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Abstract

Registered nurses play a significant role in the implementation of the medication process. Game-based
education provides an opportunity for advancing medication administration competence and a new way
to teach medication.

The aim of this quasi-experimental pre-test-post-test design intervention study was to compare the
registered nurses’ medication administration competence before and after training sessions using game-
based learning and traditional e-learning approaches in seven wards across three hospitals in Finland from
September 2018 to January 2020. Data were collected using structured observation and a knowledge test.
Three groups were included in the study: a game group (n=8), an e-learning group (n=9) and a control
group (n=7). Measurements were carried out at three points: a baseline measurement before the inter-
vention and two measurements after the intervention (immediate and delayed post-test). The observa-
tion form and the knowledge test included background information and the four categories (“right pa-

” u Zall

tient,” “right medication information,” "right medication, pharmaceutical form, and right dose and patient
medication education” and "right route and right time of MA, and drug response"). The results were ana-

lysed statistically using chi-squared test and Fisher’s exact test.

A total of 24 nurses were observed, and they completed a baseline knowledge test before intervention
and two post-tests (immediate, n=24 and delayed, n=19) after the intervention. In total, 1,974 medication
preparations and administrations were observed. The biggest improvement was observed in the game
group in the “right route and right time of medication administration and drug response” sub-area be-
tween baseline-test and immediate post-test (+10.3%). Patient identification improved 47.6% in the game
group and 27.1% in the e-learning group between baseline and delayed post-test. Game-based training
intervention had a positive impact on nurses’” medication administration skills, but not in all categories.
Most improvement occurred in patient identification. The knowledge test showed that nurses knew the
standard of practice; so, they knew how to act; however, the observation showed that they did not always
follow guidelines. Game-based training on medication provides one method for continuing education in
medication administration, verifying nurses’ medication competency and developing knowledge.

Published under a CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/).
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Introduction

Registered nurses play a central role in ensuring pa-
tient safety [1] and require many different skills
during the medication administration process [1,2].
Medication administration (MA) errors are a grow-
ing concern in patient safety [3-5], and insufficient
training and competence have been found to in-
crease the risk of MA errors [6] and one of predis-
posing factors for errors [5]. World Health Organi-
zation (WHO) has declared that medication errors
(ME) are a significant cause of injury and avoidable
harm in health care systems [7]. In addition to the
suffering caused to the patient, MEs cause signifi-
cant cost to society [7]. Nurses’ MA competence is
crucial factor of MEs [8]. Some of these adverse
events could be prevented, for instance hospital
settings [9] which highlights importance of patient
safety continuing improvement [10,11] for example
strengthening nurses' knowledge through regular
training [12].

Previous studies have shown the positive effects of
educational interventions on increasing knowledge
[13-15] and reducing MEs [16]. The teaching strate-
gies what we have used in the past may not be suit-
able for all learners, so in the future new ways
should be used to promote learning by using new
technological advancements [17]. Using different
kinds of games is innovative way of learning [18,19],
although the game is not necessarily a substitute
for other learning methods [19]. The usefulness of
3D simulation games in learning has been studied
from the perspective of nursing students, and pre-
vious study has shown that these can be used in
nursing education [20]. The game environment
enables nursing students with a safe space to prac-
tice the medication process [19] and in stimulated
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real-life conditions, which makes them more pre-
pared for real clinical situations [21,22].

The most previous studies have targeted nursing
students, for example explored the usefulness of
learning games in supporting nursing students’
medication skills [23] and students’ satisfaction
with education and their post-intervention atti-
tudes [24], the effects of game-based intervention
on nursing students’ knowledge level [25] and in-
travenous MA knowledge [26]. Limited studies have
been conducted on registered nurses’ skills in clini-
cal practice [27]. Since the implementation of this
study, there have also been some studies on nurses'
MA competence and learning games [28]. Alt-
hough, more research is needed to play game-
based learning role in ensuring the safe MA of
nurses because with the emphasis of study is still on
nursing students and education. There is a research
gap in game studies in knowledge areas. Thus, this
study focused on the preparation and administra-
tion phases of the MA process, which phases are
mainly responsible for nurses [29] and whether MA
played a crucial role in MEs. To address these chal-
technology-based
approaches have been developed. Information re-

lenges, innovative learning
lated to medication is changing and medication has
become more complicated, so from that perspec-
tive, regular continuing education and research re-
lated to nurses’ MA competence is essential. This
study aimed to evaluate the effectiveness of a 3D
game-based educational intervention in improving
nurses’ theoretical and practical medication com-

petence.

