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ABSTRACT

Background and Aims: Blood reflux into peripheral intravenous (IV) infusion lines is a common challenge
in nursing care that may disrupt fluid administration and cause adverse complications. Early detection of this
phenomenon is essential to prevent subsequent complications. A non-contact warning device equipped with
an infrared sensor can detect blood reflux in the IV line and provide real-time monitoring and alerts. This
study aimed to evaluate the device's performance and examine the association between patients' clinical
characteristics and its response.

Materials and Methods: This clinical study included 83 hospitalized patients with peripheral IV access. The
performance was evaluated during episodes of blood reflux, and the response time (from the detection of
blood reflux to alarm activation) was recorded. A positive device response was defined as alarm activation in
less than 15 seconds. Variables including age, gender, IV catheter insertion site, hemoglobin level, blood
pressure, cardiac disease, anticoagulant use, and hemophobia were assessed and analyzed for their
associations with the device response.

Results: The device activated the alarm within the predefined time interval in 70 of 83 cases (84.3%). A
statistically significant association was observed between device performance and patients’ gender
(P=0.001). Furthermore, the mean hemoglobin level and blood pressure were significantly higher in the
positive-response group than in the negative-response group (P=0.002 and P=0.003, respectively).

Conclusion: The device demonstrated acceptable performance in detecting blood reflux and activating an
alarm within 15 seconds. The observed associations between device response and clinical variables,
including gender, hemoglobin level, and blood pressure, suggest that physiological characteristics may
influence device performance. Further studies with larger sample sizes and more diverse clinical settings are
recommended to validate these findings, establish the device's clinical applicability, and support its
standardization.

Keywords: Equipment, Infusions, Infections, Intravenous, Phlebitis, Peripheral

Citation: Shakeri A, Behzadi A, Parsamanesh E, Sobhanian S. [Preliminary evaluation of a blood backflow alert chip for
peripheral intravenous access and factors associated with its responseits response in hospitalized patients]. Journal of
Translational Medical Research (J Transl Med Res). 2026; 33(3): 227-240. [Persian]

[
DOI hitp://doi.org/10.66224/JBUMS.33.3.57 oreuanccess g Crossref
Received: August 11, 2026 Revised: September 22, 2026 Accepted: September 29, 2026

Copyright © 2026, Journal of Translational Medical Research. This open-access article is available under the Creative Commons
Attribution-Non Commercial 4.0 (CC BY-NC 4.0) International License (https://creativecommons.org/licenses/by-nc/4.0/), which
allows for the copying and redistribution of the material only for noncommercial purposes, provided that the original work is
properly cited.



mailto:Behzadiarezoo2000@gmail.com
http://dx.doi.org/10.61186/JBUMS.32.1.17
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.66224/JBUMS.33.3.227

9 R ol Al

b s o Jolgs g (Hamo (50 39 gm0 39 (999 Cu 3 oD yluid Al 33 Fuwly (Flowdo (L ) of
Sy ol ylow 59 T Gy

Y st e T o gl sl Juslow! T 60150 9357 D (6 5L T e

oS>

Slgie oS Cunl il lacadle )3 @l Glagille I (S e s BF e & 05> ST L BA8 9 A
gl OMie I (Kt yolate 4 0yl @Bgedy LAkl Ded S S)les jop g mle by MBI & e
ol 1y Camdg el g il Sl o e 3 (6595 Sl 1 650y b g3 et oaimdlin Al Cal (6y95
2 o @3Eb b olilen (b oSy S L) (s 5 il ol 38kes o) saallhe ol Bam ol on
CuiS g5y Gloj 3 adly 3 Sles b plonl are gy pe b 6t Jlon AT (59 1 (b adllae (nl 18af50 489,
oS 53 i (Al adl s cute Gl 38 e (i ile L B g cusS p odalie Sl) (3STy Gloj g (s 0
) sxlis L;Ltb”b (e (g low i S8 (pmolS sen o ‘;,Sy)j Jeo (WS Jolis e pusio WA iy yad 46 VO 5!
250 s 4l gl b g oy Logbgilen

Ohlews Camin g adly dy,Slas o Db Hlide sad oy Jloj 05l 53 adly (duo)d AF/Y) dged AY 5l 3550 Vo > tABL
ssbdr Cute sy sl 09,5 53 (95 )Lt g glen g (S cizen (P=4/e V) Wb C8L (5 blae g)lel bl
(P=eleoX) g (P=ele oY) i 51 (site Gesly 09,5 51 VL (5 boline

