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ABSTRACT
Article Info: Nowadays, new methods are being developed in all fields of medical education.
Received: 10 Feb 2023 Cardiopulmonary resuscitation (CPR) is one of the critical operations that plays a significant role in
Accepted: 10 Mar 2023 : patient outcomes. This review study aims to investigate the impact of innovative CPR teaching methods
Available Online:01Apr2023 :  on the skills and knowledge of medical students.

[VEETEEE In this narrative review study, a literature search was first conducted in national and international
databases to identify relevant studies published in the past five years. The information extracted from the
selected studies included the study design, study population, the used educational methods, and the
results.

ESTTE Studies showed that the use of virtual reality (VR) technique in CPR training significantly improved
key quality indicators, including the depth and frequency of chest compressions, as well as the application
of automatic external defibrillators. This innovative technology showed high experimental realism and

Key words: has high potential to enhance medical education. In addition, the comparison between different CPR
Innovative methods, training approaches, such as medical VR simulation and flipped learning, showed their effectiveness in
Cardiopulmonary increasing CPR knowledge and self-efficacy.

resuscitation, Skills, The VR-based CPR training is better than traditional methods and leads to improvement of
Knowledge, Medical subjective results. The findings emphasize the central role of innovative educational methods, especially
Students © the VR, in improving the quality, effectiveness, and overall results of CPR training programs.
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Introduction

ardiopulmonary resuscitation (CPR) is

the cornerstone of emergency due to its

vital role in saving life during cardiac
emergencies. One of its primary functions is to provide
immediate life-saving intervention, maintaining circu-
lation and oxygenation to prevent irreversible damage
to vital organs. Medical students contribute to the ad-
vancement of CPR education and play an essential role
in spreading life-saving knowledge to the community.
The results of studies show that in-service CPR train-
ing is effective. In recent studies, new training methods,
especially the use of virtual reality (VR), have shown
promising results in increasing the quality and effective-
ness of CPR training. This study aims to assess the ef-
fect of new teaching methods for CPR on the skills and
knowledge of medical students.

Methods

This is a narrative review study. A systematic search
was done in national databases (SID, Maglran, Irandoc,
and ISC) and international databases (PubMed and Sco-
pus) was conducted using keywords such as “CPR train-
ing methods”, “medical students” and “effectiveness” in
Persian and “Educational techniques”, “Training meth-
ods”, “Cardiopulmonary resuscitation”, “Knowledge”,
“skills”, “medical students” in English to identify rele-
vant studies published in the past five years using AND/
OR Boolean operators.

Results
Simulation-Based Training (SBT)

The SBT is as a key method in improving the CPR
skills of medical students. This novel method by empha-
sizing the use of simulators, can increase the CPR skills
of medical and nursing students. A comprehensive study
reported significant improvements achieved through
SBT and suggested that this method is effective in im-
proving the theoretical knowledge and practical skills of
postgraduate medical students [16]. On the other hand,
the SBT method significantly increases the skill and
performance of nursing students in basic life support
(BLS) and CPR. Moreover, there is evidence that the
SBT method had a positive effect on the knowledge and
clinical skills of nurses in CPR training [17].
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Modified team-based training (MTBL)

It is an educational approach that adapts the traditional
method of team-based learning (TBL) to specific fields
or subjects. In the field of CPR training, MTBL includes
modifications to the standard TBL approach to increase
its effectiveness. MTBL emphasizes cooperative and in-
teractive learning, often involving simulations and team-
based scenarios, making it a valuable tool in healthcare
education [24, 25].

Innovative methods

Innovative methods of CPR training can significantly
affect the skill and knowledge of medical students. A
study comparing two methods of CPR training showed
that the student-centered approach is more effective than
traditional methods and requires less resources and pro-
vides better results [31]. Online learning has also proven
to be effective, showing that students can accurately
apply BLS procedures during CPR through online plat-
forms [32]. In a systematic review study, the digital CPR
training increases knowledge and skills and emphasizes
the effectiveness of incorporating technology into CPR
training [33].

Conclusion

Evidence supports the idea that the VR method has
the potential to transform CRP education by providing
a more immersive and impactful learning experience.
In addition, the success of other innovative methods,
including medical VR simulation and flipped learning,
further reinforces the importance of developing educa-
tional strategies for CRP. These methods not only en-
hance CPR skills, but also help maintain knowledge
and long-term self-efficacy. As technology continues
to play a central role in medical education, embracing
these innovative methods promises to create a future
where CPR training is more accessible, engaging, and
ultimately lifesaving.
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2. Basic life support (BLS)

3. Virtual Reality (VR)

4. Automated external defibrillators (AEDs)
5. Medi-Vr

\ o)Ln.f'» Al 099 AFeY )LQJ,

doddo

2 ol Bi o o (Gl (8 Jodoas ' gg1,5005 (sl

il 31 o5 e ol 5l gLy S 18 sl ol 5l 20
oo S Lad ¢ Saiy Sl gl 688 Allae &)l ) Lo
CtS b sl 3 6 5eSolr sl SlyiieST 5 05>
e i Olpens (6398 (Sl ol el (Sl slaplad 4,
a8 g o) 9 WS (o0 Jor a2y (Sby (lacel e sl
s 918 529785 9 (ygeeadly 283 Ao il gl > slaSeS B
Soasld sl iy lacalye sl b 5l 5180V
gs"lf*‘f orgts S o (Rl Gy (e S B soboas
Syt T bl 095 o cald gy, oy 5 g ALslidly a5
IS (00 SaS Lo (IS s Sgue 41 (Tl sl Shos Lai>