Material and methods

This study compared the registered nurses’ MA
competence before and after training sessions

FinJeHeW 2026;18(3) 336



Finnish Journal of eHealth and eWelfare

using game-based learning and traditional e-learn-
ing approaches. A quasi-experimental, three-group
pre-test-post-test design was used [30]. Structured
observations were used to assess practical MA
behaviour, while a knowledge test evaluated theo-
retical medication competence. Registered nurses’
MA competence was studied using a design that in-
volved three measuring points (baseline, immedi-
ate post-test, delayed post-test) and included three
groups. Progression of the study is described in the
supplementary material Figure 1. The Consolidated
Standards of Reporting Trails (CONSORT) checklist
served as a general reporting framework for this
study (see supplementary material Figure 2).

Participants

A total of 72 registered nurses from seven medical
wards across three Finnish hospitals were invited to
participate in this study. Participants were selected
based on a name list which was received from the
ward manager. Starting from a randomly selected
point on list, every third nurse was invited to parti-
cipate in this study. Participation was voluntary, so
many refused, and hence, the original sample size
was small. Subsequently, all the nurses who worked
in these wards (N=138) were invited to participate.
Finally, 25 registered nurses participated in the
study (one nurse participated only in the first obser-
vation). The participants were divided into three
groups: the game-group (n=8), the e-learning group
(n=9), and the control group (n=7). Code numbers
were used by an independent researcher who di-
vided the participants into these groups. However,
it was ensured that each group had participants
from every organisation. During the research pro-
cess, six participants dropped out after the direct
post-test phase. Thus, the number of participants in
the final phase was 19.
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Game development

The 3D game intervention (Imagine) was developed
by two IT companies, between 2016-2017, who
were responsible for the technical implementation.
Interactive 3D game on medication was developed
based on previous research. In this study, the game
was developed for research purposes only, not for
commercial uses. The final game included four
levels which dealt with risk areas in the MA process
(related to patients, medications, staffing, and com-
munication), which was identified based on previ-
ous research. These risk areas have been included
in the game’ four fields; (1) right patient (for exam-
ple, patient identification before MA), (2) right
medication information (for example, patient’s up-
dated medication information), (3) right medica-
tion, pharmaceutical form, and right dose and pa-
tient medication education (for example, the
patient medication education) and, (4) right route
and right time of MA, and drug response. In the
game player can practice situations in realistic con-
ditions. In the game the player can move between
patient room and nurses’ office (see supplementary
material Picture 1; screenshots of patient room and
nurses’ office), perform medication-related tasks
(for example, check the patient’s medications on
the computer in the nurses’ office) and discussion
interactive with patient in the patient room like in
real life. In the game the player must answers also
different kind of questions with consist of MA pro-
cess. During game the player received also tips on
implementing safe MA process. The game develop-
ment process has been described more specifically
elsewhere [31].

Data collection methods

For this study, a structured observation form was
modified based on a previous study [32]. An expert
panel (n=8) evaluated the quality of the observa-
tion form. The panel included three registered

FinJeHeW 2026;18(3) 337



Finnish Journal of eHealth and eWelfare

nurses, one physician, one pharmacist, and three
nursing educators. All these experts evaluated
every statement on a scale from 1=not relevant, 2=
somewhat relevant, 3=relevant, to 4=highly rele-
vant. The validity of each item was assessed by
counting the relevant and highly relevant responses
and dividing the result by the number of panelists.
The validity of the whole measurement was evalu-
ated by averaging the scores of the different items
[33]. In this study, the observation form was pre-
tested at one medical ward. The final observation
form contained 58 items (a total score of CVI=con-
tent validity index 0.97, range 0.75-1), which in-
cluded background information on the observa-

n u

tions, the four categories (“right patient,” “right

”n

medication information,” "right medication, phar-
maceutical form, and right dose and patient medi-
cation education” and "right route and right time of

MA, and drug response").

