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Abstract

Background: Simulation-based education is an interactive temcimethod that offers a realistic learning
environment to the students. The current literatmgphasises that simulation supports the improvemén
health professionals, and high-fidelity simulat@ehance the coping skills of students, particuldrly
complicated clinical situations, thus increasinfigrd safety and decreasing the clinical complarsgi

Objective: The awareness and knowledge of and acquiring tlvessary skills for diabetic foot are the
challenging issues particularly for undergraduatesimg students.

Method: Forty-two fourth-year nursing students participiite this study with a pre-test—post-test desigme T
students were randomly assigned to two groups. gdoep practiced with high-fidelity simulators whitee
other group interacted with standardized patiéBéfore and after the simulation-based educatidrstatients
practiced diabetic foot examination on real patent

Result: The between-group difference in the knowledge exavas similar before and after the education.
High-fidelity simulator group, the scores increaséghificantly after the training in the SP grodphe mean
skill score of students after simulation assessmers significantly higher with real patients 2 thaith real
patients.

Conclusion: As a result, simulation-based education was effecttaching method for improving outcomes
diabetic foot examination skills of nursing student

Keywords: nursing education, diabetic foot examination, hfglelity simulator, standardized patient, real
patient.

Introduction patients with diabetes are expected to be aware
There are globally more than 425 miIIionOf the complications and be competent in

patients with diabetes who experience variod%rov'dIng care for, examining and consulting

complications of the disease. Neuropathy is orPealtlents with complications.

such complication that causes long-term dama@=ackground

:joia\tgggeosufju%r%gnr?i ?}nglot:)ssu?jcélep?;/eer;f I‘_"(’)”lblany initiatives and educational bodies in the
9 9 i %Id of healthcare have organised educational

. |
of sensation caused by neuropathy leads thivities and developed programs for nurses,

d|apet|c foot. Ev_ery 3(.) seconds, a part of or ﬂﬁ"ursing students and inter-professional teams for
entire lower limb is lost to amputation.

somewhere in the world as a consequence ?ﬁprovmg theirknowledge and skills of and

diabetes (IDF, 2017). The nurses attending 0ttltude toward diabetes and its complications.
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All these efforts led to an improvement in thef use high-fidelity simulator and standard
outcomes of these educational activities anghtient on their diabetic foot examination.
improved patient outcomes as well (BrandMethodology

Musgrove, Jeffcoate, et al, 2016; Ogrin,
Houghton, Thompson et al, 2013; Varaei SalsaResearch HypothesesH1. There is a difference
Cheraghi et al, 2013; Ching&Earle 2013 this in the degree to which high-fidelity simulators
context the awareness and knowledge of amihd standardized patients improve nursing
acquiring the necessary skills for diabetic foostudent's  knowledge of diabetic  foot
are the challenging issues particularly foexaminations.

undergraduate nursing students. It has becorpfa2

: ) . There is a difference in the degree to which
challenging to develop an effective teachlng'-

i h in the ol due to the lack gh-fidelity simulators and standardized patients
atmosphere in the classroom due to the lac prove nursing students' skills in conducting
educational resources and instructors a

excessive number of students (NACNE, 201 flabetic foot examinations.
Mcnett, 2012). In addition to the above mentioned hypotheses,

the following study question is of interest: “How

Novice learners with the fear of making mistakeg udents' real patient experiences affected
and stress are negatively affected in the cIinica(Sabetic foot examinations?”

settings where more interaction was neede
(Elcigil & Sari 2007; Moscaritolo 2009). Study Design and Participants: Forty-two
However, nursing is a profession that requirgfourth-year nursing students of the University
the curriculum to be continuously improved withvolunteered to participate in the study during
incorporation of new technologies. With thetheir clinical practice in the Endocrine System
advancement of technology, it has becomahich is as a part of the Internal Diseases
inevitable to use new teaching methodd\ursing Course. The students were randomly
particularly the interactive ones (e.g. simulationdssigned to the following groups: One group
in health sciences education (Hecimovich &HFS) would learn with high-fidelity simulators
Marin 2009). while the other group (SP) with standardized

. . . : . . patient. Both groups performed diabetic foot
Simulation-based education is an mteractlvg groups p

