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Abstract. Background and aim: Obtaining, positioning, and managing intravenous access is complex but com-
mon procedure in nursing care practice. Learning the right knowledge and skills during basic nurse educa-
tion is an essential goal. The use of simulators allows for a better acquisition of skills, guaranteeing safety for
patients and nursing students. However, the literature is still lacking on the use of simulation for intravenous
cannulation procedures and device management, presenting few conflicting results. The aim of this study was
to examine the effect of simulator-based learning on vascular access management in a population of nurs-
ing students. Methods: Using a comparative observational study design we evaluated the effect of simulator
learning on vascular access management in a nursing student population. Resu/zs: The differences between the
scores at T'1 between the groups of students are significant for obtaining vascular access with relative manage-
ment of the device and intravenous therapy (t = 3.062, p = 0.001), while at T0, albeit with strong differences
in scores means (t = 0.061, p = 0.871) are not statistically significant. Early use of the simulator is also funda-
mental over time (t = 5.362, p = 0.001). Furthermore, the satisfaction noted by the students during the clinical
simulations improves with the increase in the number of the same, as it can influence the single performance.
Conclusions: Nursing training based on the use of simulators favors a better acquisition of skills compared to
traditional didactic. (www.actabiomedica.it)
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Introduction

Obtaining intravenous access, managing intrave-
nous access, and administering intravenous drug ther-
apy are complex procedures (1,2) commonly carried out
in daily care practice (2, 3) under the direct responsibil-
ity of nurses (1, 4). These procedures are not free from
risks and complications that may jeopardize the health
and sometimes even the life of the patient (5). The most
common complications presented in the scientific liter-
ature include phlebitis, vascular access occlusion, device
displacement and device-related infections (6). These
complications had found in over 30% of intravenous

access devices implemented, and the mere presence of
one of these complications leads to premature removal
of vascular access (7). After initial vascular access place-
ment, any premature removal generates an increase in
costs and the possibility of resorting to more expensive
and invasive procedures (6). The literature shows that
the overall failure rate of intravenous access placement
and management is over 30% (7). Among the main
causes of failure leading to premature removal of devices
that guarantee vascular access is a deficit of knowledge
and skills on the part of nurses (7). There is evidence
that device insertion knowledge, confidence and skill
are related to first-time placement success (8, 9) and
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that the risk of complications is reduced when experi-
enced nurses perform the insertions (7).

It is therefore essential to begin improving the
ability to manage the entire intravenous therapy pro-
cedure — from the positioning of the device and its
management up to its ‘normal’ removal —in the basic
training of nurses (5) to train professionals with ad-
equate knowledge and skills and ensure effective and
efficient interventions. This could reduce the compli-
cations and health costs associated with this procedure
(10,11). It is therefore necessary to ensure that nursing
students can adequately develop these skills (5).

In traditional nursing learning programs, due to
the large number of students and the requirement to
ensure patient safety, the development of these skills
in purely clinical settings can be challenging (12).
Furthermore, this situation is worse by the constant
decrease in hospital beds and the chronic shortage of
nursing staff (13, 14).

Simulation is a teaching approach that comple-
ments traditionally delivered education by enabling
students to develop knowledge and skills in a safe en-
vironment (2). The use of simulation laboratories is now
an integral part of medical and nursing education (15).
These laboratories reproduce situations like what is pre-
sent daily in clinical practice, (4) allowing nursing stu-
dents to acquire competencies and implement their skills
before practicing on real patients (16). This ensures both
correct integration between theory and practice (17) and
patient safety (18-20). A successful integration of theo-
retical learning and practical experience greatly increases
learning potential (21). Indeed, the literature shows how
the use of simulators has a significant influence on learn-
ing (22). Simulation labs allow common, non-clinical
practice situations to be reproduced in a low-risk envi-
ronment, (5) which does not generate pressure on stu-
dents (23). In this pedagogical context, the students are
supervised and supported by a tutor (24) who provides
indications and specific educational interventions (15).
This leaves the students free from pressure and from the
fear of making a mistake or causing harm to the pa-
tient (25) while strengthening their clinical skills (26).
The use of simulation leads to an increase in levels of
satisfaction and confidence on the part of the students,
yielding a reduction in anxiety before approaching clini-
cal practice in internships and a better understanding of

the involved procedures (23, 27); all of this can be cor-
related with an improvement in care outcomes (23).

