edwards T, Boothby J, Succheralli L. Escape room: using an innovative teaching strategy for nursing students enrolled in
a maternity clinical course. Teaching and Learning in Nursing. 2019;14(4):251-253. [doi: 10.1016/j.teln.2019.05.001]

11. Montagni I. Does design thinking really work? Views on co-creation practices in research. 2018. Presented at: SFSIC 2018
- "Création, créativité et médiations"; 2018 June 13-16; Paris, France.

12. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour
change interventions. Implement Sci. 2011;6:42. [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]

13. Plutchik R, Kellerman H. Theory, research and experience. Volume 1. Theories of emotion. Psychol. Med. 2009;11(1):207.
[doi: 10.1017/s0033291700053769]

14. Prochaska JO, Diclemente CC. Norcross JC, Goldfried MR, editors. The Transtheoretical Approach. England. Oxford
University Press; 2015:161-183.

15. Leask CF, Sandlund M, Skelton DA, Altenburg TM, Cardon G, Chinapaw MJM, et al. GrandStand‚ Safe StepTeenage
Girls on the Move Research Groups. Framework, principles and recommendations for utilising participatory methodologies
in the co-creation and evaluation of public health interventions. Res Involv Engagem. 2019;5:2. [FREE Full text] [doi:
10.1186/s40900-018-0136-9] [Medline: 30652027]

16. Labrosse D, Vié C, Hajjam H, Tisseron C, Thellier D, Montagni I. An escape game on university students' mental health
during the COVID-19 pandemic: cocreation study. JMIR Serious Games. 2024;12:e48545. [FREE Full text] [doi:
10.2196/48545] [Medline: 38498033]

17. Cresswell JW, Plano-Clark VL, Gutmann ML, Hanson WE. Advanced mixed methods research designs. In: Handbook of
Mixed Methods in Social and Behavioral Research. Thousand Oaks. Sage PublicationS; 2010:159-196.

18. Montagni I, González Caballero JL. Validation of the mental health literacy scale in French university students. Behav Sci
(Basel). 2022;12(8):259. [FREE Full text] [doi: 10.3390/bs12080259] [Medline: 36004830]

19. Janz NK, Becker MH. The Health Belief Model: a decade later. Health Educ Q. 1984;11(1):1-47. [doi:
10.1177/109019818401100101] [Medline: 6392204]

20. Plutchik R. The Emotions: Facts, Theory and a New Model. New York. Random House; 1962.
21. Parker JDA, Endler NS, Bagby RM. If it changes, it might be unstable: examining the factor structure of the ways of coping

questionnaire. Psychological Assessment. 1993;5(3):361-368. [doi: 10.1037//1040-3590.5.3.361]
22. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med.

2001;16(9):606-613. [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]
23. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.

Arch Intern Med. 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]
24. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. Journal of Health and Social Behavior.

1983;24(4):385. [doi: 10.2307/2136404]
25. Cotton SM, Menssink J, Filia K, Rickwood D, Hickie IB, Hamilton M, et al. The psychometric characteristics of the Kessler

Psychological distress scale (K6) in help-seeking youth: What do you miss when using it as an outcome measure? Psychiatry
Res. 2021;305:114182. [doi: 10.1016/j.psychres.2021.114182] [Medline: 34455216]

26. Pazzaglia AM, Stafford ET, Rodriguez SM. Survey methods for educators: selecting samples and administering surveys
(part 2 of 3). Applied Research Methods. 2016:1-29. [doi: 10.4324/9781003266327-12]

27. Fadda M, Galimberti E, Fiordelli M, Schulz PJ. Evaluation of a mobile phone-based intervention to increase parents'
knowledge about the measles-mumps-rubella vaccination and their psychological empowerment: mixed-method approach.
JMIR Mhealth Uhealth. 2018;6(3):e59. [FREE Full text] [doi: 10.2196/mhealth.8263] [Medline: 29514772]

JMIR Res Protoc 2025 | vol. 14 | e64068 | p. 10https://www.researchprotocols.org/2025/1/e64068
(page number not for citation purposes)

