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A B S T R A C T

Introduction: Measures for controlling antimicrobial resistance are urgently required. We describe here
AntibioGame®, a serious game for improving the training of medical students in antibiotic use in primary care.
Objective: We aimed to design a serious game for antibiotics teaching and to evaluate its usability and playability
by medical students.
Methods: We used various gamification techniques (e.g. use of mascots, avatars, rewards, leader board) and
cartoon graphics in the design of AntibioGame®. This game implements clinical case templates built from a list of
learning goals defined by a medical team through an analysis of clinical practice guidelines. The game was
evaluated by asking medical students to rate their satisfaction and the usability and playability of the game on an
electronic form and through group discussions. The electronic form was derived from the MEEGA + scale, a five-
point Likert scale including 32 items for assessing both usability and playability.
Results: AntibioGame® is a case-based game in which students play the role of a doctor meeting patients in
consultation and helping other health professionals to solve their problems, as in real life. The scenarios are
realistic and cover situations frequently encountered in primary care. The 57 medical students enrolled found
the game attractive, usable, fun, and appropriate for learning. Game quality was considered “good” (score = 60
on the MEEGA + scale). All the students said they would recommend the game, 96 % liked it and 81 % would
use it for revision.
Conclusion: AntibioGame® is a promising tool for improving knowledge in antibiotic prescription that could
easily be included in multifaceted programs for training medical students.

1. Introduction

The WHO has warned that “the world urgently needs to change the way
it prescribes and uses antibiotics” [1]. Indeed, antibiotics are currently
widely misused and overused, accelerating the development of bac-
terial resistance, and leading to complications, death, extended hospital
stays and higher medical costs [2].

Most antibiotics are prescribed in primary care. Physicians have to
decide “empirically” (i.e. without knowledge of the causal pathogen)
whether or not to prescribe antibiotics [3,4]. This requires clinical skill,

but also a knowledge of epidemiology, pharmacology, and micro-
biology [5]. This knowledge is developed during medical training, in-
cluding lectures on the basics of antibiotic treatment and textbooks on
infectious diseases. However, despite this intensive training, many
physicians continue to prescribe antibiotics inappropriately [6–8]. One
of the reasons for this may be that current teaching approaches and
textbooks do not adequately prepare medical students for this task
[9–11]. Indeed, these methods have limitations: (i) the learning process
is passive and students are not encouraged to develop critical thinking
[12]; (ii) students memorize theoretical medical concepts, rather than
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learning to solve the practical problems that arise in medical practice;
(iii) students focus on clinical situations encountered in hospitals, but
not in primary care; (iv) students focus on a single patient, whereas, in
real life, they often have to manage several patients simultaneously; (v)
students often miss lectures due to the constraints of their work shifts at
the hospital; (vi) students may find the format of current teaching
methods unattractive, boring and outdated relative to the new tech-
nologies developed in other domains.

Serious games may provide a solution to these issues [13]. These
interactive computer applications aim to facilitate “learning through
the game” [14]. They propose an entertaining learning environment in
which students are exposed to various medical problems, as in real life.
Students can formulate hypotheses and suggest solutions, in conditions
in which they can make and learn from errors, without fatal con-
sequences for real patients [15]. They are, thus, encouraged to develop
analytical and synthetic skills [16]. Serious games also make learning
fun, challenging and exciting. Moreover, with their digital format, they
allow students to play “anytime anywhere”. They are, therefore, much
appreciated by students [17], who recommend their use in medical
training [18].

A few serious games relating to antibiotic use have already been
developed. Some, such as e-Bug games [19,20], aim to educate young
children about antibiotic use and resistance. Others, such as Bacteria
Combat [21], and Superbugs [22], aim to teach microbiological con-
cepts. A few, such as Septris [23], a case-based online game for teaching
sepsis management, or “On call antibiotics” [24], a mobile case-based
game for teaching antibiotic prescription, aim to teach medical students
about antibiotics. However, these games are based on clinical cases in
hospitals, whereas antibiotics are mostly prescribed in primary care.
The underlying learning goals of these games are also not always clearly
defined, and it may be difficult for medical teachers without specialist
computer engineering skills to update the clinical cases. Finally, their
graphic design may not have appealed to young people.

We tried to overcome these limitations by designing AntibioGame®,
a case-based game for teaching students about antibiotics in primary
care. The student plays the role of a doctor meeting patients in con-
sultation and helping other health professionals to solve their problems,
as in real life. The scenarios are realistic and cover the learning goals
defined by a medical team on the basis of an analysis of clinical practice
guidelines. The scenarios are displayed through a graphical interface
with a cartoon design.