o 4 Jocy50S] 395 ke s f ligalel b als e o
2 bl G o095 0l 50 4By 4y ulu Loy pldl S5
Sl 45 Sz Lblas V] 05 so sl g3 ool §f 6 ,e5 gl
5230l (Sl eyl sosdle S slomyl ol 15 padld oglis
S 9 Cunsl oo ples] g pusl o 3 (gl ol (sloJSSg 5, 0
8 (slo il ol e (6 Sloticas 5.3 il 5 S,
su‘.‘auc;l:u J.:SL? ).305){9 )3'54 69?.)& ‘_5[3}‘[‘”] UL ASU
&Bgedy al-lae WS oo SaS Lol 5y g (SN CoiS 4
i 431, cata s oyl 5 oohe s aaljS
@Y Coanl 5| il ol 0 (592 ol Sl cazmi o iles 0
Lg‘x |) o&i&lﬁ-ms &33[43.....5..» FYEERW ‘-i.’.B C,u»l)b),;‘-ﬁ
L] a3 go il 15 slo il gl o s Lai

Sl Gigel ey 4 Jleb jobody (S Glgeitsls

S leen (S| 50 (gusbl (S8 9 WS o0 SeS (592523
DS oo Lyl danal> jo Sl iils (Lil g 095 (catd
otnals bl (LSS Lbjeel o o] oS i
o] 5o s 4 Los 4,06 &) cdnlr (sliel 4
o] 4 o5 S e g | ool sl sl S5
4y S5 ol slaghy) onl Fie sobas B aad e )0
o it aild cnl il on RS aisS” Jite o500
Saysld bl O)lee 9 S oo Sl wiad | & laal Sl
J}r..i‘...o é-:’):‘. ul.i,z:..‘lo ;O,g‘).gosy.c [A] ;&5‘5‘0 %323 ‘)
SB,b ¥ a6l ke b b aS aiius 095 hlen Con i
skl o les S50 j9bay (SKiy Glgaedils .l ol jo
ki 5o pR90l (S hlies -‘_4“’93 &S Sbesly 592yl
395 Ol Glajad Hebods g &jglicn Caws s 1) & leo (0l
b oo W)l 525 eld bl SlasiaSS jo 1) bgamisls
L Soi ohgzetdls sl loo losas 5 )L 0,505, o0l

1. Cardiopulmonary Resuscitation

S YD 1D 9 €5l 9 (552088 L) 5951 cr299 S -l g olgd (ybog e



https://dsme.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Yo los Ve 0590 1F+Y HLs

dotly ol5uly 53 g gumar (551 ]

Cardio- ylgied; g2 gium saSculan ulS panlio
Edu- L pulmonary resuscitation, Training methods
Medical stu-4 cational techniques, Skills, Knowledge
S 5 b mal (g9 g aid ) S aiad olulis dents
&ly OR wile s slo Slae ;i ooliswl b punlio oy
alises panlio Jlail gl AND g papie o dinls by
(7 Ute) (S Egudg0 b ass yo Cyglic ¢yl pogdle .ad alge b
cardiopulmonary resuscitation, education,  J.l&
medicine, undergraduate, teaching, students, med-

A5 ealazul icine and competency-based education
ol yo Jal5" (o9l 5l liadol Bam b (oS 5 5,50, 0
095 sy 2l 4 45 39r Sl oy g Slalllae e
Obgzeily (2o cunS g b lon 1 (592505415 (slem! 390

W50 g0 (S

59,9 S luxo

(sl bl ailyglys ((bisel glagby, 35 e
Ol 9 )lee 4 bogypo gl (5155 9 (Sdn gl
w3l 8l ol ooy a5 35 ped 5l aS Slallae b oul s

Laadld g il

C‘ o] sodiolasl Silallas 5l cdody (5,950 Sledlbl
9 oS @l g eadl 2l gy 8 sl (hjgel slady,
el s 28,80 gl oo 4y bogypo 8T

CudsS (25,

sloenn 31 oolitl b anlllas o 15U by, ol
Cnl 0565 (o0 18 (o 090 (219y SR8 (Sl odByeens
S Sy s caalllae ol llimde ol )
ol 00D (155 gl Jlel g nosls Julosigds j25 sla b,
(s Al GOl glaacir (0,5 adlS |y pol> aalllas
Pl caalllae Slsct 4o oady Jloel 535 5,554, » ST L
O (Shly) sare oy Gl dmyse Gl 4 F g Laosls
Sl (b 590l sl o pelr SSlS b S s
2ol b g ams @l (S5 i @y sl

WS (plg [y I Gl 5 o lge

12. MeSH

o

£
J’{:u’//',’y!u’fﬁﬂb{i’ /@

9 Ssasld Lol (doe Gasloe Cagli o by,
aS w0 lis b tgss ol o)l Luaiaslezel il
b Gl e (5155 Sprte 41 Lo il glas Sl g,
P ORI e g 4 Sl S o0 ST S8
ol aS o SaS 55 uiiagoladel 2ol58l g o SV el
Sh98 «Orred 2 (e LB Sag) p 35S ey o0 Sl &
S5k 5 ilmecesdly (giluand 5l eslitul aie;ys
590] (25 3 9 Carhe 3 (suvguans gt WlgH o pgSae
DIV il als (592 58 5L