. L ._&xamination) before and after the simulation.
teaching method that offers a realistic leamningq . o simulation-based education focus
environment to the students (Barbosa & Mari roup interviews were conducted with the’
2009). It is an effective educational method th udents
is increasingly being used in nursing education, ' _ _ _
particularly since the last ten years (Reed, 2012Fthical Considerations: Social and Human
. : : . Sciences Ethics Committee of the X University
The current literature emphasises that S'mUIat'Qprroved the study on December 9, 2015 (no:
supfports Ithe ldmprr?vinf]'?jml't Of. Tetalt 91). The Nursing School permitted the
professionals, —and - high-ideuty —simuiator articipation of their students in the study. All
enhance the coping skills of students, particular he students and the patients signed the informed

n qomphcated clinical situations, thus INCreasiNg,nsent forms before participating in the study.
patient safety and decreasing the clinica

complications (Parkers & Myrick 2010; PurlingMeasures: Diabetic Foot Examination Form:
&King 2012; Gum, Greenhill, Dix, 2011; Lewis, The authors developed a Diabetic Foot
Strachan, Smith 2012). Diabetic foot is arfExamination Form based on the national and
important problem that nurses should be awataternational guidelines
of, and its awareness can make a difference itp://care.diabetesjournals.org/content/diacare/s
patient outcomes with proper care. uppl/2016/12/15/40.Supplement_1.DC1/DC_40_
: . . . S1_final.pdf, https://www.idf.org/e-
g\'m;)s .Off thehStudy. Slmulatlgn' Stﬁd'?s for library/guidelines/119-idf-clinical-practice-
labetic foot have not reported in the literaturg commendations-on-diabetic-foot-2017.html),
and Turkey, and thus, this study was planne n the examination and evaluation of diabetic.

This  study was planned  to evall'Jate' th%he form included 17 steps to be evaluated as
knowledge and skills of students studying in theqot done = 0', ‘partially done = 1’ and ‘done =
nursing department and to investigate the effec ’
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2'. There were sub-steps under some of the step#tervention to improve their program. They
The maximum total score was 100. chose two modalities of simulation: High-fidelity

Information Knowledge Test The authors simulators (HFSs) and standardized patients

prepared a written 12-question multiple choicé?) Ths)' r-gﬁeg ii\éeli?\pe?h: gg;mggmsece;i”as];gr
assessment of the knowledge on the evaluatio group ping 9

prevention and treatment of diabetic foot Thglfferent modglities portraying th? patient. They
maximum total score was 100 " randomly assigned the students into two groups.

Debriefing Guide: The authors developed a3.a. Simulation HFS: The first group (n = 21)
guide for the debriefing sessions with theracticed with HFSs, and the students had 15
following probing questions: ‘How did you feelminutes for individual practice. Their
during the simulation activity?’, ‘What would performances during the scenarios were
you do differently if you have anothervideotaped. A debriefing session was conducted
opportunity?’, ‘Did you achieve the knowledgewith a group of 5—6 students after each group of
and skills to perform it on your own?’ and ‘Dosimulations.

you believe you can perform this skill at the&b. Simulation SP:The second group (n = 21)

clinics?’. o
. L was practicing on SPs. The students had 15
Focus Group Interview Guide: The authors minutes  for  individual practice.  Their

conducted the focus_group Interviews in a sem erformances during the scenarios were
structured way using the guide with th

following questions: ‘What did you like aboutwdeotaped. A debriefing session was conducted

the learning environment?’, ‘What do you think\gnn:]u;t?;z:p of 5-6 students after each group of

should be improved about the learning

environment?’, ‘What was the impact of thed. Post-test steps:After the tests, all the
lecture on your learning process?’ students performed diabetic foot examination
The forms were finalised by taking the opinioronce more on the real patients at the clinic (Real
of five experts. To ensure the validity if thepatient 2). The students used diabetic foot
content of the these forms, two diabetes nurseaxamination forms in the second post-test step.
one endocrine doctor and two lecturers of the. Focus group interview: Two focus
internal diseases nursing department of thgroup sessions were conducted, wherein each
nursing faculty provided feedback on the forms.group comprised five student volunteers. These
focus groups lasted 60—90 min.