We describe here the design of AntibioGame® and the evaluation of
its usability and playability.

2. Materials and methods

2.1. Design of AntibioGame®

We aimed to design a serious game:

• To teach students how to manage infected patients in primary care.
We therefore defined a list of learning goals adapted to primary
care;

• That could be easily updated by the medical education team without
the need for computer engineers. We therefore chose to create
clinical case templates;

• To make the learning process fun, exciting and challenging through
a pleasant graphical interface. We therefore used gamification
techniques and cartoon design;

• That could be made available on different digital supports, to fa-
cilitate its use by students.

2.1.1. Definition of a list of learning goals adapted to primary care
A medical team defined a list of learning goals based on an analysis

of three clinical practice guidelines concerning the management of re-
spiratory and urinary infections in primary care.

2.1.2. Creation of clinical case templates
The medical team built clinical case templates based on the pre-

established learning goals. These templates were designed to be (i)
generic, to allow adjustment for a large range of medical cases, (ii)
realistic, to motivate students, (iii) short, to make it possible for stu-
dents to play “anywhere anytime”, (iv) varied, to ensure that the game
did not become monotonous. These templates were then implemented
in the game.

When the medical team wishes to add a new clinical case, one of
these templates is completed (Table 1), and the clinical case is auto-
matically saved in the game database, without the need for repro-
gramming.

2.1.3. Use of gamification techniques and cartoon design
Various gamification techniques [25] were used (Table 2): a mascot

represented by a superhero called Antibioman appears throughout the
game, and helps students if necessary; an avatar with badges persona-
lized according to the student’s achievements is displayed in the stu-
dent’s profile; hints and recaps are provided on request; a scoring
system, with rewards, points, levels and a leader board, is displayed at
the end of each clinical case.

The interface is based on a cartoon design. Some of the characters
are reminiscent of well-known cartoon characters. They ask the

Table 1
Example of a clinical case written by the medical team based on the template
“consultation in the GP’s office” (R: Response).

Template Example of clinical case

Write a clinical case corresponding to
the situation “consultation in the
GP’s office”

Candy, a three-year-old girl, has a cough
and has had rhinorrhea for two days. She
also has pain in her right ear.
She has vomited twice and has eaten very
little since yesterday.
Your medical examination reveals:
- Temperature: 39 °C
- Pharynx: erythema
- Tonsils: normal
- Tympanic membrane:
left: normal
right: moderate bulging of the tympanic
membrane, without otorrhea

Question 1: What is your diagnosis?
Write the correct response(s) R: Acute otitis media probably caused by

Streptococcus pneumoniae
Write a list of wrong responses R: Pharyngitis probably caused by virus

R: Acute otitis externa

Question 2: Which paraclinical
examinations do you prescribe?

Write the correct response(s) R: No paraclinical examination should be
performed

Write a list of wrong responses R: Strep throat test
R: Blood tests
R: Brain scan

Question 3: What treatment would
you prescribe?

Write the correct response(s) R: Empiric antibiotic
R: Symptomatic treatment

Write a list of wrong responses R: Antibiotic ear drops
R: Corticosteroids
R: Referral to an ENT specialist

Question 4: Which antibiotic would
you prescribe?

Write the correct response(s) R: Amoxicillin, 8090 mg/kg per day for 5
days

Write a list of wrong responses R: Amoxicillin, 8090 mg/kg per day for
10 days
R: Amoxicillin clavulanate, 8090 mg/kg
per day for 5 days
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students questions and respond enthusiastically or sarcastically, de-
pending on the correctness of the answers supplied by the students. The
decor corresponds to various medical contexts, and various meaningful
icons are used (Fig. 1).

2.1.4. Technical implementation
AntibioGame® is implemented in PHP 7.0 and MySQL 5.7. It is a

web application available for personal computers and smartphones.
Firefox Mozilla is required for its optimal use.

Various tests were performed during the development process, to
check software quality and playability. First, all functions were tested
by three students from different backgrounds (video games, computer
sciences, and biology). This made it possible to fix 47 problems (e.g.
interaction problem with some icons). Second, playability was assessed
by seven people from different backgrounds (video games, medical).
This made it possible to fix 22 problems (e.g. incomprehensibility of
some icons, leading to the addition of information bubbles). Third,

medical relevance was assessed by the educational team of the uni-
versity, including two specialists in antibiotics, the educational di-
rector, and the head of a hospital infectious diseases department. This
made it possible to fix two problems (e.g. the addition of a “key point”
at the end of each clinical case).