While simulation has been used for both complex
and simple medical procedures, yielding skill improve-
ment in both experienced and inexperienced subjects,
(15) little has been published on the use of simulation for
intravenous cannulation procedures and device manage-
ment, (28, 29) particularly in the Italian context (2).

The aim of this study was to examine the effect of
simulator-based learning on vascular access manage-
ment in a population of nursing students.

Methods
Design

This study evaluated the effectiveness of an edu-
cational intervention in which simulations were per-
formed to help teach the participants how to find and
manage vascular access. A comparative design was
used to conduct this study.

Setting

In this course of the study, professional training
laboratories were set up fort the use of simulators. Stu-
dents were asked to participate voluntarily in the study
after the internal university committee approval.

Sample

Our sample consisted of students who were about to
learn these skills for the first time in the Nursing Course
at Magna Graecia University in Catanzaro. All students
received a scheduled learning program, then two groups
of students were randomized to receive practice training
(experimental group) with the use of a simulator tool
(here defined as anatomical arm) immediately after it or
to not receive practice training (Control Group).

The minimum sample size required to conduct the
study was calculated using the software G*Power 3.1,
and the number of participants from a t-test of both
groups was calculated using a two-tailed test, a signifi-
cance level of a=0.05, an effect size of 0.95 and a power
of 0.80, requiring a minimum of 28 students per arm.
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Thirty students per arm were recruited out of a total
number of 60 nursing students.

Participation procedures

All participants completed the study without with-
drawing. Both groups completed theoretical training
on vascular access placement and management through
a standardized frontal lesson that included videos. In
this phase the students were present at the same time,
in the same classroom, and with the same teacher. At
the end of the lesson, the students belonging to the
experimental group went to training laboratory room
where they carried out exercises on the positioning of a
vascular access device in an anatomical arm and on the
consequent management of the intravenous therapy.
A tutor was present and guided the exercises, explain-
ing the procedure and clarifying any errors or doubts
raised by the students. Subsequently, it was asked to
proceed to find an intravenous access on an anatomical
arm to all students. This time was defined as TO.

After 5 days all the students of both groups ac-
tively participated in a practical lesson in the intern-
ship laboratory related to proceed with vascular access
and intravenous therapy administration. At the end of
this session, all students were asked to proceed with
finding a vascular access and administering intrave-
nous therapy. This time was defined as T1. In each
group, a different anatomical arm was used (compared
to the one used previously). Students’ performances
were evaluated, and in cases of error, the procedure was
repeated up to a maximum of three times.

Instrument

An ad hoc socio-demographic questionnaire was
created to collect the socio-demographic data of the
participants.

A checklist to evaluate knowledge of how to insert
a vascular access and administer intravenous therapy
was designed by the researchers with reference to re-
cent scientific evidence (e.g.: we have a vial of penicillin
with a concentration of 1,500,000 IU diluted in 6 ml.
We must administer 800,000 IU to patient. Calculate
how many ml must be administered) (30) and it was
used in both groups.