6520213 (5 390145 ool Lt lalllae ¢yl ogdle
duglie jol, (Fuijadglanl b CoutnS ¢ giloe Copally 3 Koo
Tl 4t ) g WS (oo (Al (S 09 2 (e G390l b
P oen g gl ol Ll ol 10 [VF] by oo 390t 0D
9 0T AT 90l Gligy ¥ duilie ()t ) 095 aalllas
Pk el sl O )len 5 (2T 9 (2l 1 ol 2ales
si9al gy ¥ ool olias anlllas ol gl ozl lales
3 oolaiwl 0gzge LISl 5 o 8l Laylyd b canliie Wil
el slaby) 6 y97e GRS p loatdly (il ggoa,s [10]
208555 o0 20 1) lome CopaBly o5 la b, o594 g
skl (90l slodalipy (M5 gulis g (i oot L))
Sigel Sy P A5 85w g a5 (59250005
ol I35 130 g 03 7S (592 ) 2l8 5L

W g, 9 8lge

)-:;LT s &l sy S0 9,509y Sy ) anlllas

S 9 o les 2 S92y l8 sliol daax el slag b,

ol SCoilotunms (glS .00 o colainl (SKijy ylgoidls
093 (0lS Al yo cppizr

Oludl (593 gCuma

oS3l alaz 151 oMl slaolSaly 1o  LolS' ligios

5 2SIl e & oSty gz sale ledlol 5550

SoolSily o'l oz 5918 9 ple haly 5 (golisi] dunstyo

srgunr b plnil M Gugy oSl 9 aadly o3a0r Molliw

«CPR &390 (sl g, aiile (gaulS” SlalS” 5l soliul b

Slalllae olulid gl iz, g « Kby lgmislon
PR 9 9w FLEALY JL..J ) 3 o.)...fa)..:‘.ﬁ..i.a 4.‘09.3).4

6. Scientific Information Database (SID)

7. Magiran

8. Irandoc

9. Islamic World Science and Technology Citation and Monitoring
Institute

10. PubMed

11. Scopus

S YD 1D 9 5l 9 (552088 ] 3951 g8 S g +o]ySeod g Blgd (ylog e



https://dsme.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://www.sid.ir/
https://irandoc.ac.ir/
https://www.magiran.com/
https://www.sid.ir/
https://www.isc.ac/fa
https://www.scopus.com/home.uri
https://pubmed.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/mesh/

& o -
J'/{;uf//b)/id/a‘)/':’/)’{ /,3,,@//&

9 Il S lan p2 205! 0 51 (e (53050 i
L 43 ligaaddla Wil

Sigel 9,55y Su Moudedlol o p (e 650k
i) b 1) Pped (e 550k (i b9 &5 o
bl Gisgel dieys 0as oo Gada S Slegoge b
Slreds Jold 0adpdlal o5 2 (e 50k 25088
ORIl Gl e e RSOk bl 850y, o
2 e 650k dunlio wiile lalllas ol )] (o
o2 sl Unigal o (s (slag, L oaip Dol 0o
g ol Lo 1) ol e 18 (sl Glhgmadls sl
JRPECIURPIN AT\ 4 R £ § IRVL JEPQCTINY ICH POV
a8 8o aST Lolas 9 (35 Lo 5,050k ondipdlol o
Ol 5 Sl o 2 (e (gloge )l 5 (g3l Jolis 2!
s il slacadle Ghigel o eyl o)l 4,
IV0 YF] 05

bi> 428 Hobas oaipdlel v p (e 6250k
A3 go 38l (Kibss b geidils a0 1) (il Cae Yol
e shoe (Sl lon (2al38l 5 (6 aS pualin 8 25 Sgnge s 9
QS (0 S )3 e ey S lsiear]) (o igel sls.09 o0
ouilouiS dinge (6 2SO gl (6l (gm0 A0l 0 i S
Ll oot Mol aud g sitee 5,50l 3 [YA-YF] 05
2 YL Sles Gkl (o lgime 2 (Shpy plgzeddls
G50l dag? outdzsgal llas &y Logy yo Sl <Y lgs
6259k 5 51,3 3,59, Cul [V Canl dgpeten o (e
29,5 5 gl ;S5 0,5 ) (e Sl g ol (5515
O3 (S5 pligzddls (50 4yl SlaSeS slacs g
I¥+] aas oo

9 A1 3 (591 M8 Sl 13900 dilygles sla g, 5l
oL O ke

kP M 15bas (5925 ol (Sl B 39al il gl (sl g,

DA oo 3l Sy gy Gl 5 Ojles S 5
ols Lz 6915 o8 (sl o390] g, ¥ duglita b (slanillas
P i Glaghs; 4 Cumd jgmmajpel il 9S4, a5
Consl oo (55 @l b g 00 5L (%S @ilie 41 5 o
03,5 i 1) 893 bsu i cuiman Ml (5 ,.50k [YY]
sladyg, 3:35 jebay aill oo ligridils dB o Ll g ol
Gubil ol skl Jsb o 1) (S adgl (Slaxsy
bz bl Gisgel [YY] Gy )5 a5 T slap iy
ol 00 o3ls QL&; A.I.Afl.laa J95° &3 Ja.m,g & )5.‘0&,[4@

14. Modified Team-Based Training (MTBL)
15. Team-based training (TBL)

\ o)Ln.f'» Al 099 AFeY )L@

Q13 5 Sl S oo 1 (53 lwdand 3 e (yj90] a3l
el 5 plgaudily

S hgy o olgieds isileand p (e Shjeal
Sosd sl o (Sdp bl glaw g Sl o
S ool p aST L oBi0al (g Ghe) ol Ogdisn sl
Sl bl Gl loe S i jobdy dajlwdnd
a3 ge SRl g5l g (B pliganils

