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For parents, the sound of their newborn baby crying is a wonderful
sign that the baby is healthy and breathing. However, millions
of babies each year are born sick and depend on doctors and
nurses to help them start breathing. Helping a baby breathe is
called neonatal resuscitation. It is important that doctors and nurses
practice performing the correct steps of neonatal resuscitation so
that they are ready when a newborn baby needs their help. We
created the boardgame RETAIN for doctors and nurses to play, to
train their neonatal resuscitation knowledge and skills. We discovered
that doctors and nurses significantly improved their knowledge
of neonatal resuscitation after playing RETAIN. Building on this
discovery, we may be able to use RETAIN to help doctors and nurses
all around the world be better prepared to save babies at birth.

INTRODUCTION
When babies are born, they announce themselves with a cry. This
crying shows that the babies are taking their ﬁrst breaths. A baby
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crying at birth is the most wonderful sound in the world to the
parents! The crying of a baby at birth is heard around 130 million
times a year all around the world. Sadly, 13–26 million babies are
sick when they are born, and do not cry. They need urgent help
from doctors and nurses. Helping a baby to breathe at birth is called
neonatal resuscitation.

WHAT IS NEONATAL RESUSCITATION?
Neonatal resuscitation is a special type of ﬁrst aid for newborn babies.
During neonatal resuscitation, doctors, and nurses must complete a
series of steps to help the baby breathe. These steps include:
• Warmth, to keep the baby’s body temperature safe and
comfortable
• Stimulation (rubbing the body) to wake the baby up and remind
the baby to breathe
• Extra oxygen to help the baby to breathe
• Breaths through a mask placed over the baby’s mouth and nose
• Chest compressions (pumping the baby’s chest) to help keep the
heart beating
• Medicine to help the baby’s heart start beating again.

WHY IS TRAINING FOR NEONATAL RESUSCITATION SO
IMPORTANT?
Doctors and nurses work together to help newborn babies as they
enter the world. It is important that doctors and nurses are always
prepared to perform neonatal resuscitation. Being part of a neonatal
resuscitation team is like being on a sports team. In sports, each
teammate must practice individually by exercising, learning drills,
watching games, and listening to the coach. But it is also important
that the team practices playing together during scrimmages, so
that everyone learns how to work together to win a real game.
Neonatal resuscitation is not so different. Team members must
practice individually, to better their individual knowledge and skills,
as well as practice together as a team. This combination of training
individually and together best prepares doctors and nurses to save a
newborn baby’s life.

SIMULATION
Creating a safe
environment by
replicating real-world
situations, to teach
learners what they will
be expected to know
and do during
their jobs.

HOW DO DOCTORS AND NURSES TRAIN FOR NEONATAL
RESUSCITATION?
To practice their knowledge and skills, doctors and nurses attend
classes, read textbooks, or participate in simulated neonatal
resuscitations. During a simulation, doctors and nurses use equipment
and supplies to perform neonatal resuscitation on a doll that looks
like a real baby, in a classroom that looks like a real delivery room.

kids.frontiersin.org

March 2020 | Volume 08 | Article 31 | 2

Ghoman and Schmölzer

Games to Save Babies at Birth

An instructor, like a coach, leads the simulation and lets everyone
know what they are doing well, and how they can improve. Training
together during simulation is the best way to prepare for real-life
neonatal resuscitation.
It is important that doctors and nurses train often, so that they do not
make mistakes. However, doctors and nurses are very busy taking care
of many patients, so they often do not have time to train as frequently
as they should. When training is infrequent, they can forget how to
perform neonatal resuscitation, which can be harmful for the baby.
While simulation is a great way to train, it can also be expensive to
use simulation to train doctors and nurses as often as they should
be trained. As with all expensive things, not everyone can afford
simulations and therefore not all doctors and nurses around the world
will be able to use this method to practice neonatal resuscitation.
Therefore, we need a new approach to train doctors and nurses in
neonatal resuscitation.

COULD WE USE GAMES TO TRAIN INSTEAD?

SERIOUS GAME
A game that is designed
to teach the players
knowledge, skills, or
strategies that may be
useful for their jobs.

GAME-BASED
LEARNING
Using characteristics of
games, like fun and
competition, to
motivate players to
learn something
educational.

To make training more available and less expensive, we developed a
simulation-based board game to teach neonatal resuscitation. Many
people enjoy playing games, because games are fun and exciting,
captivate our emotions, and stimulate our determination to win, which
motivates us to play. Games can also help us learn. Games that
teach us something while we play are called serious games. Serious
games can be designed to teach us information or skills that may
be useful for our schoolwork or jobs. Because games are fun to
play, we are motivated to learn and practice even more (this is called
game-based learning).
We thought that a serious game might help doctors and nurses
to train for neonatal resuscitation. We worked with a team of
doctors, educators, designers, and scientists to create the board
game RETAIN. RETAIN combines simulation-based training with
game-based learning, to help healthcare workers practice neonatal
resuscitation knowledge and skills.