Implementation of the research:
Data Analysis: The authors used the Shapiro—
Wilk test for analysing the distribution of the
1. Theoretical Training: The ongoing knowledge and skills scores in the study and
program for teaching diabetic foot examinatiomxpressed the scores using median values
was lecture-based and supported by clinical wokkninimum—maximum). The authors used the
on real patients. A 4-hour lecture for theMann—Whitney U test for the comparison of
theoretical background of diabetic foot was heldnter-group scores (HFS-SP) and Wilcoxon test
and a demonstration of diabetic foot examinatiofor the comparison of intra-group knowledge and
during was performed the lecture. performances scores. The authors compared the
differences between the pre-test—post-test scores

2. Pre-test steps:As the first step of pre- = . .
test, all the students were instructed to compleUSIng Mann-Whitney U test or t test among the
two groups. The results were considered

the written test with 12 questions. All the . ~ .. .

students visited the cIinicir? small groups (53|gn|f|cantly different at p < 0.05.
students in each group) and performed diabetiResults

foot examination on real patients (real patient 1%\(:
As the second step of pre-test, researchers uge
diabetic foot examination forms for observingstu
the students.

This study was carried out in five steps.

ording to result, 37 (%) of students were
men and 5 (%) were men. The age range of
dents was 19-21 years. The mean of the pre-
test scores was 90.48+10.96, 89.29+10.91 ,
3. Simulation-based education: The authors whereas the mean of the post-test scores was
developed a simulation-based education&?2.46+6.40, 95.24+5.63 in the HFS Group and
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SP Group (Table 1). The between-groupefore and after the education in terms of the
difference in the knowledge scores was simildinowledge scores (p = 0.359), while in the SP
before and after the education (Z = 0.49 and Zgroup, the knowledge scores increased
1.445, respectively). In the HFS group, thersignificantly after the education (p = 0.041).
were no statistically significant differences

Table 1. Distribution of information points in groups

HFS Group SP Group z! P
(n=21) (n=21)
Knowledge 0.49 0.653
Knowledge 92.46+6.40 95.24+5.63 1445  0.148
PosttestMean £ S
Z° 0.918 2.040
P? 0.359 0.041

TMann Whitney U? Wilcoxon

Table 2. Distribution of skill points in groups

HFS Group SP Group z* p?
(n=21) (n=21)
Skill Pretest 16.67+8.74 15.41+11.23 0.456 0.648
Mean £ S
Skill Posttest 82.07+12.27 85.85+6.87 0.508 0.611
Mean = S
X? 32.780 36.390
P’ <0.001 <0.001

1 Mann Whitney U ?Wilcoxon

The mean skill score at the pre-test level notethe students who practiced with HFS-SP group
during the examination of the skill evaluatiorexpressed their positive opinion about the
(real patient 1) was 16.67+8.74 in the highmethodology during the focus group interviews:

fidelity simulator group and 15.41+11.23 in the
SP group. The mean skill score at the post-te

skill evajuation (real patient 2) was 82.07+12.2 earned about diabetic foot examination.’, ‘I felt

in the high-fidelity simulator group and . :
85.85+6.87 in the SP group (Table 2). The pOS@ore comfortable at the hospital while | was

test skill scores were significantly higher thaa th orkt|_ng dWIthththti reatl p(? tl%m (tj)ecal:_set! ha((jj
pre-test skill scores in both groups®(X 32.780 practiced Wl © standardized patient an

and X = 36.390, respectively; p < 0.05) After this practice, | felt confident about

- ; "diabetic foot examination.’
However, the level of increase in the scores in

each group was not statistically different fronDiscussion
each other (Z = 0.456, Z = 0.508 p = 0.648, p
0.611).

imulation education was useful.’, ‘I would like
learn all the skills using these methods.’, ‘I

Our primary aim in the current study was to
evaluate the impact of simulation-based training
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on nursing students’ knowledge and skills irauthentic, novel and more effective than the
examining diabetic foot. The knowledge andraditional ones.

isrf”ro:; d b?rt]h oslj[rUdesrt]L d grouTFi]Se Sé%r:jggfilggWe could not find a study that used simulation
P Y. “or educational purposes for health professionals

gzrvg{::]odn; d\i/\g(t::j bo;r,:ie?]'?sh'?g%“té s::rgtr:qlatac;gr lated to diabetic foot or patients with diabetes.
b P e only study in a related context was that of

positive impact on the development of nursin ilson et al. 2013), which involved 12