Ole oddodalin LUyl by lis adb V0 1 S floj 40 95 CuiS p Hlde > (Jed LB 3 Slas adly ol 105 S doee
ol 2des p il i Shy Jeiol U 5l Sl (08 JUd g omglSgen capmin) (b oyt L adly gl
5 b odlitul Cubls anl el Sesime b Lulyd 0 g 555 digel wre b (ST Slillas 390 00 dlotiy a5k
5y 2ol 3l ol (gl il

b g I Cudd (g g jonl sy Sl P dacigis (lied 1S sWojly

FEV-PE (M) PP 0 " Gloo 5 (S 3 Slaind” alone

VECO/ Y/ oY i3y VEO/ S/ skl s VED/0/P+ :cdl s

Oyl e Py Sz pole olSuiily o Kby M Slidss S50 !
Ol 03 ¢ Boo A (S pole oKy «S3g8 g jolo oDl by 03y ¢ plole g (5 yliwy slocudlye Sladss Sy T
s Z s Z s o . ! v

Ol S (ihS (Sibj pole 0aSiily (g ks yy 0asiisly

21342 955] 1 gano O ki g5
S365 g plo oDl goly 01Siighs =35 (Fgho At (S pole ol =35 =35 oyl 2o
Behzadiarezoo2000@gmail.com : s ,:S) cany SYOYAVYAY- 5 : als

[ DOI: 10.66224/JIBUMS.33.3.227 ]

https://journal.bums.ac.ir YYA Yoo jlods FF 093 ) F 2D by " Slom 55 (S jy Olidios" dloo


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

sh.ﬁmd)._{)j):am)) U’D o...u»f)a o i MI)J Cwla oab))' DL,S Ul,..r_

L Sl e pols 9o )3 o35t cBo)F e ) 05> le Bl
Dgd olped o dlausl b 2Sles > MBS 5 wisd S
SBoss orwd b ladye (2)lss plyisds oy g dhil Cuenl
S Syl dex sy sloysls 4 bgye Clilas )
alpd (Jl ol b (V1) Cosl 48518 drg5 3)90 (5355
Sy O & s jgbas Glgices |y Sllllae cpl I Jol
2 oohdy ol elaBl uyp ©ygps g 3 e ae
CtSy plolid ol gilae loxen (Jame (6259 (sl yrna
A 51 e 53 5l ST obnl 5l i @dgl Jolie 3 095
)l 098l ool Glopd pglis g (559 (g pod 3, Shos ai>
ol 3aome bl &5 Sl pd (gdyg owyiwd bis Cuonl
(39,5 Seogill S Sy (58 5 el b el b
9 3kl an]s Wlg o jlan (5)Sen (5)l5dd 9 Sujelg b Ll
(V0=IY) WS olpen syt Al L) g (s bai
sl W oyl > Culbge ool g s (S
ol ly Sl 290 lagdM slis als g axe (555,
ol 5o g 3 VENF) WS AT (g5 (s ptd
wlapisly 5 ohlasl b o3l (Bp > Sy (Ldgilen)
L3k olyer ()3 SLIBI L (xS0 b aralse Pl gllask
Sl Grgpopt 9 S bl als olate ol
2 eddipbol Gldlles cpismed ((WIA) il atil cucal
5 S Sy S bl Ghlan dex jl ol lacuser
b b ye Sigeng i po)lse paedl 9 (xSl Cuonl (5355
ool 42 51NN Wlooly j,8 dsgs 3yse 1y (Bgye o yiawd
VLS5 (a9 55 & bygiye losiiane Baae alys
N mSin § (B9pe (owyiws 3 Sloe bai (S Coonl p ditas
el 18 ) oolisiol bl tal3l g Slaasl s ialS (gl
sly ol 4B 15 oy 3)90 g Alie OUENe (s
IS G55 e sy sl g edpbl Clllae Sy (Jls
Py onle )l eolil wload ooy HE late jewe b
bl 1 sl bl il g sl ) S

.

o0

el piwl 5l (Se PIVC) ame gy 5
03yiS yobdy g Canl Sloyy glalaee )3 (Bg)e (o yiwd Sl
sl plo g Se5 slbodygl s dag)ls wilule 155 (¢lp
329 b apSie Jl odlatl dy0e gptw Ghlew > g
CanS ¢ b9y ol o2 lidnS Cuple 5 (il AL e ¢ Cgpes
3 olizmen )9 (g yiwd b lasye p2)los oy 9 I 3o
3 038 o3lisul 298 o gurne (Gl Cudlie oo sl il
plRg) ol Comnl (ol 3)Slas Lais 0500 9 3
3y 818 5 8dee > M5l (650t 9 (9 e OYMLS
Sz WMo 4 Gl ialS g gloyd pelds jlew (el ke
(YY) S o Ay

Sy Slpmme ) Wy (5l )5l ol 42 5]
2 By pile (b byl il @l 358 bl 5 (58 5
Lol 0l plool Jare (5455 (51 youe