2.2. AntibioGame® evaluation

We evaluated student satisfaction and the usability and playability
of the game, by organizing several evaluation sessions. Each session
began with a presentation of AntibioGame®. The students then played
games for three clinical cases on computer tablets, at the end of which,
they could compare their results with those of their peers on a leader
board. At the end of the evaluation period, we collected their opinions
on the game through group discussions and the completion of an
electronic form.

Table 2
List of gamification techniques used in AntibioGame® design.

Gamification techniques
used [25]

Effects on AntibioGame® design Anticipated benefits for medical students

Learning Challenge Confidence Ease of
use

Attractiveness Fun

Challenge/Quests Challenges are proposed in the form of various clinical cases that must be solved x x x x
Mascot A mascot, “Antibioman”, is symbolized by a superhero appearing throughout

the game
x x

Avatar with badges An avatar is displayed in the student’s profile, associated with badges
symbolizing the student’s achievements

x x x

Hints Hints are provided on request when the student gives an incorrect answer to a
question

x x x

Feedback Medical knowledge is updated on request at the end of each question x x x
Rewards Rewards are given at the end of clinical cases, depending on the accuracy of the

answers given by the student
x x x

Points Scores are displayed for experience, knowledge, popularity x x x
Level and progress bar A level bar is displayed in the form of a syringe that fills up progressively x x
Leader board A leader board ranks the students according to their scores x x x
Immersion in the real

world
The graphical elements include medical decors and cartoon characters. Some of
the remarks made by the characters are sarcastic and include references to
caricatures of the medical world.

x x x x

Fig. 1. AntibioGame® interface. Here, a little girl, “Candy”, has come to consult her GP. Various interactive and meaningful icons are displayed through the interface.
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2.2.1. Recruitment of medical students
Students were notified of the existence of this study through social

networks, the faculty of medicine, and the hospital. For participation,
students had to have completed at least two years of a medicine degree
and had to sign a consent form. They were not remunerated for their
participation, but received a small gift in the form of chocolate at the
end of the evaluation.

2.2.2. Electronic form and open discussion
The electronic form included:

• Demographic questions
• 36 questions assessing student satisfaction and the usability and

playability of the game. We used the MEEGA + scale [26,27], which
assesses 9 items for usability and 23 items for playability on a five-
point Likert scale extending from “strongly disagree” to “strongly
agree” for each item. The scores for these items yield an overall
score for game quality (low quality for scores < 42.5, good quality
for scores between 42.5 and 65, and excellent quality for scores >
= 65)

• Three questions assessing the students’ appreciation of the game, its
use for study purposes and areas for improvement

• Additional free comments

At the end of the session, students were encouraged to exchange
views concerning their overall opinion of the game during a free dis-
cussion.

Quantitative and qualitative analyses of the free comments of the
students are presented together in the results section.

3. Results

3.1. AntibioGame® design

3.1.1. Clinical case templates
Ten clinical case templates were created to cover the 16 learning

goals defined on the basis of an analysis of clinical practice guidelines
(Table 3):

• Four were main scenarios corresponding to GP appointments with
patients.

• The other six were secondary scenarios corresponding to phone calls
from other health professionals asking for advice. These scenarios
were presented only at higher levels in the game and aimed to teach
students how to manage two patients simultaneously, as in real life.

3.1.2. Game play
Students first log in with their alias and password. Once logged onto

the system, they can see their avatar, personalized with three badges
summarizing their achievements in the game.

On the homepage, the mascot asks students to choose a theme for
training (e.g. respiratory infections). Once the theme has been chosen,
the game starts with a first clinical case (Fig. 2). Students have to read
the patient record, and then answer the patient’s questions. The student
selects the answer from a list of responses proposed by the system and
displayed in random order. Once students have validated their answers,
they receive a response from the patient, which may be pleasant or
sarcastic, depending on the accuracy of their answers. If students an-
swer a question incorrectly they can ask for a hint and try again. They
have only two chances to answer the question correctly. Once the
question has been completed, the student can choose to read a recap of
the medical knowledge related to the question. This recap includes web
links to online materials.

At higher levels, the game may involve the student receiving a
phone call. These calls occur without warning, briefly interrupting the
main clinical case game played by the student. Students are notified by

a graphical representation of a phone vibrating and an audio ringtone.
They have a short time in which to pick up the phone. The person at the
other end of the phone is another health professional asking for some
quick advice. Once the students have answered the question posed by
the health professional, they receive a reward or a punishment (e.g. a
sweet or a bottle of poison) depending on whether they answered the
question correctly or not. When they hang up, they return to the main
clinical case.