Soasld bl oje 10 (il (e jeal
Slashigel 5l (gl (ot 43 g axdly JalSS (5,05 ptir jolot
Slaiod caliee Olalllas .ol oads Jiaud Sdlags cudlye
IEFIOR [N GO I J-IO. ST P& Pty
Ol (Sl S o oy 1y (ot el (slapes g
258 el e S aiS e bled zadsa 1) 9,50,
St (Hhre Ghigal G2 ybojl 45 ety Glagdy
30 Vg ol aB ge (L § WS g0 WS il ol s 4y
e lhgzeiils oe glacesdlo 5 6,k il s )|
D] e f5e (Sbg JoeSS

SzF I bt il (e (higel S0 0
SN 5l Calo a0 ) 5 ks s gl o Shas 9. &l
b9y Ol e Sl ams o (L3l (5005l sl g 4Ly
SOl g il g0 (7S 55 (Sl Sl (laatie o
Sl ls 9 il p ol e ):s‘ls odimdylts 45" 0,ls 3929
LIV ol (925528 (slem Sh90T i p0 (ol 2l

S5 5 olex &5 lag)l o4 il sloady
Olgzeitils Solol g uiiasolozela;eaisS o 35 poi aid g 8
sbeio slogs s 0 (59252l Sl ol sl sl (5 ks
923518 Sl Gasgel 09n 30 S50 (515 G g 03933 ey
s Goioel 82y (sl i aasdly el i o sk
63w 2 9 (33 lagorils il Lo g Sguge 5 (5l
1555 iz (S gage (sizrad i slaaallas. oS oo (il
3 A oudlig olilest (stadl 2 8las 5 gos 5 Slo s 2
LYV-VA] wlools lias (g 5ludpnds  giiee 390

il (Folol 5us 50 b9y ol YL (o il a0

SFigel eainlil ol Sopedn odgts (oudlhygl @Blgeds Gl 9
skl oe slac e 2l 4 o5 giludnd p (S
2 elin el )l 5 ladl Ll 0 L agrlse s gl
p3 L ebigal 5o (298 ,Sagy ol S o il (gl ) 2Blg
b b Loy slodiz 45 3914 4 Wlgi o ¢] drusgi
LS SaS  Sij 038 1 guills yol Y Sy s 9 (5925 B

13. Simulation-Based Training (SBT)

S YD 1D 9 €5l 9 (552088 L) 5951 cr299 S -l g olgd (ybog e



https://dsme.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

\ e)Lb.oi} Al 099 Rl ¢ )LQ{

Do590] Sarge 50 1y (sloaiis lgael bl a5 il 4285 13
b lgzadls 393l ypede [YV] vas o ol Lol
Shebigel g Lsaa)gseff’ b bigal 8 e 10 coen S
b 50 39290 (L3590l slacaS 5l oolinwl b (59 5 I8 L]
Sl b alins p gisin (5,50l plal [YF] wilos )5 Lay|
bl g0l Cagis 512 6,500 8,50, lsreas Vb (s lalég L
o Conl odd Slpiiey (Sij lgmddls Gl oyl
LVA Y] aiddn g0 092 ) s 9 0 Kas (2l 05ally j5boa
23 U3k 9 pugSae yd S (slaby ol pegdle
Ohlew & (2557l diie) ) 05294 (592 )18 (L b9l
ail 9195 (slo gy ol [F+ V] aitaads (gusy o Jlo-0) Ly g
lp S9asld sl Ghjel (sl aalar 8,50, Sy 4 oa L

) ojlods Jouor) S oo SaS (S lagamatdls

o

£
Vk{:u’//’,’/ic’fﬁ/':f/.‘f' ;3@7\\

62913 oS 5 (SA5u il p g aad g Sl o oo g Sl
oeizen [TV] S o 05T (gg,0el8 slrl Bjsel o
slapkd 5 Lilss oSSt (e (e slaghigel
s (2l3l crge Wil g (5yeSadr JSb 4 (00l

IVF] gl Sip hgzmasls (2ils g & los

Shgeliadls (hieel jo 1850 (St ligzadls ol pogdle
SaS 09,5V 5 0 50 Sl Ll sl leo sgup0 4
siad o i Iy Lied 4y Lan (hj9e] i3l g oS e
Sl Ghigal Connl j Jalowil b g diapllss us o S VO]
ol Gl sl Ulazgs slp 5 p0lid 0 (e (59258
I¥F] S o 05T dnal> Boimopnly

bl gl Gisgel sl |y ool sl g, et Slalllas

9 S)lee Glalydl Banly (Sgy ligmatils (s 50 (59258
M G Glieas (g3lme CoaBly ailosls J1,8 oy 2 3590 SIS
s S50 ool S oo 0 (S (slodals s 5 (ob300]

