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Background: Communication is essential in palliative care, yet nursing students often struggle in end-of-
life (EoL) settings. We evaluated SG-EoL, a gamified simulation to enhance verbal and non-verbal com-

Methods: In a randomized controlled trial (N = 41), SG-EoL was compared with a quiz. Students com-
pleted pre/post simulations with a standardized patient; empathetic verbal responses and non-verbal be-
haviors (nodding, eye gaze, forward leaning) were timed.

Results: Forward leaning increased in the intervention group (p =. 02); no significant changes were found
for verbal communication, nodding, or eye gaze.

Conclusions: SG-EoL improved one non-verbal behavior but not overall communication. Adding feedback,
visual cues, and debriefing could enhance learning.

© 2025 International Nursing Association for Clinical Simulation and Learning. Published by Elsevier Inc.
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Introduction

The current demographic shift, in which the proportion of older
adults and chronic conditions is steadily increasing, highlights the
growing need to develop health services that integrate palliative
care to help people with serious illness to live as longer and com-
fortable as possible (Bone et al., 2018; Skedsmo, Nes, et al., 2023).
Palliative care enhances the quality of life for people with serious
illnesses and their relatives by providing holistic support that ad-
dresses not only physical symptoms such as pain and fatigue, but
also psychological distress (e.g., anxiety, depression), social con-
cerns (e.g., family dynamics, caregiving burden), and spiritual or
existential suffering. This multidimensional approach helps individ-
uals cope more effectively with the complex challenges associated
with life-threatening conditions (World Health Organization, 2020).

By communicating effectively, demonstrating empathy, and
maintaining close relationships with individuals receiving palliative
care, nurses can support treatment adherence and thereby enhance
the overall effectiveness of care (de Sousa Mata et al.,, 2021). It is
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therefore crucial that nurses receive comprehensive training in a
range of communication skills that could positively influence out-
comes for palliative care patients (Sharkiya, 2023; Skedsmo, Bin-
gen, et al., 2023).

While palliative care knowledge can be acquired through train-
ing, such as a bachelor’s degree in nursing, the experience of
dealing with a dying person in real-life situations can be over-
whelming (Allen, 2018; Gillan et al., 2013). In such settings, sim-
ulations can provide an initial, less intimidating exposure to emo-
tionally and ethically challenging scenarios, such as managing end-
of-life conversations, responding to patient distress, or support-
ing grieving family members. In a simulated environment, learn-
ers can practice essential skills in end-of-life communication and
palliative care management, such as expressing empathy, deliv-
ering difficult news, managing silence, and responding to emo-
tional distress (Perre et al., 2022). Serious games, such as role-
playing and card-based activities, have been shown to enhance
medical students’ confidence in managing emotionally complex sit-
uations related to end-of-life communication and palliative care
(Stanich et al., 2023). Reported benefits of these approaches in-
clude improved knowledge of palliative care, enhanced communi-
cation skills (e.g., active listening, nonverbal responsiveness), de-
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creased negative emotions, and improved multidisciplinary team-
work abilities (Conceicdo Gomes Lourenco et al., 2023). However,
while individual studies on game implementation tend to present
optimistic conclusions, Gorbanev et al. (2018) adopt a more cau-
tious perspective in their systematic review. They found that al-
though many game developers report positive educational out-
comes, the overall quality of evidence was moderate, with method-
ological limitations such as small sample sizes, lack of standard-
ized instruments, and limited reporting on behavioral or patient-
level outcomes. Moreover, only 42.8% of studies used randomized
controlled trials (RCTs), and most games were implemented at a
single institution, reducing generalizability. The review also notes
a disconnect between pedagogical theory and game design, sug-
gesting that many developers prioritize practicality over theoret-
ical grounding. These limitations call for more rigorous research
before broad conclusions can be drawn about the effectiveness of
serious games in medical education (Gorbanev et al., 2018). A re-
cent meta-analysis found that serious games improved knowledge
and skills among undergraduate nursing students; however, the
included studies did not assess communication-related outcomes
(Wang et al., 2024).