WHAT IS THE RETAIN GAME?
RETAIN is a fun way to practice neonatal resuscitation as a team,
and busy doctors and nurses can play RETAIN anytime and anyplace.
During the game, players review the medical history of an imaginary
baby, which will help them to prepare for the situation. Once the baby
is born, doctors and nurses have to work as a team using action cards
(which represent different tasks, like measuring the baby’s heart rate)
and 3D-equipment pieces (like a face mask to give oxygen). There is
also a facilitator, a player who will provide the team with information
about the baby’s health (like the baby’s heart rate). This will help the
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Figure 1
Doctors and nurses use
the RETAIN board
game to practice their
neonatal resuscitation
knowledge and skills
together as a team.

Figure 1

team know how the baby is doing throughout the scenario. Players
win the game once the baby is breathing (Figure 1).

HOW CAN WE KNOW IF RETAIN ACTUALLY WORKS?
Before doctors and nurses can use RETAIN to train for neonatal
resuscitations, it is important to study whether playing RETAIN actually
improves neonatal resuscitation knowledge and skills. To do this, we
went to a hospital where around 6,500 babies are born every year.
We asked the doctors and nurses there to participate in our study.
At the start of the study, doctors and nurses took a test on what
they knew about neonatal resuscitation (this was called the pre-test).
After the pre-test, the doctors and nurses played the RETAIN board
game. After playing the game for 30 min, they took another test to see
how much their neonatal resuscitation knowledge improved (this was
called the post-test).

WHAT DID WE DISCOVER?
Doctors and nurses scored much higher on the post-test than on the
pre-test, meaning that they improved their knowledge of neonatal
resuscitation after playing RETAIN. After playing the RETAIN board
game only once, these experienced doctors and nurses improved
their knowledge of the correct steps of neonatal resuscitation by 12%
(Figure 2). Our participants were already very knowledgeable about
neonatal resuscitation (with an average of 7.5 years of experience
taking care of newborn babies) and only played RETAIN for a short
time (about 30 min). So, it was really exciting to see an improvement
in their neonatal resuscitation knowledge during our study. Doctors
and nurses also enjoyed RETAIN, with 80% of them agreeing that
they enjoyed playing the board game, and that the game was a
good way to train neonatal resuscitation (Figure 3). Since doctors and
nurses enjoyed playing RETAIN, we think that they might be more
motivated to practice their neonatal resuscitation knowledge and skills
more often.
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Figure 2
We measured
doctors’ and nurses’
knowledge of the
correct steps of
neonatal resuscitation,
using a pre-test before
they played RETAIN and
a post-test after they
played. We discovered
that doctors and
nurses’ test scores
improved after playing
the RETAIN board
game. Important areas
of knowledge are
shown along the
bottom of the graph,
and the scores are
shown by the blue bars.
Figure 2

Figure 3
Doctors and
nurses liked playing the
RETAIN board game,
with 80% of them
agreeing that they
enjoyed playing RETAIN
and that they thought it
would be helpful for
training in neonatal
resuscitation.

Figure 3

WHAT ARE OUR NEXT STEPS?
We showed that the RETAIN board game improves knowledge of
neonatal resuscitation in doctors and nurses who have experience
helping babies at birth. What we do not know is if RETAIN would
also improve knowledge of neonatal resuscitation in less experienced
doctors and nurses. We are currently conducting studies with less
experienced doctors, nurses, paramedics, and midwives to understand
if RETAIN also improves their neonatal resuscitation knowledge. We
are also developing a video game and virtual reality version of RETAIN,
which will allow doctors and nurses to practice their knowledge and
skills of neonatal resuscitation in a different game format.
We know that simulation training is the best way for doctors and
nurses to learn and practice their neonatal resuscitation knowledge.
But simulation training takes a lot of time and money to organize, so
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many doctors and nurses do not get the training they need to provide
the best care to their newborn patients. By making simulation training
affordable and enjoyable for doctors and nurses, RETAIN may be the
game-changing solution! If doctors and nurses can practice neonatal
resuscitation more often, it will improve the lives of the newborn
babies they care for. By continuing our research, we hope to make
effective neonatal resuscitation training affordable and accessible to
everyone helping babies at birth around the world. This is important,
because all newborn babies deserve to receive the best quality care
as they into enter the world and the loving arms of their families,
triumphantly crying.

SUGGESTED READING
Want to know more? Take a look at some of the resources below,
and get involved in clinical science research! Help us answer
more questions about how to improve training for healthcare
professionals, so that together we can give newborn babies the best
start possible.
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