At the end of each main clinical case, a score window is displayed
(Fig. 3). It contains (i) an image of the mascot with an encouraging or
sarcastic message, depending on the student’s achievements, (ii) some
“key points to remember” highlighted in yellow, (iii) a syringe, which
fills up progressively depending on the student’s score, (iv) the learning
goals of the medical case played and (v) the three scores assessed:

• The “experience score” increases with the number of clinical case
games played and determines the avatar badge “school year” (e.g. at
the beginning, the avatar has a badge proclaiming “first year of
medicine school”).

• The “degree score” is calculated from the number of correct answers
provided for main scenarios and determines the “degree” badge of
the avatar (e.g. the avatar wears the badge “serial killer” if the
student answers incorrectly).

• The “popularity score” is calculated from the number of correct
answers provided during phone calls and determines the “popularity
with health professionals” badge (e.g. the avatar wears the badge
“charming” if the student responds correctly to phone calls).

Each of these scores may increase or decrease as the game pro-
gresses. When the students have completed all the clinical cases for a
given topic, they can compare themselves with others on the leader
board, which ranks students according to their degree score.

3.2. AntibioGame® evaluation

In total, 57 students assessed AntibioGame® (Table 4). They had a
mean age of 23 years, and two were “Erasmus students” from other
countries. Very few were in the habit of frequently playing video games.

3.2.1. Quality
AntibioGame® was considered to be of “good” quality according to

the MEEGA++ scale (score was 60).

3.2.2. Usability (Fig. 4)
Overall, 91 % of the students felt that the AntibioGame® design was

attractive. Some described the design as original, captivating and
pleasant (Table 5, Ex1), and one felt that it made the discipline of in-
fectious diseases easier to approach. Moreover, 89 % of students found
the game easy to play, and 98 % found the rules easy to understand
(Table 5, Ex2).

In terms of possible improvements, a few students suggested im-
proving interactions with some icons, or improving readability by the
use of other text fonts.

3.2.3. Player experience (Fig. 4)
AntibioGame® provided relevant medical content and made it easier

to learn about antibiotic use according to 93 % and 98 % of students,
respectively. The game was perceived as “instructive”, thanks to the
explanations displayed after each question, but also as “professiona-
lizing”, thanks to the various realistic clinical cases. AntibioGame® was
also seen as promoting competition, cooperation and challenging ac-
tivities, for 87%–89% of students (Table 5, Ex10). The students saw the
phone calls, for example, as an exciting challenge (Table 5, Ex13). 98 %
of the students felt that AntibioGame® was fun (Table 5, Ex11-12).
Many of the students liked the responses of the game characters to their
answers (Table 5, Ex4), but one of the students reported being upset by
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some sentences.
In terms of possible areas for improvement, the game does not

currently engage the full attention of students (only 56 % lost track of
time when playing). The students also suggested that the clinical cases
could be improved by: adding more questions and icons (e.g. imagery),
adding questions from other medical specialties, adapting the level of
difficulty according to the number of years of medical training already
completed by the student, and extending the learning goals to other
aspects of antibiotic therapy (e.g. mechanisms of bacteria resistance),
and to other medical contexts (e.g. intensive care units).

The students also suggested that the scoring system could be im-
proved by specifying whether each question has one or more answers,

adding a correction of each question, providing more hints, and attri-
buting more points for responses that are partially correct.

Finally, some students recommended adding functions such as a
multiplayer mode, a timer, daily rewards, and tutorials.

3.2.4. Use for revision
All students said they would recommend AntibioGame® to their

colleagues; 96 % liked the game, and 81 % said they would play the
game for the purposes of revision (Table 5, Ex15-16). All the students
said they would like to have training sessions with the game; 79 % said
these training sessions should be remote and 78 % said they should
include debriefing by a teacher.