To evaluate student satisfaction during the clinical
simulations, the Satisfaction with Simulation Experi-
ence (SSE) Italian version scale was used (21) which
refers to the original English version (31). This scale al-
lows the satisfaction of nursing students to be evaluated
after training using simulators, high-fidelity or other-
wise (31). This tool represents, to date, the only scale
validated in Italian (SSE-ITA) that is suitable for as-
sessing student satisfaction after simulations (21). The
SSE is a 5-point Likert scale (ranging from ‘strongly
disagree’ to ‘completely agree’) made up of 18 items
that investigates three dimensions of the simulation
experience: nine items make up the first area, ‘debrief-
ing and reflections’, which evaluates the validity and
the importance of the debriefing (e.g.: “Reflections and
discussion on how simulation reinforced my learning”);
the second area is evaluated through five items that
investigate the ability to develop “clinical reasoning”
(e.g.: “The simulation developed my decision-making
skills in clinic”); and the third area evaluates, by four
items, evaluates the “clinical learning” (e.g.: “The simu-
lation tested my clinical ability”). The scale had I-CVI
values all higher than 0.80, S-CVI, obtained from the
mean of all coefficients, of 0.94. The Reliability Coef-
ficient, regarding stability, was r=0.88 (21).

Internal consistency was good for the “Debriefing
and reflections” block (0=0.745) and both acceptable
for the “Clinical reasoning” block (a=0.69) and “Clini-
cal learning” block (a=0.635) (21).

In our study this questionnaire showed a similar
internal consistency for the “Debriefing and reflec-
tions” block (0=0.70), for the “Clinical reasoning”
block (a=0.64), for “Clinical learning” block (0=0.60)
and similar reliability coefficient (r=0.81).

Sociodemographic data were collected at the be-
ginning of the first lesson. Evaluations of the correct
positioning and management of the devices for obtain-
ing intravenous access and the correct execution of the
therapy were conducted at TO and T1 in both groups.
The SSE was administered at TO for the experimental
group only and at T'1 for both groups.

Data analyses strategies

Data were presented as numbers or percentages
for categorical variables. Continuous data are expressed
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as the mean * standard deviation (SD); a chi-square
test () test) was performed to evaluate significant dif-
ferences of proportions or percentages between two
groups. Test for normal distribution was performed by
Shapiro-Wilk test. Particularly if Shapiro-Wilk test was
not significant, the T test was performed. In addiction
Levene’s Test for equality of variances was performed.
If the Levene’s test was not significant, (if therefore the
groups’ variance was homogeneous), a 2 independent
samples t-test it would be performed to test the differ-
ences of means between two different groups; it would
otherwise have been performed a Welch’s t-test for
unequal variances. To test the differences of means be-
tween T0 and T1 for the experimental group the t-test
for paired data was used. Instead, if the Levene’s test was
positive (P<0.05), i.e., the groups were not homogene-
ous, the t-test corrected for unequal variances by Welch
test was performed.

Finally, Cronbach’s alpha statistic was used to in-
vestigate the internal consistency of a questionnaire.
The interclass correlation coeflicient (r) was used to
measure the reliability of questionnaire in our study.

All tests with p-value < 0.05 were considered
significant. The statistical analysis was performed by
Matlab statistical toolbox version 2008 (MathWorks,
Natick, MA, USA).

Results
Sample description

Sixty students have recruited in the study during
their training course, 26 males and 34 females, and
their average age was 21 years. The participants had
divided into experimental and control groups: 30 sub-

jects for each group (Table 1). The Levene’s test of the

Table 1. Sample characteristics.

equality of variances showed that the hypothesis of the
homogeneity of the variances yielded a value of F=2.01
(p=0.161). Thus, we proceeded with at-test to compare
the continuous variables while for categorical variables
we used chi-squared tests of the two samples.

Student’s knowledge

The differences found between the scores at TO
in both groups regarding ‘knowledge’ of obtaining
vascular access along with related management of the
device and intravenous therapy (# = 0.204, p = 0.838)
were not statistically significant. The differences found
between the scores at T1 in both groups for obtaining
‘knowledge’ of vascular access, relative management of
the device and intravenous therapy (# = 3.52, p = 0.001)
were statistically significant (Table 2). Therefore, start-
ing from similar theoretical and practical knowledge,
the students who carried out a practical exercise im-
mediately after the theoretical lesson showed a better
learning of theoretical concepts as well.