16. Jigsaw
oyl gl 9 (obigel cng slagds, N Javr
&l @] Jl [0k &yl 390 Sl
[YI(¥++F) ghlKan g Sy, Syl bl (lac)lee pSeade il -
[A](Y+)]) o) SKa g oL Sl ys 9 (Sb3 bemdsld
Lol s 4 b9 o St JlS - -
. s 5) w v B Lodonds o Biel
(¥ 1Y) 255 o ool 045 a5 E8higg Cblo slo 596l 5 G e e
- B las d918 5 (5ilodansd p2 (oo D0l (sutiryedli—
DYI(F-¥Y) oo 9 sty X N . R
(7-v) o ? b3y oSS EMuass gzl (gylas b g Jas
[YF](F+99) olySan 5 Sign WSy Shsputls o 5 Sl Cota g L 2l -
[Ya] (Y+¥¥) olyen 5 U hos s jloa SRali8l g (g5las pablie 318 39.00 2z Mool o 1 (e (55500
[YV](Y+¥Y) 39020 g cyame o ey (S plgeeils lalus p odse i~
DA (77Y) GhlSon 5 2058 (5,51
* 55 - Laseddly &3l o & s 550 4] —
[Y\] (Y‘YY) C.v),lulj,fy U‘i“")iudq““"’u“"’5 )lﬁ” g 2y
[V (7+¥+) ghlSon g pgussle 018 sbigel slagibey uyboil b 5 oo Rl58l -
V(YY) 52 5 o5 5590l eoplid 5 oSl celin] (T (£S5l alea )
[VF](V+¥) ohSon g 9200 skl gl gl cladg,
e Lok 4 Lods 5598 5 ylgoedils 55— * 7
[Ya] (VYY) oSen 5 J PRS0 P ORTEE e o Syl
[YAT(Y+)R) o), Sa o )55 Slgisds (ilwdud b dlis p dtie (5,500 pledl -
VI (VYY) ohlSon 5 culud S2scld (sl 9l gl (lyr K03 )9, K
[YT(Y¥Y) ohlen 5 S oaSae oy S (sl B9, (il —
[YA](Y+¥Y) ohlKan g el VA 3968 o 4 (26SEl 2 Jib
9 skl 5 [B] (V+19) o)Sen 5 Jlsly sl hgal (sl ol 3,509y S ol -
DYT(Y7Y) ohKen SB3 olgzetils sl 591y B
Soaisld sl b Lo sladin 48 0 ISl - la_bey S
[Y<1(¥+¥Y) o)y Kan g (50l . % )
(F¥7) chlSan 5 5 b3 059> 3 uilfygl SV Copda g
DFT(FYY) oySon 5 Jlign olipgl olast (sias) 3,8kas g a8 SIS Sl o 1 st Sl -

S YD 1D 9 5l 9 (552088 ] 3951 g8 S g +o]ySeod g Blgd (ylog e



https://dsme.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

AR Vosloss Ve 0,90 NP
Y A+ 0590 3F-Y o
J”{;J//b)/iu/ﬁ‘y/':)/)f /@ . - .

(S35 4o

Olyiear Sonsald Sl (Bipal 1 Silme Cundly ol
locdyin & dgbee plb oS (98,50 3%, K
Sy S g ail) (jeel (il s CodeS 0 Az B
7% @S 8l Leglome Cupally 4 AL o ol o0yl
428 Sy )L, (S higel o Joou slom! Sl N
2l Cutbgo ol pedle o 5 I8 8l 5 5,515 (05,
9 S3lrmacinadly (gl ) (g3l aloz jlail 15 sla b,
Al 50l Slacs 3l il dnsgi Copanle esSnn 5555k
Ll 6398 Slac los e Lo pioy (l 05 o0 Cugis
Sl 5095 5 ils Jado 4y aShcazas o tl38l1, (595 L8
lizan (gy5h 45 bl LALS o S 5 e Vs
Sy amd g0 adlol (Siyy (Bigel o el (28 (glisl 4y
Ol 0 a5 was e |y ooyl slowl aygs ailgles slabg, ool
Calehy® g Foliz Fomiud 0 Soreld @bt Ghjgel
Al § Sl

M OllaMe
g3 @GS Jgo! 31 59 m

(el iged ad 9 Sl (5 )90 anlllan S Az Allia
Gei> 9 kad e slrosls (g ”Téa..? 58 Pl 5l bl
shad S L s Las

Sl ol

oy slolegle I o S5 asTn Stash, o
| oé)ﬁ &:Aéli)b SGL&J‘]‘,Cj ‘5.09..47

Sl 8 i alie ! (6 5lmodlal 18 E Sy 5 ples
&8lo 2,5

3 adlie o s Al cygle S s o3l i

S YD 1D 9 €5l 9 (552088 L) 5951 cr299 S -l g olgd (ybog e il



https://dsme.hums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Spring 2023. Vol 10. Issue 1

References

[1] Marquez-Hernandez VV, Gutiérrez-Puertas L, Garrido-Molina JM,
Garcia-Viola A, Alcayde-Garcia A, Aguilera-Manrique G. Worldviews on
Evidence-based cardiopulmonary resuscitation using a novel method.
Int J Environ Res Public Health. 2021; 18(18):9536. [DOI:10.3390/ijer-
ph18189536] [PMID]

[2] Mohammed Z, Arafa A, Saleh Y, Dardir M, Taha A, Shaban H, et al.
Knowledge of and attitudes towards cardiopulmonary resuscitation
among junior doctors and medical students in Upper Egypt: Cross-
sectional study. Int ) Emerg Med. 2020; 13(1):19. [DOI:10.1186/s12245-
020-00277-x] [PMID]

[3] Danis F, Kudu E. The evolution of cardiopulmonary resuscitation: Global
productivity and publication trends. Am J Emerg Med. 2022; 54:151-64.
[DOI:10.1016/j.ajem.2022.01.071] [PMID]

[4] Cunningham LM, Mattu A, O’Connor RE, Brady WJ. Cardiopulmonary
resuscitation for cardiac arrest: The importance of uninterrupted chest
compressions in cardiac arrest resuscitation. Am J Emerg Med. 2012;
30(8):1630-8. [DOI:10.1016/j.ajem.2012.02.015] [PMID]