The aim of this study was to evaluate the effectiveness of
a gamified simulation (Simulation Gamifiée-End of Life; SG-EoL)
in improving nursing students’ communication skills when in-
teracting with people in a palliative context. Gamified simula-
tions are interactive environments that embed game mechan-
ics within simulations to boost user engagement and learning
(Stenros, 2016). Unlike gamification, which adds game-like ele-
ments (e.g., points, badges) to real-life processes to motivate be-
havior, gamified simulations replicate complex situations, immers-
ing users in realistic scenarios while integrating playful elements
to encourage interaction and experiential learning (Deterding et al.,
2011; Hamari, 2019; Krath et al,, 2021). While serious games are
often used in leisure or informal contexts, gamified simulations are
designed to recreate real-world conditions, enhancing the experi-
ence through strategic use of game mechanics.

Methods

The SG-EoL application simulates interactions between the
learner and a person in a palliative context, using a “choose-your-
own-adventure” style narrative. This prospective, monocentric,
nonblinded, two-arm parallel randomized controlled trial (RCT)
with balanced randomization (1:1) was conducted in Switzerland.
The aim of the trial was to assess the superiority of the gamified
simulation “End of Life” (SG-EoL; the intervention) compared to a
quiz (the control) in improving nursing students’ communication
skills in a palliative care context. The study design involved a pre-
allocation simulation, an intervention phase (SG-EoL or quiz), and
a postallocation simulation. During these simulations, participants
were recorded while interacting with a simulated patient, i.e., a
real person portraying an older woman nearing the end of her life
(MacLean et al., 2017). No significant changes to the methods were
made after the trial began. Eligibility criteria included:

1. Enrollment as a bachelor’s student in nursing.
2. Willingness to participate voluntarily in the study.
3. Adequate proficiency in speaking and reading French.

Participants were recruited through internal email lists and in-
cluded 1st-, 2nd-, 3rd-year, and propaedeutic students. Completion
of the propaedeutic year is required for enrolment in the bache-
lor’s program in nursing. This preparatory year covers fundamental
healthcare theory, along with practical courses and internships in
healthcare settings.

The study protocol was submitted to Swissethics, which con-
firmed that the study was not subject to the Federal Act on Re-
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search Involving Human Beings (The Federal Assembly of the Swiss
Confederation, 2011). The study was conducted in compliance with
the Federal Act on Data Protection (The Federal Assembly of the
Swiss Confederation, 1992), and all participants provided informed
consent.

Material

SG-EoL is a computer application that simulates the role of a
nurse in a nursing home. The goal of SG-EoL is to recreate the
interactions between the participant playing the role of a young
nurse and a 90-year-old person nearing the end of life. Players
navigate through an end-of-life scenario, engaging in interactive
dialogues and answering multiple-choice questions that influence
their outcomes (Figure 1). The SG-EoL scenario is presented like a
book, consisting of chapters divided into scenes where the student
must intervene with the person. The participant evolves alongside
the person from her arrival at a long-term care facility until her
death. The participant is also required to interact with the person’s
family and the supervising nurse.

This version of SG-EoL features minimal graphics, limited to
a static portrait of the person, and does not include animations
or other visual cues to model body language, facial expressions,
or other nonverbal aspects of communication. At the time of the
study, this was the most recent version available and the only one
accessible in French, making it the most suitable option for our
participant population.

The quizzes completed by the control group focused on pal-
liative care knowledge but did not involve communication skills
training.

Procedure

From this point onward, the term “simulated patient” refers to
an actress - a real person portraying an older woman nearing the
end of her life (MacLean et al., 2017). All simulations were carried
out in alignment with the Healthcare Simulation Standards of Best
Practice™ (Watts et al., 2021).