Labrosse et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jad.2020.11.109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33257043&dopt=Abstract
https://europepmc.org/abstract/MED/25142250
http://dx.doi.org/10.1007/s40596-014-0205-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25142250&dopt=Abstract
https://europepmc.org/abstract/MED/17551351
http://dx.doi.org/10.1097/YCO.0b013e32816ebc8c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17551351&dopt=Abstract
https://www.jmir.org/2020/9/e21279/
http://dx.doi.org/10.2196/21279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32805704&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0239696
http://dx.doi.org/10.1371/journal.pone.0239696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32997683&dopt=Abstract
https://europepmc.org/abstract/MED/25165688
http://dx.doi.org/10.3389/fpubh.2014.00111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25165688&dopt=Abstract
https://europepmc.org/abstract/MED/29109566
http://dx.doi.org/10.5688/ajpe8176265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29109566&dopt=Abstract
http://dx.doi.org/10.1016/j.teln.2019.05.001
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
http://dx.doi.org/10.1017/s0033291700053769
https://researchinvolvement.biomedcentral.com/articles/10.1186/s40900-018-0136-9
http://dx.doi.org/10.1186/s40900-018-0136-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30652027&dopt=Abstract
https://games.jmir.org/2024//e48545/
http://dx.doi.org/10.2196/48545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38498033&dopt=Abstract
https://www.mdpi.com/resolver?pii=bs12080259
http://dx.doi.org/10.3390/bs12080259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36004830&dopt=Abstract
http://dx.doi.org/10.1177/109019818401100101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6392204&dopt=Abstract
http://dx.doi.org/10.1037//1040-3590.5.3.361
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://dx.doi.org/10.2307/2136404
http://dx.doi.org/10.1016/j.psychres.2021.114182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34455216&dopt=Abstract
http://dx.doi.org/10.4324/9781003266327-12
https://mhealth.jmir.org/2018/3/e59/
http://dx.doi.org/10.2196/mhealth.8263
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29514772&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Eysenbach G. Improving the quality of web surveys: the checklist for reporting results of internet E-surveys (CHERRIES).
J Med Internet Res. 2004;6(3):e34. [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]

29. Li J, Xue E, Liu B, Han Q. Impact of COVID-19 on the psychological and behavioral health of college students worldwide:
a knowledge mapping approach. Humanit Soc Sci Commun. 2024;11(1):1353. [doi: 10.1057/s41599-024-03781-0]

30. Aschentrup L, Steimer PA, Dadaczynski K, Mc Call T, Fischer F, Wrona KJ. Effectiveness of gamified digital interventions
in mental health prevention and health promotion among adults: a scoping review. BMC Public Health. 2024;24(1):69.
[FREE Full text] [doi: 10.1186/s12889-023-17517-3] [Medline: 38167010]

31. Ferrer-Sargues FJ, Kot Baixauli PE, Carmenate-Fernández M, Rodríguez-Salvador G, González Domínguez JÁ,
Martínez-Olmos FJ, et al. Escape-cardio: gamification in cardiovascular physiotherapy. An observational study. Nurse
Educ Today. 2021;106:105062. [doi: 10.1016/j.nedt.2021.105062] [Medline: 34304100]

32. Arrue M, Suárez N, Ugartemendia-Yerobi M, Babarro I. Let's play and learn: educational escape room to improve mental
health knowledge in undergraduate nursing students. Nurse Educ Today. 2025;144:106453. [FREE Full text] [doi:
10.1016/j.nedt.2024.106453] [Medline: 39418755]

33. Braun V, Clarke V. Toward good practice in thematic analysis: avoiding common problems and be(com)ing a researcher.
Int J Transgend Health. 2023;24(1):1-6. [doi: 10.1080/26895269.2022.2129597] [Medline: 36713144]

Abbreviations
CHERRIES: Checklist for Reporting Results of Internet E-Surveys
COM-B: capability, opportunity, and motivation to change behavior
CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth
GAD-7: Generalized Anxiety Disorder-7 Scale
GDPR: General Data Protection Regulation
HBM: Health Belief Model
K6: Kessler Psychological Distress Scale
LGBT: lesbian, gay, bisexual, and transgender
MATA: machine-assisted topic analysis
MHLS-FR: French Mental Health Literacy Scale
PHQ-9: Patient Health Questionnaire-9
PRODUCES: Problem, Objective, Design, End Users, Cocreators, Evaluation, and Scalability
PSS4: Perceived Stress Scale
RCT: randomized controlled trial

Edited by A Schwartz;The proposal for this study was peer-reviewed by: The Generic Call for Proposals 2021 (AAPG 2021) by the
French National Research Agency (ANR). Submitted 08.07.24; accepted 30.12.24; published 02.04.25.

Please cite as:
Labrosse D, Vié C, Harb M, Montagni I
Escape Game to Promote Students’Mental Health Outcomes in the Aftermaths of COVID-19 Pandemic: Protocol for a Mixed Methods
Study Evaluating a Cocreated Intervention
JMIR Res Protoc 2025;14:e64068
URL: https://www.researchprotocols.org/2025/1/e64068
doi: 10.2196/64068
PMID:

©David Labrosse, Clara Vié, Mireille Harb, Ilaria Montagni. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 02.04.2025. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR Res Protoc 2025 | vol. 14 | e64068 | p. 11https://www.researchprotocols.org/2025/1/e64068
(page number not for citation purposes)

Labrosse et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
http://dx.doi.org/10.1057/s41599-024-03781-0
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-17517-3
http://dx.doi.org/10.1186/s12889-023-17517-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38167010&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2021.105062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34304100&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0260-6917(24)00363-0
http://dx.doi.org/10.1016/j.nedt.2024.106453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39418755&dopt=Abstract
http://dx.doi.org/10.1080/26895269.2022.2129597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36713144&dopt=Abstract
https://www.researchprotocols.org/2025/1/e64068
http://dx.doi.org/10.2196/64068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