[5] Panchal A, Keim S, Ewy G, Kern K, Hughes KE, Beskind D. Development
of a medical student cardiopulmonary resuscitation elective to pro-
mote education and community Outreach. Cureus. 2019; 11(4):e4507.
[DOI:10.7759/cureus.4507]

[6] Srivilaithon W, Amnuaypattanapon K, Limjindaporn C, Diskumpon N,
Dasanadeba I, Daorattanachai K. Retention of basic-life-support knowl-
edge and skills in second-year medical students. Open Access Emerg
Med. 2020; 12:211-7. [DOI:10.2147/0OAEM.S241598] [PMID]

[7] Robak O, Kulnig J, Sterz F, Uray T, Haugk M, Kliegel A, et al. CPR in medi-
cal schools: Learning by teaching BLS to sudden cardiac death survivors-
a promising strategy for medical students?. BMC Med Educ. 2006; 6:27.
[DOI:10.1186/1472-6920-6-27] [PMID]

[8] Saad R, Sampaio Favarato MH, Ferreira de Paiva E, do Patrocinio Tenorio
Nunes M. Medical student skill retention after cardiopulmonary resusci-
tation training: A cross-sectional simulation study. Simul Healthc. 2019;
14(6):351-8. [DOI:10.1097/SIH.0000000000000383] [PMID]

[9] An M, Kim Y, Cho WK. Effect of smart devices on the quality of CPR
training: A systematic review. Resuscitation. 2019; 144:145-56.
[DOI:10.1016/j.resuscitation.2019.07.011] [PMID]

[10] Akbari M, Dorri S, Mahvar T. [The effectiveness of in-service training
on cardiopulmonary resuscitation: Report of first and second levels of
Kirkpatrick’s model (Persian)]. Dev Strateg Med Educ. 2016; 3(1):67-72.
[Link]

[11] Alcazar Artero PM, Pardo Rios M, Greif R, Ocampo Cervantes AB, Gi-
jon-Nogueron G, Barcala-Furelos R, et al. Efficiency of virtual reality for
cardiopulmonary resuscitation training of adult laypersons: A system-
atic review. Medicine (Baltimore). 2023; 102(4):e32736. [DOI:10.1097/
MD.0000000000032736] [PMID]

[12] Barsom EZ, Duijm RD, Dusseljee-Peute LW, Landman-van der Boom EB,
Van Lieshout EJ, Jaspers MW, et al. Cardiopulmonary resuscitation train-
ing for high school students using an immersive 360-degree virtual real-
ity environment. Br J Educ Technol. 2020; 51(6):2050-62. [DOI:10.1111/
bjet.13025]

[13] Castillo J, Rodriguez-Higueras E, Belmonte R, Rodriguez C, Lopez A,
Gallart A. Efficacy of virtual reality simulation in teaching basic life sup-
port and its retention at 6 months. IntJ Environ Res Public Health. 2023;
20(5):4095. [DOI:10.3390/ijerph20054095] [PMID]

@' Development Strategies
IS in Medical Education

[14] Hubail D, Mondal A, Al Jabir A, Patel B. Comparison of a virtual real-
ity compression-only Cardiopulmonary Resuscitation (CPR) course to
the traditional course with content validation of the VR course-A ran-
domized control pilot study. Ann Med Surg (Lond). 2022; 73:103241.
[DOI:10.1016/j.amsu.2022.103241] [PMID]

[15] Taherkhani E, Sadooghiasl A, Houshmand A, Karbord AA. [Compari-
son of two educational methods of Basic Life Support including face to
face and Film among teachers (Persian)]. J Dev Strateg MedEduc. 2020;
7(1):41-51. [DOI:10.29252/dsme.7.1.41]

[16] Sahu S, Lata I. Simulation in resuscitation teaching and training, an evi-
dence based practice review. ] Emerg Trauma Shock. 2010; 3(4):378-84.
[DOI:10.4103/0974-2700.70758] [PMID]

[17] Patil A, Kadam S, Monnaiah P, Sethiya S, Singh S. The impact of simula-
tion-based training on the knowledge and skills of postgraduate medical
students in the management of cardiac arrest. Anaesth Pain Intensive
Care. 2023; 27(4):496-501. [Link]

[18] Habibli T, Ghezeljeh TN, Haghani S. The effect of simulation-based edu-
cation on nursing studentsa knowledge and performance of adult basic
cardiopulmonary resuscitation: A randomized clinical trial. Nurs Pract-
Today. 2020; 7(2):87-96. [DOI:10.18502/npt.v7i2.2730]

[19] Akbari Farmad S, Khoshnoodi far M, Rezaee M, Farajpour A. [The ef-
fect of simulation-based cardiopulmonary resuscitation training on
knowledge and clinical skills of nurses in Baharloo Hospital (Persian)].
Educ Dev Judishapur. 2021; 12(2):511-20. [Link]

[20] Kassabry MF. The effect of simulation-based advanced cardiac life sup-
port training on nursing students’ self-efficacy, attitudes, and anxiety
in Palestine: A quasi-experimental study. BMIC Nurs. 2023; 22(1):420.
[DOI:10.1186/512912-023-01588-z] [PMID]

[21] Laco RB, Stuart WP. Simulation-based training program to improve
cardiopulmonary resuscitation and teamwork skills for the urgent care
clinic staff. Mil Med. 2022; 187(5-6):e764-9. [DOI:10.1093/milmed/
usab198] [PMID]