During the preallocation simulation, each of the 41 participants
completed a 10-minute, one-to-one simulation in which the par-
ticipant acted as the nurse and the simulated patient portrayed
an older woman nearing the end of life. In the briefing, par-
ticipants were informed about the procedure, reassured that the
activity was conducted for research purposes - not performance
evaluation—and asked not to share scenario details with peers
waiting their turn. Each participant read the simulation scenario
before entering the room to engage in the interaction with the
simulated patient.

The scenario featured an 82-year-old patient who had been in-
formed by her physician the day before that her condition was
worsening despite adherence to treatment. With no further med-
ical options available, she had been told that she likely had little
time left to live. The participant was required to visit the bed-
side of the simulated patient, who was experiencing severe anx-
iety and heightened symptoms such as shortness of breath, rest-
lessness, and verbal expressions of fear.

This preallocation simulation was recorded using SimCapture
(https://laerdal.com), and the video data were used to extract the
variables of interest detailed in the next section (Outcomes). Fol-
lowing the simulation, a debriefing session was held in which
participants’ well-being—particularly their emotional state—was as-
sessed. Reassurance was provided if needed, and participants had
the opportunity to ask questions.

All participants were randomly assigned to either the experi-
mental or control group using the Excel function “RANDBETWEEN,”
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Chapitre 1- Scene 1- "Présentation’

Agathe ne r

Figure 1. Screenshot of SG-EoL version 2.1 used in this study.

which generated random integers to ensure unbiased group alloca-
tion. Students assigned to the experimental group subsequently re-
ceived an email link to install SG-EoL on their personal computers
and were instructed to use the application for one month, engag-
ing with it at least once per week for a minimum of 30 minutes
each time. Participation contributed to curricular experiential re-
quirements and awarded program “experience points.” Students re-
ceived an upfront orientation to the study, stepwise email commu-
nications for each stage (including weekly quiz prompts for con-
trols and weekly SG-EoL use instructions for the intervention), and
structured briefing/debriefing sessions on simulation days to sup-
port well-being and address questions.

SG-EoL immerses learners in the role of a young nurse work-
ing in a long-term care facility called “La Maison des Lilas.” Across
several chapters, participants interact with various characters, in-
cluding their supervisor, a 90-year-old patient named Agathe, and
Agathe’s daughter. The narrative follows Agathe’s journey from
admission to the facility through her death, addressing caregiv-
ing scenarios and the grieving process. The game includes over
100 interactive role-playing scenes, with each scenario offering
3-6 possible actions for the player to choose from. Learners en-
gage with multiple characters - including the patient, her relatives,
and healthcare team—across emotionally significant situations. Ad-
ditionally, the game provides personalized feedback on players’
soft skills, such as empathy and assertiveness, to promote self-
reflection and reinforce learning outcomes.

In parallel, the control group received a weekly email link to a
quiz developed in Qualtrics, designed to assess and reinforce gen-
eral knowledge of palliative care terminology. Unlike SG-EoL, this
activity did not involve patient interaction or communication train-
ing, and the quiz content was distinct from the verbal and nonver-
bal behaviors assessed during the simulation-based pre and postal-
location phases.

After one month, students were reconvened for the postalloca-
tion phase, which involved a second simulation featuring a new

scenario: a 71-year-old simulated patient nearing the end of life.
These sessions were also recorded using SimCapture, and the same
verbal and nonverbal behavioral outcomes—described in the fol-
lowing section - were extracted from the videos using the ELAN
annotation tool.

The primary hypothesis was that, during the postallocation sim-
ulation, participants in the intervention group - who used the SG-
EoL application—would spend more time engaging in verbal behav-
iors (e.g., acknowledging and validating the patient’s emotions) and
nonverbal behaviors (e.g., nodding, eye gaze, leaning forward) than
those in the control group, who did not engage in any simulation-
based activity but instead completed weekly quizzes on palliative
care terminology.