The questionnaire used in this study was based on
a previous study that used the Imagine game with
nursing students in Finland [34]. The questionnaire
was modified, particularly concerning the back-
ground information questions. The expert panel
(n=8) also evaluated the quality of the question-
naire. The questionnaire (69 items) received a total
score of 0.97 (0.5-1) from the panelists. The ques-
tionnaire was pre-tested by three nurses. No
changes were made based on the pre-test. The final
69-item questionnaire used in this study consisted
of two sections: 1) background information on par-
ticipants’, and 2) the four sub-areas on medication
on a dichotomous scale.

Data collection

Data were collected between September 2018 and
January 2020 using structured observations and an
online questionnaire by one observer. This study in-
cluded a baseline test and two post-tests. Power
analysis was used to calculate the sample size with
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the help of the statistician. Based on the power
analysis (p=0.005 and power=95%), if the goal was
to reduce the number of errors of clinical signifi-
cance (error reduction from 20% to 10%), at least
656 observations were required. Sample size esti-
mation was calculated (a level of significance of 5%,
and power 80%) giving a minimum of 20 partici-
pants in all groups, which determined the desired
group size (mean of the reference group 80, mean
of the test group 90, standard deviation 10) [35].

Baseline observations were performed between
September and October 2018 (n=746). After the
first observation was completed, the nurses (n=24)
were divided into three groups. Subsequently, the
groups participated in a training session that in-
volved taking a knowledge test and then familiaris-
ing themselves with learning material depending on
the group. The nurses in the game group (n=8)
played the 3D game on a computer. The e-learning
group (n=9) was given basic e-learning medication-
related reading material developed for this study,
and the control group (n=7) read other nursing-re-
lated materials. The e-learning group included
same things that a 3D game, but interactive dimen-
sion is missing. After getting sufficiently acquainted
with the material, nurses took the knowledge test
for a second time (n=24). The following observation
round (immediate post-test) (n=24) was conducted
between January and May 2019 (n=649). The third
observation (delayed post-test) was carried out be-
tween July and October 2019 (n=579). After the
third observation round (n=21), the nurses (n=19)
took the knowledge test independently for the
third time (between July 2019 and January 2020).

Ethical considerations

This study was approved by the University of East-
ern Finland Committee on Research Ethics
(15/2018). Prior to the study, research permits
were obtained from all three hospitals involved in
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the study. All participants received both written
and oral information about the study. Participants’
names and each hospital and unit were given their
own code numbers. Participation in this study was
voluntary [36]. All participants signed informed
consent.

Data analysis

The knowledge test responses and observations
were analysed using the IBM SPSS Statistics 27 soft-
ware [30]. The results were analysed statistically
using frequencies and percentages, and the chi-
squared test was used to compare the results be-
tween the three different measurement points and
groups [36]. Fisher’s exact test was used when chi-
squared test results were invalid.

Results

had the Finnish
e-learning course, which was developed to ensure

All participants completed
competence in pharmacotherapy (see supplemen-
tary material Table 1). This course has been com-
monly used in Finland in the last ten years. In total,
the observations (n=1.974) were conducted for 93
h (see supplementary material Table 2). Each med-
ication was counted as one administration, even if
multiple medications were administered at same
time.

MA competence baseline, immediate and delayed
post-tests

Observations: At baseline (2-5 months before the
intervention), patient identification was carried out
in 25.8% (191/740) of all MAs (Table 1). The diffe-
rence between the game group and both other
group results was statistically significant (p<0.001)
(see supplementary material Table 3). At immedi-
ate post-test (0-4 months after the intervention),
in 35.5%

the patient’s identity was verified
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(229/645) of all MAs. The difference between the
baseline test and immediate post-test (6.3% to
36.4%) was statistically significant in the game
group (p<0.001). At delayed post-test (four to 10
months after the intervention), over half (53.6%,
307/573) of the observed cases verified the pa-
tient’s identity. The difference in the game and e-
learning groups between the immediate and de-
layed post-tests (game p=0.001, e-learning
p<0.001), and between the baseline test and de-
layed post-test (game and e-learning, p<0.001) was
statistically significant. Nurses used two methods
(checked the patient’s wristband and asked their
names and/or dates of birth) to identify the patient
at baseline 0%, at immediate post-test 5.9%
(38/645) and at delayed post-test 5.9% (34/573).