Fig. 2. AntibioGame® gameplay. At the beginning of the game, the patient record is displayed on the left. The patient asks the medical student a question, and the
student responds by selecting one or more of the responses displayed (upper panel). Once students have validated their answers, they can read the patient’s comment,
which may be pleasant or sarcastic, depending on the accuracy of the answer. In the lower panel, the patient givens a sarcastic comment because the answer given
was incorrect. Students can request hints by clicking on the “help” icon on the left of the desk.
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4. Discussion

We present here AntibioGame®, a serious game for teaching medical
students about the use of antibiotics in primary care. AntibioGame® is a
case-based game in which students are asked to manage patients

suffering from various infectious diseases and to help other healthcare
professionals encountering difficulties with their own patients. The
scenarios are realistic and cover the learning goals defined by a medical
team based on an analysis of clinical practice guidelines. Gamification
techniques and carton design were used in the development of this
game, which can easily be updated by the educational team through the
use of clinical case templates. The game was found to be of “good”
quality. Medical students found AntibioGame® attractive, fun and ap-
propriate for learning about antibiotics. They all said that they would
recommend the game to their colleagues, and 81 % said that would use
it for revision.

4.1. AntibioGame® design

We chose to design a case-based game, to get as close as possible to
medical reality. However, other types of serious games exist [13,28]: (i)
adventure games, in which students complete a series of quests [29];
(ii) quizzes, in which students answer series of questions [30]; (iii)
board or card games adapted from well-known existing games [21]; (iv)
puzzles in which students manipulate visual objects [22]. In the future,
we aim to add a mixture of different types of games to AntibioGame®, to
increase its chances of adoption by students. Other gamification ele-
ments exist but were not used here [25]: time pressure, difficulty
adaptation, content unlocking, evolution of performance score, and
multiplayer modes. In the future, we aim to add some of these gami-
fication elements to increase student motivation and make the learning
process more enjoyable [31]. Finally, we chose to use a 2D frozen
cartoon design to reduce cost development. However, other types of
design could make the game more realistic, attractive and fun, such as a
3D design with human characters [15], or the adaptation of the inter-
face according to student score [32,33]. In the future, we aim to

Fig. 3. AntibioGame® Gameplay. At the end of the clinical case, students can see the score window including: (i) the Antibioman mascot, (ii) an amusing picture,
depending on student achievement, (iii) the key points highlighted in yellow, (iv) a syringe that gradually fills up as the student’s achievements increase, (v) the
number of points acquired for each of the three scores and (vi) the learning goals.

Table 4
Demographic characteristics of medical students.

Characteristics Percentage (number of
students)

Sex
Female 56 % (32/57)
Male 44 % (25/57)
Age (mean) 23 years
Location of the university of origin of the

student
France 96 % (55/57)
Germany 2 % (1/57)
Romania 2 % (1/57)
School year
2nd year completed 14 % (8/57)
3rd year completed 21 % (12/57)
4th year completed 25 % (14/57)
5th year completed 33 % (19/57)
6th year completed 7 % (4/57)
Frequency with which the student plays

video games
Never 28 % (16/57)
Rarely/sometimes 37 % (21/57)
At least once a month 11 % (6/57)
At least once a week 18 % (10/57)
Every day 7 % (4/57)
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Table 5
Extracts from the students’ comments (Ex: Extract).

Students’ comments

Usability Design Ex1: “Beautiful design”
Use Ex2: “It is intuitive and you can rapidly understand how it works”

Player experience Satisfaction, Confidence Ex3: “I love it!”
Ex4: “When the characters make a pleasant comment (e.g. “you are a great doctor”), it makes me more confident”
Ex5: “I wanted to do more clinical cases and I was disappointed that the evaluation ended”
Ex6: “I am disappointed that we have to wait to play the game. I hope it will be ready before the end of the medical school”

Learning, Relevance Ex7: “When we learn about classic clinical cases, we don’t always have the explanations. Here, I really liked reading the explanations”
Ex8: “The hints encourage us to think actively rather than looking directly for the answers”
Ex9: “With the game, I can learn without feeling that I am studying”

Interaction, Challenge Ex10: “The scoring and the leader board motivate me to study”
Fun Ex11: “Very good fun; I really like the game play”

Ex12: “Great. The game play is fun and helps you to learn in another format”
Reality Ex13: “I really like the phone calls because it makes me feel like a real doctor”

Ex14: “There is a gap between what I learn from my books and reality. With the game, I felt like a junior doctor who has to treat the patient”
Use for revision Ex15: “When will this game be available?”

Ex16: “I will tell all my friends about this game”

Fig. 4. Usability and playability of AntibioGame®. Graphical results. (For interpretation of the references to colour in this figure legend, the reader is referred to the
web version of this article).
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improve the design by displaying an interface adapted to student score
(e.g. changes in the faces of the characters according to the accuracy of
answers).