Outcomes

Two categories of outcomes were assessed: verbal and nonver-
bal communication. The primary outcome was verbal content, de-
fined as utterances addressing the patient’s emotional state and
well-being needs (e.g., acknowledging feelings, validating concerns,
offering support, and responding to requests). The duration (sec-
onds) spent in these behaviors was quantified from the video
recordings. Secondary outcomes centered on nonverbal commu-
nication, measuring the duration (in seconds) participants nod-
ded, directed eye gaze to the person, and the time spent lean-
ing towards the person (Caris-Verhallen et al., 1999). The selec-
tion of these behaviors aligns with contemporary models of effec-
tive nurse-older-adult nonverbal communication (Wanko Keutchafo
et al., 2022).

Both primary and secondary outcomes were measured at both
preallocation and postallocation stages. The independent variable
in the study was the type of application used by participants: SG-
EoL for the intervention group, and quiz for the control group.
There were no changes to the outcomes after the trial began.
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Table 1
Participants Demographics
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Group Intervention (SG-EoL)

Control (Quiz)

Mean (SD) n

Mean (SD) n t(39) p

Cohen’s d

Age (years) 22.9 (4.3) 18
Gender
Female 16
Male

23.8 (5.9) 23 052 .60  0.17

21
2

Sample size

Sample size was calculated using G*Power 3.1.9.7 (Erdfelder
et al, 2009) with the following input parameters: one-tailed test,
large effect size (d = 0.7), « = 0.05, 1-8 = 0.8, and an allocation
ratio of 1. The output parameters indicated a total required sam-
ple size of 52 participants, with 26 participants in each group. No
interim analyses were conducted.

Data analysis and statistical methods

Video recordings were annotated in ELAN (https://archive.mpi.
nl/tla/elan) using a project template with two tiers: verbal com-
munication and nonverbal communication. On the verbal commu-
nication tier, the annotator (a PhD-trained psychologist specializ-
ing in interactional discourse analysis), blinded to group assign-
ment, marked the onset and offset of each utterance to create
time-bounded segments. Each segment was then coded via a pre-
defined drop-down label set; utterances meeting our criteria were
tagged “patient-oriented emotional communication” (i.e., oriented
toward the patient’s needs, concerns, or feelings).

An utterance was coded as empathetic when it (a) acknowl-
edged or labelled the patient’s emotion, (b) validated/normalized
the feeling, (c) offered support or comfort actions, or (d) invited
further disclosure about distress or needs - covering both physical
and psychological well-being. Typical linguistic markers included,
for example:

Acknowledging/labeling emotion: “I can see this is distressing.”,
“You seem anxious.”

Validating/normalizing: “It's understandable to feel anxious.”,
“Many people feel this way in your situation.”

Support/comfort offers: “Would you like me to add pillows to
help you breathe easier?”, “Would it help if I came closer?”,
“Shall I call your husband?”

Inviting disclosure: “Would you like to tell me more about this
anxiety?”, “Did you sleep poorly last night?”

For every coded segment, ELAN provided the duration (seconds)
between the marked boundaries. Durations of all empathetic ut-
terances were summed per participant and per session (pre- and
post-allocation) and used in the statistical analyses.

Measuring behaviors in seconds provided an objective and stan-
dardized method for assessing participant performance, reduc-
ing subjective bias and enabling consistent, detailed comparisons
across individuals and groups. This time-based approach also sup-
ports reproducibility and strengthens the reliability of findings.

Multiple linear regression examined the relationship between
group (experimental vs. control), bachelor year (propaedeutic, 1st,
2nd, and 3rd), and verbal content at postallocation. Verbal con-
tent was the dependent variable, with group (coded as 1 for inter-
vention) and bachelor year as independent variables. All outcomes
were measured in seconds, each participant’s values were centered
by subtracting their own mean preallocation verbal content, facili-
tating easier interpretation. To account for each participant’s base-
line level, preallocation verbal content was included in the model

as a covariant. Additionally, three separate regression models were
constructed—one for each secondary outcome (head nodding, eye
gaze, and forward leaning)—using the same predictors.