Student’s vascular access performance

The mean score of the first simulation of the inser-
tion and management of both vascular accesses perfor-
mance was 57.13 (SD+4.81) for the experimental group
and 38.88 (SD9.16) for the control group (£=9.66,
$=0.001). At 'T1, the mean of the second score relating
to the insertion and management of both vascular access
and intravenous therapy was 62.11 (SD+3.21) for the
experimental group and 44.38 (SD+7.89) for the control
group (#=11.40, p=0.001) (Table 3). We can therefore
observe how having carried out a practical simulation
immediately after the end of the theoretical lesson and
having repeated the same simulation, has favored the ac-
quisition of these skills compared to control group.

Characteristics Experimental Group Mean + SD Control Group Mean * SD
AGE 21.2; +2.37 21.1;+1.99
N (%) N (%)
GENDER Male 13 (43%) 14 (47%)
Female 17 (57%) 16 (53%)

Note: SD = Standard Deviation
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Table 2. Level of knowledge.

Time 0 Time 1
Control Group Experimental Group Control Group
(N. 30)** (N. 30)** (N. 30)** Experimental Group (N. 30)*
Mean*St.Dev 58.5+21.49 57.3£23.89 85.66+15.68 68.06+22.48
Shapiro-Wilk W=0.987 W=0.878
test $=0.445 £=0.625
t-value (df) 0.204 (58) 3.52 (58)
P value 0.838 *0.001
Legend: N = number of participants
Table 3. Vascular access performance.
TO T1
Control Group Experimental Control Group
Experimental Group (N. 30) ** (N. 30) ** Group (N. 30) * (N. 30) **
Mean+St.Dev 57.1324.81 38.88+9.16 62.11£3.21 44.38+7.89
Shapiro-Wilk W=0.950 W=0.768
test 2=0.692 2=0.545
t-value (df) 9.66 (58) 11.40 (58)
p value *0.001 *0.001

Legend: N = number of participants

Student’s satisfaction

While not showing complete statistical signifi-
cance, the satisfaction noted by the students during the
clinical simulations improved as more of them were
surveyed (Table 4). The results show an increase in the
total average score and for each item in the experimen-
tal group. The latter group, which used a simulation as
an integral part of their lesson, already showed better
average scores on the first survey.

Discussion

Finding and managing vascular access and cor-
rectly administering intravenous therapies represent
some of the essential practices of the nursing profession,
regardless of the setting in which one operates (2, 32).

The literature does not present clear results in fa-
vor of a specific teaching method aimed at teaching

the theoretical and practical skills necessary for the
correct management of the entire process under study.
Thus, further studies are recommended (2).

Our results showed that the levels of knowledge
increased in the two groups following the simulation.
Although not statistically significant, the mean score of
the experimental group was slightly higher than that of
the control group, even at TO. Furthermore, a signifi-
cant increase in the mean score, with a reduction in the
standard deviation, had noted within the experimental
group. This indicates the importance of repeated simu-
lations. As reported in the literature, simulation im-
proves the retention of such knowledge (5, 33).

The results of our study showed that the experi-
mental group immediately had better average scores
in relation to the correct delivery of clinical services.
Furthermore, the use of simulations produced increases
in these scores in both groups. These results suggest that
the use of simulators within the curricula of nurses is
successful in transferring certain skills, as indicated by



Acta Biomed 2023; Vol. 94, N. 3: ¢2023130

Table 4. Student satisfaction.