Knowledge tests: At baseline, the statements that
the nurses were most likely to answer incorrectly or
state their lack of knowledge (“/ do not know”) were
“If the patient does not remember his/her medica-
tions, it is sufficient that the medication information
is checked by his/her relative or someone else
responsible for caring for the patient” (25%, 6/24)
and “If necessary, a capsule can be opened and
mixed with the food” (50%, 12/24) (Table 2). At im-
mediate post-test (the second knowledge test),
45.8% (13/24) of the respondents disagreed that a
capsule could be opened and mixed with the food.
There was a 50% improvement in the game group
(37.5%—87.5%). In the game group, the knowledge
test results obtained delayed post-test (4-12
months after the intervention) also showed a nega-
tive change compared to the immediate post-test.
For example, in the claim related to opening cap-
sules change was -54.2%. As a summary of the re-
sults gamification had positive effects on nurses’
MA competence, but not in all areas of MA compe-
tence. The change in competence was not neces-
sarily big or permanent in longer term.
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Table 1. Comparison of observation baseline-test, immediate and delayed post-tests (1=Game group, 2=E-learning group, and 3=Control group).

Variable Baseline-test Immediate post-test Delayed post-test P-value: compared baseline-test and, imme-
n %) n{x) n{x) e e
Double-checking was done (yes) 1. 226/257 (87.9) 203/220 (92.3) 126/152 (82.9) 0.117 0.005 0.155
2. 235/300 (78.3) 202/232 (87.1) 224/237 (94.5) 0.009 0.005 <0.001
3. 153/185 (82.7) 174/195 (89.2) 159/179 (88.8) 0.066 0.901 0.095
Patient identification (yes) 1. 16/255 (6.3) 80/220 (36.4) 82/152 (53.9) <0.001 0.001  <0.001
2. 109/300  (36.3) 92/232 (39.7)  156/246  (63.4) 0.433 <0.001 <0.001
3.  66/185 (35.7) 57/193 (29.5) 69/175 (39.4) 0.203  0.046  0.462
The patient was told which medications were given to 1. 234/255 (91.8) 178/220 (80.9) 143/148 (96.6) 0.001 <0.001 0.056
him/her (yes) 2. 281/300  (93.7) 206/231 (89.2) 245/246  (99.6) 0.063 <0.001 <0.001
3. 170/181 (93.9) 181/183 (98.9) 167/174 (96.0) 0.010 0.097* 0.378
The patient was asked to check the medications 1. 49/255 (19.2) 71/220 (32.3) 9/148 (6.1) 0.001 <0.001 <0.001
her/himself (ves) 2. 61/297 (20.5) 62/231 (26.8)  27/246 (11.0) 0089 <0.001  0.003
3. 25/181 (13.8) 2/183 (1.1) 7/174 (4.0) <0.001  0.097* 0.001
The nurse made sure the patient received/took the 1. 78/255 (30.6) 9/220 (4.2) 21/148 (14.2) <0.001 0.001 <0.001
medications (yes) 2. 114/29  (38.5) 44/231 (19.0)  22/246 (8.9) <0001 0001  <0.001
3. 49/181 (27.1) 63/183 (34.4) 17/173 (9.8) 0.129 <0.001  <0.001
Interruptions (yes) 1. 20/257 (7.8) 44/221 (19.9) 12/152 (7.9) <0.001 0.001 0.967
2. 21/304 (6.9) 18/232 (7.8) 21/247 (8.5) 0.707  0.766 0.483
3. 37/185 (20.0) 13/196 (6.6) 35/180 (19.4) <0.001 <0.001 0.894

Chi-squared test and Fisher’s exact test*
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Table 2. Nurses to knowledge test statements and sub-areas, comparison between baseline-test, imme-
diate and delayed post-tests (1=Game group, 2=E-learning group, and 3=Control group).