Results

Recruitment and simulations took place from September 2020
to February 2021. Among 373 enrolled students, 41 agreed to par-
ticipate in the study. A complete flow diagram of participant selec-
tion is presented in Figure 2, and baseline demographic informa-
tion is shown in Table 1.

Table 2 displays the medians and interquartile ranges for all
outcomes at postallocation. No differences were observed between
the intervention and control groups in verbal content, head nod-
ding, or gaze behavior. However, forward-leaning behavior was sig-
nificantly greater in the intervention group (median = 587s) com-
pared to the control group (median = 178.8s, p = 0.02; Figure 3).

Table 3 presents coefficients from a multiple linear regression
model for forward-leaning behavior, showing:

- The group effect (intervention vs. control): SG-EoL use in-
creased forward-leaning behavior by approximately 180.57s (p <
.05) with respect to Quiz.

- The bachelor year effect: while 1st- and 2nd-year students did
not demonstrate more forward leaning than propaedeutic students,
3rd-year students exhibited a significant increase of about 311s (p
< .01) with respect to propaedeutic.

Table 4 shows regression model coefficients for head nodding,
indicating a bachelor year effect: while 1st-year students showed
no increase over propaedeutic students, 2nd- and 3rd-year stu-
dents exhibited significant increases of about 52.15s (p < .001) and
28.23s (p < .05), respectively.

Discussion

Nursing students were randomly assigned to either an inter-
vention group, which trained with the gamified simulation “End
of Life™ (SG-EoL), or a control group, which used a quiz. The SG-
EoL was intended to enhance students’ communication skills with
a dying person, encompassing both verbal and nonverbal commu-
nication.

No improvements in verbal communication were observed.
Forward-leaning behavior was the only outcome that showed im-
provement in the intervention group, while head nodding and eye
contact remained unchanged. Additionally, head nodding behavior
improved only for 2nd and 3rd year students, likely due to their
progression within the bachelor curriculum rather than the inter-
vention itself. These findings suggest that the tested version of SG-
EoL (v2.1) does not lead to important improvements in nursing
students’ verbal or nonverbal communication, even though they
are exposed to challenging end-of-life scenarios.

An early version of the game, featuring basic graphics and lim-
ited interactivity, was used, which may have reduced user engage-
ment. The absence of real-time feedback and detailed visual cues
greatly diminishes the simulation’s effectiveness in teaching the vi-
tal communication skills needed in palliative care. To foster mean-
ingful progress in communication, it is essential to offer immedi-
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Enrolment ] Assessed for eligibility (n=373)
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[

Randomised (n=41)

|
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Allocated to intervention "SG-EolL” (n=18) Allocated to intervention “Quiz” (n=23)
Received allocated intervention (n=18) Received allocated intervention (n=23)
Did not receive allocated intervention(n=0) Did not receive allocated intervention (n=0)
! Follow-Up
Discontinued intervention (n=0) Discontinued intervention (n=0)
Lost to follow-up for primary outcome (n=0): Lost to follow-up for primary outcome (n=0):
[ Analysis | l
-
Analysed for primary outcome (n=18) Analysed for primary outcome (n=23)
Excluded from analysis (n=0) Excluded from analysis (n=0}

Figure 2. CONSORT 2025 flow diagram (Hopewell et al., 2025).

Table 2

Medians and Interquartile Ranges at Postallocation
Group Control (SG-EoL)  Intervention (Quiz)

Median (IQR) Median (IQR) Estimate  SE t p

Verbal content (s) 125.7 (37.3) 122 (91.6) 0.81 17.85 0.04 .96
Head nodding (s) 22.5 (51.3) 19.9 (28.7) 2.96 8.52 0.35 73
Eye gaze (s) 572.6 (278.9) 538.4 (142.8) 74.15 5296  1.40 17
Forward leaning (s)  178.8 (585.2) 587 (142.8) 180.57 7475 24263 .02

Note: Data expressed in seconds (s), i.e., the time spent engaging in verbal and nonverbal behaviors.
IQR = Interquartile range. Estimate refers to linear regression coefficients. SE = standard error.