[22] Babanazari Z, Mansouri P, Amini M, Zare N, Raiesi H. [Comparison of
the effects of cardiopulmonary resuscitation training through modified
team based learning and traditional method on knowledge and skills of
nursing students in the College of Nursing and Midwifery, Shiraz, 2012
(Persian)]. ) Nurs Educ. 2017; 6(3):8-16. [DOI:10.21859/jne-06032]

[23] Rezaee R, Moadeb N, Shokrpour N. Team-based learning: A new ap-
proach toward improving education. Acta Med Iran. 2016; 54(10):678-
82. [Link]

[24] Jeong HW, Ju D, Lee AK, Lee JA, Kang NR, Choi EJ, et al. Effect of a hybrid
team-based advanced cardiopulmonary life support simulation program
for clinical nurses. PLoS One. 2022; 17(12):e0278512. [DOI:10.1371/
journal.pone.0278512] [PMID]

[25] Zenani NE, Bello B, Molekodi M, Useh U. Effectiveness of school-based
CPR training among adolescents to enhance knowledge and skills in
CPR: A systematic review. Curationis. 2022; 45(1):e1-e9. [DOI:10.4102/
curationis.v45i1.2325]

[26] Husein KE, Mahmoud EE. The impact of modified team-based learning
on the learning of students in an orthopaedic course. J Med Educ. 2022;
21(1):e127652. [DOI:10.5812/jme-127652]

[27] Faezi ST, Moradi K, Ghafar Rahimi Amin A, Akhlaghi M, Keshmiri F.
The effects of team-based learning on learning outcomes in a course of
rheumatology. J Adv Med Educ Prof. 2018; 6(1):22-30. [PMID]

Vatankhah M, et al. Pact of Innovative Crp Training Methods Can Skills and Knowledge of Medical Students. DSME. 2023; 10(1):2-13.



https://dsme.hums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.3390/ijerph18189536
https://doi.org/10.3390/ijerph18189536
https://www.ncbi.nlm.nih.gov/pubmed/34574460
https://doi.org/10.1186/s12245-020-00277-x
https://doi.org/10.1186/s12245-020-00277-x
https://www.ncbi.nlm.nih.gov/pubmed/32321416
https://doi.org/10.1016/j.ajem.2022.01.071
https://www.ncbi.nlm.nih.gov/pubmed/35152126
https://doi.org/10.1016/j.ajem.2012.02.015
https://www.ncbi.nlm.nih.gov/pubmed/22633716
https://doi.org/10.7759/cureus.4507
https://doi.org/10.2147/OAEM.S241598
https://www.ncbi.nlm.nih.gov/pubmed/33061682
https://doi.org/10.1186/1472-6920-6-27
https://www.ncbi.nlm.nih.gov/pubmed/16646966
https://doi.org/10.1097/SIH.0000000000000383
https://www.ncbi.nlm.nih.gov/pubmed/31652179
https://doi.org/10.1016/j.resuscitation.2019.07.011
https://www.ncbi.nlm.nih.gov/pubmed/31325556
https://dsme.hums.ac.ir/browse.php?a_id=112&sid=1&slc_lang=en
https://doi.org/10.1097/MD.0000000000032736
https://doi.org/10.1097/MD.0000000000032736
https://www.ncbi.nlm.nih.gov/pubmed/36705392
https://doi.org/10.1111/bjet.13025
https://doi.org/10.1111/bjet.13025
https://doi.org/10.3390/ijerph20054095
https://www.ncbi.nlm.nih.gov/pubmed/36901106
https://doi.org/10.1016/j.amsu.2022.103241
https://www.ncbi.nlm.nih.gov/pubmed/35079374
https://doi.org/10.29252/dsme.7.1.41
https://doi.org/10.4103/0974-2700.70758
https://www.ncbi.nlm.nih.gov/pubmed/21063561
https://www.apicareonline.com/index.php/APIC/article/view/2258
https://doi.org/10.18502/npt.v7i2.2730
https://edj.ajums.ac.ir/?_action=article&au=820486&_au=somayeh++Akbari+Farmad&lang=en
https://doi.org/10.1186/s12912-023-01588-z
https://www.ncbi.nlm.nih.gov/pubmed/37946174
https://doi.org/10.1093/milmed/usab198
https://doi.org/10.1093/milmed/usab198
https://www.ncbi.nlm.nih.gov/pubmed/34050365
https://doi.org/10.21859/jne-06032
https://acta.tums.ac.ir/index.php/acta/article/view/5366
https://doi.org/10.1371/journal.pone.0278512
https://doi.org/10.1371/journal.pone.0278512
https://www.ncbi.nlm.nih.gov/pubmed/36525410
https://doi.org/10.4102/curationis.v45i1.2325
https://doi.org/10.4102/curationis.v45i1.2325
https://doi.org/10.5812/jme-127652

@W Development Strategies Spring 2023. Vol 10. Issue 1

in Medical Education

[28] Koles PG, Stolfi A, Borges NJ, Nelson S, Parmelee DX. The impact of
team-based learning on medical students’ academic performance. Acad
Med. 2010; 85(11):1739-45. [DOI:10.1097/ACM.0b013e3181f52bed]
[PMID]

[29] Bagih HM, Abdollahi F, Ghanaat H. Effect of flipped classroom on
medical students’ semiology knowledge and skills. J Res Clin Med. 2023;
11:10. [DOI:10.34172/jrcm.2023.32212]