EG EGvs CG

TO T1 T1 (T0-T1) (T1-T1)
SSE extension EG EG CG p value p value
TOTAL (%) 1434 (79.6) 1497 (83.1) 1326 (73.6) 0.06 0.06

mean (+8D) mean (+8D) mean (+8D)

d. debriefing and 3.4(0.7) 3.7 (0.689) 3.6 (0.58) 0.10 0.55
reflections
d.: clinical 3.8(0.61) 3.9(0.59) 4.1(2.4) 0.52 0.23
reasoning
d.: clinical skills 3.5(0.3) 4(0.7) 4.6 (0.75) *0.001 *0.002

All data had normal distribution.

Legend: SSE = Satisfaction Simulation Experience; d. = dimension (SSE); EG = Experimental Group; CG = Control Group; SD = Standard Deviation;

TO = Time 0; T1 = Time 1; * = statistically significant

the scientific literature (5). However, existing work em-
phasize that there is no distinction between the types
of simulations used in the transfer of these skills (34).

Analysis of the SSE showed that the satisfaction
perceived by the students was higher in the experi-
mental group at TO and increased with repeated use of
the simulator. In fact, satisfaction with simulations, in
addition to bolstering learning, (21) strengthens clini-
cal knowledge (26).

Therefore, it appears clear that the use of simula-
tors can play an important role in the training paths
of nurses.

Our study has some limitations. First, the two
groups were not homogeneous at the outset. Further-
more, in the four days between TO and T1, we did
not know with certainty whether any students imple-
mented their own personal practices regarding the clin-
ical skills of the procedure under study; just as we do
not have the certainty that the procedure being studied
may have already been taken into consideration by the
students within their precedent clinical settings. Fur-
thermore, although the checklists were drawn from the
literature and the content validity of these forms was
established, we did not assess the inter-rater reliability.

Conclusion

In sum, our results show how a training method
that includes the use of simulators promotes the

acquisition of knowledge and skills related to finding
and managing vascular access while correctly manag-
ing intravenous therapy earlier than the classic training
still in use today. Furthermore, the same results show
how the repeated use of simulators leads to improved
acquisition of these skills and greater satisfaction on the
part of students. Simulation practices should therefore
reproduce real situations as faithfully as possible and
should be included in the teaching agenda of nursing
education. However, further studies with larger, mul-
ticenter sample sizes are needed, as well as studies that
make comparisons with areal clinical environment.

Acknowledgments: Authors thanks all students participating in
the study

Funding: The author(s) received no financial support for the re-
search, authorship, and/or publication of this article.

Ethic Committee: Not applicable

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g.: consultancies, stock ownership, eq-
uity interest, patent/licensing arrangement etc.) that might pose a
conflict of interest in connection with the submitted article.

Authors Contribution: SS, PD (conceptualization, methodology,
software, validation, formal analysis, investigation, data curation,



Acta Biomed 2023; Vol. 94, N. 3: ¢2023130

original draft preparation, review, and editing); NS, VB, CM (soft-
ware, formal analysis, investigation, original draft preparation);
SB and GG (conceptualization, software, formal analysis, data cu-
ration, review and editing); DB, SC, GP (conceptualization, meth-
odology, original draft preparation).

References

1. Gorski LA. The 2016 infusion therapy standards of practice.
Home Healthcare Now. 2017 Jan;35(1):10-18.

2. Arslan S, Kuzu Kurban N, Takmak S, Sanlialp Zeyrek A,
Oztik S, Senol H. Effectiveness of simulation-based periph-
eral intravenous catheterization training for nursing students
and hospital nurses:a systematic review and meta-analysis.
Journal of Clinical Nursing. 2022 Mar;31(5-6):483-496.

3. Kus B, Buyukyilmaz F. Effectiveness of vialon biomaterial
versus teflon catheters for peripheral intravenous placement:
a randomized clinical trial. Japan Journal of Nursing Sci-
ence: JJNS. 2020 Jul;17(3):e12328.

4. Lee JS. Implementation and evaluation of a virtual reality
simulation: intravenous injection training system. Inter-
national Journal of Environmental Research and Public
Health. 2022 Apr 29;19(9).