Table 3
Linear regression Model of Forward Leaning at Postallocation
Estimate SE t p
(Intercept) 106.19 87.45 1.21 23
Group 180.57 74.76 242 .02
(Quiz)
SG-EoL
Preallocation (centered) 0.34899 0.14 2.44 .02
Bachelor year
(propaedeutic)
1st year 117.84 104.82 1.12 27
2nd year 196.96 101.61 1.94 .06
3rd year 311 100.81 3.08 .004
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Forward leaning at post-allocation
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Figure 3. Forward leaning, representing the time (in seconds) participants spent
leaning towards the dying person. Red lines indicate the medians. Shaded boxes
represent the interquartile range (1st to 3rd quartiles). Whiskers show the mini-
mum and maximum values. Each dot represents one participant. N = 41. “Quiz”
denotes the control group that engaged with a quiz, while “SG-EoL” refers to the
intervention group that played with the gamified simulation SG-EoL.

Table 4
Linear Regression Model of Head Nodding at Postallocation
Estimate SE t p
(Intercept) 9.16 9.75 0.94 .36
Group 2.96 8.52 0.35 73
(Quiz)
SG-EoL
Preallocation (centered) 0.59 0.13 4.47 .000
Bachelor year
(propaedeutic)
1st year 19.28 11.585 1.66 11
2nd year 52.15 12.04 433 .000
3rd year 28.23 11.23 2.51 .02

ate feedback on users’ choices, conduct debriefing sessions after
scenarios, and include visual elements that depict nonverbal com-
munication, such as body language and facial expressions. Enhanc-
ing these aspects will be crucial in creating a more immersive and
educational experience that equips nursing students with the com-
munication skills necessary to effectively support patients who are
approaching the end of life and their families.

According to this initial study, SG-EoL seems to foster a non-
verbal communication associated with high-quality palliative care
(Beukeboom & Jong, 2008; Danaher et al., 2023; Pullen & Math-
ias, 2010; Rawlings et al., 2019). While this version of SG-EoL
provided meaningful verbal interaction through scenario-based
choices and reflective feedback, the lack of animated patient re-
sponses may have limited its effectiveness in fostering certain non-
verbal behaviors, such as leaning or nodding. Another limitation of
the study was that students only received one month of training.
This period likely did not allow for adequate development of the
range of communication skills needed to deliver effective palliative
care. Likewise, starting this study during the COVID-19 pandemic

Clinical Simulation in Nursing 109 (2025) 101850

made it challenging to recruit a sufficient number of participants,
as many were lost due to school closures. This situation prevented
the study from reaching the number of participants initially de-
termined by the power analysis. The relatively small sample size
(41 participants) may limit the generalizability of the findings to a
broader population of nursing students.

The fact that some behaviors improved with students’ progres-
sion through the curriculum, particularly among 2nd- and 3rd-
year students compared to those in the propaedeutic year, suggests
that gamified simulations alone may not be sufficient for enhanc-
ing communication; instead, they should complement traditional
teaching methods and internships to support communication skill
development.

Conclusions

This study found that the gamified simulation SG-EoL (v2.1)
provided limited improvement in nursing students’ communica-
tion in end-of-life care, enhancing only specific nonverbal behav-
iors like forward-leaning. While the simulation allowed students to
practice interaction in a controlled environment, key communica-
tion skills such as verbal communication and other nonverbal cues
did not show significant gains. These findings suggest that adding
real-time feedback, visual cues, and structured debriefings could
strengthen the simulation’s educational impact. Further research is
recommended to refine these features and support more compre-
hensive skill development in palliative care training.
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