[30] Peng M, Su N, Hou R, Geng H, Cai F, Zhong W, et al. Evaluation of
teaching effect of first-aid comprehensive simulation-based education
in clinical medical students. Front Public Health. 2022; 10:909889.
[DOI:10.3389/fpubh.2022.909889] [PMID]

[31] Kim EA, Cho KJ. Comparing the effectiveness of two new CPR train-
ing methods in Korea: Medical virtual reality simulation and flipped
learning. Iran J Public Health. 2023; 52(7):1428-38. [DOI:10.18502/ijph.
v52i7.13244]

[32] Lactona ID, Suryanto S. Efficacy and knowledge of conducting
CPR through online learning during the COVID-19 pandemic: A lit-
erature review. J Public Health Res. 2021; 10(2):2208. [DOI:10.4081/
jphr.2021.2208] [PMID]

[33] Lau Y, Nyoe RSS, Wong SN, Ab Hamid ZB, Leong BS, Lau ST. Effective-
ness of digital resuscitation training in improving knowledge and skills: A
systematic review and meta-analysis of randomised controlled trials. Re-
suscitation. 2018; 131:14-23. [DOI:10.1016/j.resuscitation.2018.07.033]
[PMID]

[34] Ribeiro LG, Germano R, Menezes PL, Schmidt A, Pazin-Filho A. Medical
students teaching cardiopulmonary resuscitation to middle school Bra-
zilian students. Arq Bras Cardiol. 2013; 101(4):328-35. [PMID]

[35] Li P, Milkovic A, Morley P, Ng L. Outcomes of medical students train-
ing schoolchildren of ages 13-18 in cardiopulmonary resuscitation: A
systematic review. Resusc Plus. 2023; 16:100463. [DOI:10.1016/j.re-
splu.2023.100463] [PMID]

[36] Lim XM, Liao WA, Wang W, Seah B. The effectiveness of technology-
based cardiopulmonary resuscitation training on the skills and knowl-
edge of adolescents: Systematic review and meta-analysis. ) Med Inter-
net Res. 2022; 24(12):e36423. [DOI:10.2196/36423] [PMID]

[37] Issleib M, Kromer A, Pinnschmidt HO, Stiss-Havemann C, Kubitz JC. Vir-
tual reality as a teaching method for resuscitation training in undergrad-
uate first year medical students: a randomized controlled trial. Scand J
Trauma Resusc Emerg Med. 2021; 29(1):27. [DOI:10.1186/s13049-021-
00836-y] [PMID]

[38] Berger C, Brinkrolf P, Ertmer C, Becker J, Friederichs H, Wenk M, et
al. Combination of problem-based learning with high-fidelity simulation
in CPR training improves short and long-term CPR skills: A randomised
single blinded trial. BMC Med Educ. 2019; 19(1):180. [DOI:10.1186/
$12909-019-1626-7] [PMID]

[39] Garcia-Sudrez M, Méndez-Martinez C, Martinez-Isasi S, Gomez-Salga-
do J, Fernandez-Garcia D. Basic life support training methods for health
science students: A systematic review. Int J Environ Res Public Health.
2019; 16(5):768. [DOI:10.3390/ijerph16050768] [PMID]

[40] Kani F, Yazdankhahfard M, Ravanipour M, Bagherzadeh R, Hajinejad
F. [The effectiveness of Cardiopulmonary Resuscitation (CPR) training
of patients with covid- 19 using the flipped classroom and the Jigsaw
Method on the level of nursing students’ knowledge of Bushehr Uni-
versity of Medical Sciences (Persian)]. Res Med Educ. 2023; 15(1):31-9.
[Link]

Vatankhah M, et al. Pact of Innovative Crp Training Methods Can Skills and Knowledge of Medical Students. DSME. 2023; 10(1):2-13.



https://dsme.hums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1097/ACM.0b013e3181f52bed
https://www.ncbi.nlm.nih.gov/pubmed/20881827
https://doi.org/10.34172/jrcm.2023.32212
https://doi.org/10.3389/fpubh.2022.909889
https://www.ncbi.nlm.nih.gov/pubmed/36033788
https://doi.org/10.18502/ijph.v52i7.13244
https://doi.org/10.18502/ijph.v52i7.13244
https://doi.org/10.4081/jphr.2021.2208
https://doi.org/10.4081/jphr.2021.2208
https://www.ncbi.nlm.nih.gov/pubmed/33855429
https://doi.org/10.1016/j.resuscitation.2018.07.033
https://www.ncbi.nlm.nih.gov/pubmed/30071263
https://pubmed.ncbi.nlm.nih.gov/23949324/
https://doi.org/10.1016/j.resplu.2023.100463
https://doi.org/10.1016/j.resplu.2023.100463
https://www.ncbi.nlm.nih.gov/pubmed/37779883
https://doi.org/10.2196/36423
https://www.ncbi.nlm.nih.gov/pubmed/36520524
https://doi.org/10.1186/s13049-021-00836-y
https://doi.org/10.1186/s13049-021-00836-y
https://www.ncbi.nlm.nih.gov/pubmed/33526042
https://doi.org/10.1186/s12909-019-1626-7
https://doi.org/10.1186/s12909-019-1626-7
https://www.ncbi.nlm.nih.gov/pubmed/31151450
https://doi.org/10.3390/ijerph16050768
https://www.ncbi.nlm.nih.gov/pubmed/30832440
https://rme.gums.ac.ir/browse.php?a_id=1279&slc_lang=fa&sid=1&ftxt=1&html=1

This Page Intentionally Left Blank