Z#(S;invt:.inEi?rl]JCg[:/ci)r?althaéCtIL\::g\?v?ec?rg ;ﬁgog(?l(ljsl aregivers of patients with diabetes visiting
of health rofepssionzgls and lead togbetter atiee? docrine outpatient clinics in a one-year-long

P : P labetes technology simulation course. At the
outcomes and fewer diabetes-relate

L . . nd of the year, the scores of caregivers on the
compllcatlons. Even after a smgk_e'educ'atlonq llow-up of blood glucose and insulin were
session, the nurses showed a significant mcreacse

in the reported number of foot examinations (I)nzs(i)desrably improved (Wilson, Bailey Boyle et

which translated into a significant improvemen?' 13).

in the reported foot care behaviour (BrandSimulation-based education is shown to be an
Musgrove, Jeffcoate, Lincoln 2016). Varaei eeffective and efficient methodology for the

al. (2013) revealed that their study usingchievement of knowledge and skills. The
evidence-based nursing education had anodalities of simulation, such as high-fidelity

excellent impact on the knowledge, attitude angimulators and standardized patients, are
practice of nurses caring for patients wittpreferred according to the content and context in
diabetic foot ulcer. Studies implementing intervarious studies.

professional collaborative approaches to thejr,
course programs had similar participant an
patient outcomes. Ogrin et al. (2013) design
inter-professional diabetes foot ulcer teams a
involved them in the four 3-hour-long online

nver et al. (2013) used standardized patient
ethodology with 85 students in the course of
tional drug use and reported that the knowledge
ores of the students increased considerably
\ . after the course. Several studies revealed that
sessions and six 2-hour-long face-to-facssing standardized patient methodology in
workshops. Their results demon_strated the.lt theérducational activities was effective in enhancing
teams _healed ulcers relatively . quickly he knowledge of the students (Bornais, Raiger,
amputations were fewer and minor an rahn,El  Masri, 2012, Yoo& Yoo 2012).

hospitalisation durations were short. Ching et all_'aschinger et al. (2008) reported similar results

(2013) . implemente(_j a_diabetes-based inte\5\7ith high-fidelity simulators. They observed that
professional education program. The progra

had 10 sessions—one session a week over problem-solving skills, environment safety

weeks. Their results shpwed that the effects Op?rr;vledSthearrltﬂ e Iggﬁ\év;(;gg('a of the students
the program were sustained beyond 2 years, an

these changes were incorporated into practide. a different study investigating the knowledge

There was a change in participants’ attitude arahd skill scores of nursing students after
perception, and more importantly, the patiergardiopulmonary resuscitation training, the

outcomes were improved. experimental group that received the traditional
plus high-fidelity simulator training presented

) l'ﬁatistically and significantly higher skill levels
edgcanonal .methods and approaches: lectur fan the control group that received traditional
online sessions and workshops. Our stu

implemented simulation-based training to anYalnmg only (Ackermann, 2009).

ongoing lecture-based program. Our approackhe immersive involvement and interaction
significantly improved the knowledge and skillsduring the simulation practices, watching own
of students who had already completed theerformances and receiving and giving feedback
lecture-based program. Our study had a similé debriefing sessions play key roles in making
positive impact as the previously reported studiggmulation-based training effective, efficient and
on the overall outcome of educational activitiegnjoyable. The students involved in the study of
Moreover, our results revealed that th&ecker et al. (2006) reported that standardized
educational methodology we implemented wagatient encounters were creative and pleasant.

The studies mentioned above used vario
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The nursing students in our study expressed thahile the knowledge scores of the students who
simulation practices were useful, reinforced thepracticed with high-fidelity simulators did not
learning process and made them feel comfortalilecrease significantly. On comparing the skill
in working with real patients. scores of the students, both groups had

The aim of our study was to compare th ignificantly higher post-test scores; however,

effectiveness of using high-fidelity simulator ere was no statistically significant difference

and standardized patients. Our results show Stweef‘ the moc_zlalltles. Further _stud|_es
that practicing with standardized patients wag>mparing the effectiveness of thes_e' simulation
more effective than with high-fidelity simulatorsm(?da"tIes with I.arger' groups of participants and
in terms of knowledge gain. However, the'Sing more valid reliable assessment tools are
difference in effectiveness of both modalities irpeeded.

achieving the skills was not statisticallyAcknowledgements:We would like to thank the
significant. The nursing students of the twgatients and students who participated in our
groups involving practice with high-fidelity research.
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