Statement or question Baseline-test % Immediate post-test %  Delayed post-test %
The room number or patient’s bed can be used 1. 100 100 100
for identification (no) 2. 100 100 100
3. 100 100 83.3
Resoriblette may be swallowed (no) 1. 87.5 100 100
2. 77.8 77.8 100
3. 71.4 71.4 100
The patient should be included in checking their 1. 62.5 87.5 66.7
medication information and medications (yes) 2. 77.8 100 100
3. 57.1 71.4 66.7
A capsule may be opened and mixed with food 1. 37.5 87.5 33.3
(no) 2. 66.7 22.2 42.9
3. 42.9 28.6 66.7
A buccal tablet is put on oral mucosa, where it 1. 62.5 100 100
can dissolve on its own (yes) 2. 77.8 100 85.7
3. 100 100 100
A patient’s identity can be verified by asking “Is 1. 87.5 100 83.3
your name patient name?” (no) 2. 77.8 100 85.7
3. 85.7 85.7 100
It is the patient’s responsibility to provide their 1. 75.0 87.5 100
personal information on their own initiative (no) 2. 100 88.9 100
3. 71.4 71.4 100
Only identified prescription medications are rec- 1. 62.5 100 83.3
orded in the list of medications (no) 2. 55.6 77.8 42.9
3. 42.9 57.1 83.3
If a patient does not remember his/her medica- 1. 25.0 50.0 333
tions, verifying the medication from his/her rela- 2. 33.3 44.4 57.1
tive or from other party responsible for caring 3. 14.3 28.6 66.7
for the patient will suffice (no)
If medication has been previously discontinued 1. 87.5 100 66.7
and the drug still appears on the medication list, 2. 88.9 100 85.7
the nurse can remove it without consulting a 3. 71.4 71.4 100
doctor (no)
When the patient is transferred to another unit, 1. 50.0 87.5 66.7
it is sufficient that the unit transferring the pa- 2. 88.9 88.9 100
tient ensures up-to-date medication information 3. 100 85.7 66.7
for the patient (no)
Medication errors related to patient identifica- 1. 100 87.5 100
tion cannot cause serious incidents (false) 2. 100 88.9 85.7
3. 100 100 100
Medication guidance does not need to consider 1. 100 75.0 83.3
information given by the patient about his/her 2. 77.8 88.9 71.4
own medications and drug treatment (false) 3. 100 100 100
If the patient does not remember his/her medi- 1. 75.0 100 83.3
cations, you can trust in the medication infor- 2. 88.9 100 85.7
mation recorded during a previous treatment 3. 42.9 57.1 83.3

period (no)
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Discussion

This study compared the registered nurses’ MA
competence before and after training sessions
using game-based learning and traditional e-learn-
ing approaches. Nurses’ role in safe MA is crucial
[1,5,37] at time of data collection for this study and
currently, it demands adequate MA competence.
However, based on the knowledge test, this study
showed that nurses’” MA competence were good in
some areas but there were deficiencies in others.
These findings are consistent with previous re-
search [1]. Although, in the knowledge test, the
nurses’ knowledge was good in some categories,
for example, patient identification, their practical
skills were not always similar. This finding is in line
with a previous study [38]. Previous study empha-
sizes the importance of correspondence theory-
based knowledge and clinical practice [8]. There-
fore, nurses’ MA skills need systematic and regular
training, to repeat and improve skills [1,8,39,40]
and medication safety, and prevent them from re-
turning to old habits. It is important to pay more at-
tention to nurses’ practical MA behaviour. This is
also highlighted by the prevalence of medication er-
rors [5,9,11] among nurses [12] despite the atten-
tion paid to prevent them recently.

The study results showed that interactive game-
based educational interventions increased nurses’
MA skills. Previous and recent studies supported
these findings. For example, in the Ghafouri and
colleagues’ study gamification enhanced nurses’
medication performance [28]. In the game, the
player gets to practice in safe place [19] and the
same things as in the real world under realistic con-
ditions as an active participant [21,22]. Previous
studies have highlighted the benefits of educational
interventions [13-16,39], but also their ineffective-
ness [41]. Based on the observations, the biggest

improvement occurred in verifying patients’
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identities. However, all three groups demonstrated
a need for more training and perhaps more habitu-
ation in the process of patient medication identifi-
cation verification. Previous studies have also
shown that the patient’s identity was not verified
during each MA [1,42] at least using two different
identifiers [43], although previous studies have
found the wrong patient to be a common cause of
MEs [6,12,42]. Development in patient identifica-
tion using at least two patient identifiers (for exam-
ple checking wristbands and asking for the patient’s
full name) were also observed in the recent study,
although it was considerably more common than in
this study [43]. This demonstrates that nurses did
not follow all the guidelines. The same problem was
found in previous studies [1,40]. Nurses knew how
to act in theory but failed to follow these guidelines
in practice. This highlights the need to support
nurses’ role in safe MA [1,37]. More attention
should also be paid to making sure that nurses fol-
low the valid guidelines. Following the guidelines is
also important from the perspective of MEs. Some
MEs could be prevented, thus reducing harm to pa-
tients [11]. However, guidelines are not always
available [44].