5. Uzelli Yilmaz D, Sari D. Examining the effect of simulation-
based learning on intravenous therapy administration’
knowledge, performance, and clinical assessment skills of
first-year nursing students. Nurse Education Today. 2021
Jul;102:104924.

6. Helm RE, Klausner JD, Klemperer JD, Flint LM, Huang E.
Accepted but unacceptable: peripheral IV catheter failure.
Journal of Infusion Nursing: the Official Publication of the
Infusion Nurses Society. 2015 May-Jun;38(3):189-203.

7. Keleckai NL, Schuster CA, Murray CL, et al. Improving
nurses’ peripheral intravenous catheter insertion knowledge,
confidence, and skills using a simulation-based blended
learning program:a randomized trial. Simulation in Health-
care: Journal of the Society for Simulation in Healthcare.
2016 Dec;11(6):376-384.

8. Frey AM. Success rates for peripheral iv insertion in a chil-
dren’s hospital. Financial implications. Journal of Intrave-
nous Nursing: the Official Publication of the Intravenous
Nurses Society. 1998 May-Jun;21(3):160-165.

9.Jacobson AF, Winslow EH. Variables influencing intrave-
nous catheter insertion difficulty and failure: an analysis of
339 intravenous catheter insertions. Heart & Lung: the Jour-
nal of Critical Care. 2005 Sep-Oct;34(5):345-359.

10. Ahlin C, Klang-Soderkvist B, Johansson E, Bjorkholm M,
Lofmark A. Assessing nursing students’ knowledge and
skills in performing venepuncture and inserting periph-
eral venous catheters. Nurse Education in Practice. 2017
Mar;23:8-14.

11. Sherwood R], Francis G. The effect of mannequin fidelity on
the achievement of learning outcomes for nursing, midwifery
and allied healthcare practitioners: systematic review and

meta-analysis. Nurse Education Today. 2018 Oct;69:81-94.

12.de Souza-Junior VD, Mendes IAC, Marchi-Alves LM,
Jackman D, Wilson-Keates B, de Godoy S. Peripheral veni-
puncture education strategies for nursing students: an in-
tegrative literature review. Journal of Infusion Nursing: the
Official Publication of the Infusion Nurses Society. 2020
Jan/Feb;43(1):24-32.

13.Roh YS, Lim E]J. Pre-course simulation as a predictor of
satisfaction with an emergency nursing clinical course. In-
ternational Journal of Nursing Education Scholarship. 2014
Apr 15;11.

14. Ewertsson M, Allvin R, Holmstrom IK, Blomberg K.
Walking the bridge: nursing students’ learning in clini-
cal skill laboratories. Nurse Education in Practice. 2015
Jul;15(4):277-283.

15. Herrmann-Werner A, Nikendei C, Keifenheim K, et al.
“Best practices” skills lab training vs. a “see one, do one”
approach in undergraduate medical education: an RCT on
students’ long-term ability to perform procedural clinical
skills. PloS One. 2013;8(9):e76354.

16. Nikendei C, Zeuch A, Dieckmann P, et al. Role-playing
for more realistic technical skills training. Medical Teacher.
2005 Mar;27(2):122-126.

17. Haraldseid C, Friberg F, Aase K. Nursing students’ percep-
tions of factors influencing their learning environment in a
clinical skills laboratory: a qualitative study. Nurse Educa-
tion Today. 2015 Sep;35(9):e1-6.

18. Loukas C, Nikiteas N, Kanakis M, Georgiou E. Evaluat-
ing the effectiveness of virtual reality simulation train-
ing in intravenous cannulation. Simulation in Healthcare:
Journal of the Society for Simulation in Healthcare. 2011
Aug;6(4):213-217.

19. Au ML, Lo MS, Cheong W, Wang SC, Van IK. Nursing
students’ perception of high-fidelity simulation activity in-
stead of clinical placement: a qualitative study. Nurse Edu-
cation Today. 2016 Apr;39:16-21.