4.2. AntibioGame® evaluation

We chose to assess AntibioGame® with the MEEGA + method [26].
Other methods exist, but, as pointed out in a systematic literature re-
view, they were developed in an ad-hoc manner, and do not provide an
explicit definition of the goal, measurements or data collection methods
used [34]. They also differ considerably in terms of the quality factors
assessed [34–37]. We chose the MEEGA + method [26] because it is
appropriate for evaluations of educational games, it assesses both us-
ability and player experience from the student’s perspective, it uses an
explicit scale assessing various quality factors, it provides a global score
quality, and it is easy to use and free of charge [27]. However, ac-
cording to the four-level model of training evaluation developed by
Kirkpatrick et al. [38], we assessed only the “reaction” level (i.e. the
degree to which students find the game beneficial, engaging and re-
levant to their jobs). Further evaluations are required to assess the other
three levels: “learning”, “behavior”, and “results”. To this end, we plan
to introduce AntibioGame® into the training program for medical stu-
dents, and to assess its impact on student learning [15,39].

4.3. Comparison with other teaching methods

We chose to use an approach aiming at “learning through the game”
[14]. However, other teaching methods exist. Conventional lecture-
based teaching is the most widespread teaching method. It allows stu-
dents to learn theoretical medical concepts, but also to benefit from the
clinical experience of senior doctors. However, this approach may
suffer from a lack of practical training, and of attractiveness for new
generations of students at ease with technology. MOOCs [40,41] are
lecture-based resources available online that allow students to learn
remotely, but do not provide practical training. Several MOOCs relating
to antibiotic therapy are available for free [41,42]. Manikin-based si-
mulations [43,44] provide students with the opportunity to practice
technical gestures, but are difficult to organize. Virtual reality techni-
ques [44–46] provide practical training in which the students are im-
mersed in a real world in which they can interact with characters and
objects presented in a 3D virtual environment, but such techniques are
expensive and require complex software [47]. A few courses based on
virtual techniques have been developed for antibiotic treatment [48].
We decided to develop a serious game to overcome these limitations:
this game exposes students to real clinical situations, it is low-cost
(estimated cost: 6000 to 10,000 euros), and it is a flexible teaching
method that can be associated with other teaching methods.

4.4. Expected potential impact on student learning

Limited evidence is available concerning the efficacy of serious
games for promoting knowledge retention [49–52], but we expect
AntibioGame® to have a positive impact on student learning. Systematic
reviews and meta-analyses [49–52] have concluded that serious games
are a viable teaching strategy, but their impact in terms of efficacy has
yet to be demonstrated. However, these conclusions are based on only a
few randomized controlled trials, because of the limited number of
available trials with a methodology of sufficiently high quality for in-
clusion in such analyses. A few trials have reported that serious games
are as effective as traditional methods for promoting student knowledge
[53,54], whereas others have reported serious games to be more ef-
fective [55]. Further research is required to determine the impact of
serious games on the acquisition of knowledge by students. We show
here that serious games have the potential to increase enjoyment and
motivation in the student’s learning process. Students are also en-
couraged to interact with each other, challenging each other, to obtain

higher scores through the gamification elements, such as leader board
and awards. We hypothesize that motivated students excited by the
game are more likely to spend longer revising, thereby increasing their
medical knowledge. In the future, we will perform a randomized con-
trol trial to investigate the impact of AntibioGame® on learning out-
comes.

4.5. Expected potential impacts on antibiotic resistance

We propose a serious game for improving the training of medical
doctors in antibiotic use. We expect to see an impact on the quality of
antibiotic prescriptions in primary care, and, consequently, a decrease
in antimicrobial resistance. Antimicrobial resistance is a worrying
phenomenon that could lead to critical situations in which no effective
antibiotic is available for the treatment of common infectious diseases
[56,57]. It is becoming urgent to take action against this phenomenon.
However, no single action in isolation would be sufficient [58]. The
teaching action described here should be incorporated into multifaceted
interventions at different levels [58,59,65]. The WHO has proposed a
global action plan with five types of intervention [60]: increasing
awareness and understanding of antimicrobial resistance (e.g. through
educational programs); improving knowledge of antibiotics (e.g.
through surveillance and research programs); decreasing the incidence
of infections (e.g. through lifestyle habits); optimizing antibiotic use
[61] (e.g. through clinical decision support systems [62–64]); and
supporting economic investment in the development of new therapies
or diagnostic tools. This multifaceted intervention should target not
only doctors, but also other healthcare professionals and the general
population. Thus, although serious games are a promising tool for im-
proving medical training in antibiotics, other actions are required to
achieve a significant impact on antimicrobial resistance.
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