The game group scored higher in the sub-areas of
the knowledge test after the educational interven-
tion, and this was most visible in the immediate
post-test. Between the immediate and delayed
post-tests, there was a slight decline in the scores,
exceptin the “right patient’ sub-area. Nevertheless,
the scores were higher during the delayed post-test
than at baseline. A similar finding was seen in a pre-
vious study where ME rates decreased immediately
after a simulation-based educational intervention
but increased slightly by the final post-intervention
measurements [45]. Many factors influence MEs
among nurses, for example knowledge and skills
[12], lack of training [44] or insufficient training [5].
This demonstrates that remaining MA competence
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adequate level, requires regular, continuous and
sufficient training. It is important that training is
available to all nurses [8]. In addition, nurses' MA
competence is challenged by the development of
medication, so, from that perspective, regular con-
tinuing education related to nurses’ MA compe-
tence is essential. Although, medication is evolving
constantly, nurse’s central role in ensuring patient
safety remains. Moreover, in clinical practice, it is
important to ensure competence in pharmacothe-
rapy of nurses at regular intervals, which commonly
is the practice in Finland. This can be ensured that
all nurses implementing MA have the MA compe-
tence required by their profession and implemen-
tation of safe MA now and the future.

Nurses” MA competence still needs to be devel-
oped. The knowledge test showed that nurses knew
how to act in theory, but the observation showed
that they failed to follow guidelines in practice, for
example verifying the patient before administra-
tion of the medication. Game-based training on
medication provides one method for continuing
education in medication, verifying nurses’ medica-
tion competency and developing knowledge. More-
over, game-based training on medication should be
considered for all kinds of education when the goal
is to improve in MA competence, at least as a sup-
port for other teaching methods [19]. Previous
study recommended integrating game-based inter-
ventions into nursing education [25] which would
make the use of games in continuing education of
medication more familiar to future nurses.

Limitations and strengths

This study has a few limitations. First, although we
tried to increase the number of participants by in-
viting all the nurses from the wards, the final num-
ber of participants remained small. The study had a
small number of participants in each group, which
reduce the statistical power of the study and
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limiting generalisability of results. Based on power
analysis the minimum number of participants was
not achieved. Six participants dropped out of their
own free will between baseline test and delayed
post-test. Second, the observations were per-
formed by only one observer, which could have re-
sulted in missing information during the observa-
tions. The observations were conducted in real-life
situations. The presence of an observer may have
affected nurses’ performance in MA (Hawthorne’s
effect) [46]. Third, the measurement interval was
long, and factors ither than the intervention may
have influenced the results. Fourth, some of the
knowledge test questions were interpretative,
which must be considered when the validity of the
results is assessed. The final interpretation of the
answers was made in collaboration with the
authors of the study. Lastly, more than five years
have passed since data were collected and medica-
tion is constantly evolving, which limits generalisa-
bility of results to the present day. However, the
guestions asked in the knowledge test and ob-
served form are also relevant for the measurement
of today's required MA competence of nurses in
Finland, at least for the most part. Despite these
limitations, this study has some strengths. This
study used two different instruments, had three
measurement times, and compared two different
groups (e-learning and control) to the intervention
group (game). Both the observation form and the
knowledge test have been used in previous studies
and evaluated using an expert panel and found to
measure the phenomenon of the study.

Conclusions

This quasi-experimental intervention study demon-
strates that a game-based educational intervention
has an impact on nurses’” MA competence, espe-
cially regarding patient identification, but the
change in knowledge is not necessarily big or
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permanent in the longer term. External factors of
the study may also have influenced changes in
nurses’ MA competence. Nurses knew that patient-
identification-related MEs can cause serious inci-
dents, but their behaviour in practice did not always
reflect this.

These findings suggest that despite a positive trend
toward improvement in some areas of nurses’ MA
competence, nurses’ knowledge declined after 4-
12 months of game-based educational interven-
tion, indicating a need for continuing education,
which is crucial for frontline nurses. An interactive
3D game on medication provides one method for
continuing education in MA, at least alongside
other teaching methods. Verifying the patient’s
identification demands more attention. Further re-
search is needed to clarify the reasons why nurses
did not always follow the guidelines, for example
verifying the patient’s identification. It is also im-
portant to clarify what kind of educational interven-
tions are effective, as well as whether educational
interventions have long-lasting effects.
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