20.Kim M, Ha J. Simulation-based education program on
postpartum hemorrhage for nursing students. Korean Jour-
nal of Women Health Nursing. 2020 Mar 31;26(1):19-27.

21. Guasconi M, Tansini B, Granata C, et al. First Italian vali-
dation of the “Satisfaction with simulation experience” scale
(SSE) for the evaluation of the learning experience through
simulation. ActaBiomedica: AteneiParmensis. 2021 Mar
31;92(S2):e2021002.

22. Sprawls P. Evolving models for medical physics education
and training: a global perspective. Biomedical Imaging and
Intervention Journal. 2008 Jan;4(1):e16.

23. Rubbi I, Ferri P, Andreina G, Cremonini V. Learning in
clinical simulation: observational study on satisfaction per-
ceived by students of nursing. Nursing Professions. 2016
Apr-Jun;69(2):84-94.

24. Cremonini V, Ferri P, Artioli G, Sarli L, Piccioni E, Rubbi
I. Nursing students’ experiences of and satisfaction with
the clinical learning environment: the role of educational
models in the simulation laboratory and in clinical prac-
tice. ActaBiomedica: AteneiParmensis. 2015;86Suppl
3:194-204.



Acta Biomed 2023; Vol. 94, N. 3: ¢2023130

25.Jeffries PR. A framework for designing, implementing, and
evaluating simulations used as teaching strategies in nursing.
Nursing Education Perspectives. 2005 Mar-Apr;26(2):96-103.

26.McKenna L, Bogossian F, Hall H, Brady S, Fox-Young S,
Cooper S. Is simulation a substitute for real life clinical ex-
perience in midwifery? A qualitative examination of percep-
tions of educational leaders. Nurse Education Today. 2011
Oct;31(7):682-686.

27. Shin S, Park JH, Kim JH. Effectiveness of patient simula-
tion in nursing education: meta-analysis. Nurse Education
Today. 2015 Jan;35(1):176-182.

28. Jones RS, Simmons A, Boykin GL, Sr., Stamper D, Thomp-
son JC. Measuring intravenous cannulation skills of practical
nursing students using rubber mannequin intravenous train-
ing arms. Military Medicine. 2014 Nov;179(11):1361-1367.

29.Hegland PA, Aarlie H, Stromme H, Jamtvedt G.
Simulation-based training for nurses: systematic review and
meta-analysis. Nurse Education Today. 2017 Jul;54:6-20.

30. Gorski LA. Alook at 2021 infusion therapy standards of prac-
tice. Home Healthcare Now. 2021 Mar-Apr 01;39(2):62-71.

31. Levett-Jones T, McCoy M, Lapkin S, et al. The develop-
ment and psychometric testing of the Satisfaction with
Simulation Experience scale. Nurse Education Today. 2011
Oct;31(7):705-710.

32. Marsh N, Webster ], Larsen E, et al. Expert versus generalist
inserters for peripheral intravenous catheter insertion: a pilot
randomized controlled trial. Trials. 2018 Oct 17;19(1):564.

33.Sabzwari SR, Afzal A, Nanji K. Mimicking rashes: use
of moulage technique in undergraduate assessment at the
aga khan university, Karachi. Education for Health. 2017
Jan-Apr;30(1):60-63.

34. Williams B, Abel C, Khasawneh E, Ross L, Levett-Jones
T. Simulation experiences of paramedic students: a cross-
cultural examination. Advances in Medical Education and
Practice. 2016;7:181-186.

Correspondence:

Received: 15 December 2022

Accepted: 19 March 2023

Stefano Botti, BSc

Hematology Unit, Azienda USL-IRCCS of Reggio Emilia
Via Amendola 2, Reggio Emilia, 42100 Italy

Phone: +390522296661

E-mail: stefano.botti@ausl.re.it

ORCID: 0000-0002-0678-0242