A3 cul (Sae e ()5 55 3 Sles > S
el SLbl il @ glo culi wighe uld dlex I olge
as” wloaly ol cldllas (B-Y) 296 dlo) jowe Sl o I
b bhsye Jelse g slan lulyd wdlatul G sl sla Sy
P 2Ses 3 P Jlaisl b wiilgs oo (59 oo Sl bl
o)ly> osbplol llllas S0 (g () Ldl 4zl bls)
B b SRy Coeal g ohy S G Sy 5 Sl
(A=) oS 18T Bgpe yiad 3,Skes g iml 5> Al
o 33 odaidlou] Gl puss JSlgn a5 ol g )gld drwgi ooyl plo
2 Sles SYNBT 5 03,5 (b yotewe g0ty 1) ()9
CodeS g (ol S5 gz 3 g e ST Ll gl Jol e
2y )8 drgi 3y50 (S (o ped | bl e

WD Ey sy e 3 Cunl (See &S (Sl (So
Ol ol By5 Ay g B JB0 4 w9 5l 0 cuiS
5 siF Jobee gl By b (el ghyy geee 3 LIS
A8l oddy ol jlodiee) Wilgs oo (b Sl L laulyd (S

! Peripheral Intravenous Catheter

https://journal.bums.ac.ir

Yya


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

oleind ()9 alelo Sy 5l osliul o))y 2l salgd (P
e Gy e 0SSy Y05 ol
By Lalyd > liayglis ez b @oni > Cwl dgu0me
ol 5yl 03l (sladsl Sl Wlgigo slay I bl e
Lol oyt comizmen 438 oald ailolo gl 58l 5 o
Joloe (Lol 4 Wl oo adly b b len (b sl Sy
ox] (ool Sllae (2l g ol 5Skes 5o Jlezo!
(YEYD) a8 oS

Sl gl by il adlae Gun ool ol
o )3 G ClSp 4 Gad gdle S (e (wledpd
oo 9 oMb Ol Gl 3l Gloy Jlae S el g (sd)g
Gl Camdy b phlen b sl (Shy S bl s
odnlin oloj I adly iiSly lo; cadlas pl > g lolw
ool dlolu ol 9 A cud i us Jld U s culS
Lol pzpen 3,5 bl osdomss Gl j oy b
o S5l @S E e iz o Jold e
Slogly Bpas ol (glon able (LS (glSsen
858 sy 3y90 4l Gl b Lugdgilen o Slisilas

G 995
Gan bS] b glalilie adlhe G ol gk
o9l e oolait (Sl i S 3,Shes b3
S 3g e (G e ) o CtSp lolid Gl s )3
pole ol 4 diunly pppa aslew liwjlow ;2 VYA Jlo jo
2 Bl e 5 S5l 5 Jelos Lol s plosl epyen S
Sl adlae b pbl puss daled 4 do g b ol dos
S b oppe Sip pole oKl 3] aneS auol cél s

cdllas & 3959 31 Ui 15 2] IRJUMS.REC.1394.023
U‘)L‘”) dl).) (_s.:b))l w.mlo 9 U?A)] Pl}u‘ D9>u' ‘Mﬁ)’ Blanl
abcolsy woldy cas 5l G g Ad odb muse Loty aalg

A 18 S lalsT

2 e (oolod e (Sig Sl Al G w2 3y90 dlobs

Cusl 0390 luSS ao; cpl o Sldlas gl 4 )31 clod S
Copde g Spin lp (Al (b)laly uzmen (V4,TY)
Cunl 0ad ey (G)g (ewyiwd b lape Soreg s g il
g SYMB] oyt a8 D o ol dwled ol L(AYY)
9 d9dised dgote Sl Gop I Sl 4 LS )y
Olysd Slg o o e (63es Sl plindg; (olulid
25 58 da g 3)90 Al Sy 309, S 5l (i

ot CdSp dbul ly ey BB L il 5l (S
A8l (il Glon > e2leind G lis (5 Sl
Slge gkt B lawg )Lad Jlasl 20> )3 o] ) s
9483 i 1) (g e 3 by klpd g plul (oo Lid
Db By F A J3 4 (9t CiS p cage (Jailpd

do 0 > S oy S0 tolas adllas S jo
AR ap 290 el lan p3 (93 )Lid (6 Sojll plin (o9
ol 3ejl &S Shilew jd Al opl Cuedl (YY) Col a8 S
o Cagmdg ol Gygpd g Sl fly it (y935Li8 S
S o i |y alpd o 9> )9

Ol (Lol (59 e 38os il Sl 3929 L
by i odalie 4 3l J il 3 G1)F A S5
O8> Gy Gl S oS jd Ll dnly Sloy S
$dn opp oloj U g odd &) odalda Cogi 93 o alols
Olyoss Algn a7 (glodimd)liin sladilobs drwgs g  ololid
e ol ST QUolid 395 ©jgot 1) B2)5 e JEI
8l 59y il 5t Sl sy BB (93,50 S5 e
ialal 1o 3l b sy ys (slay5S L lasjo e (sla gyl
d80es dgp g Gigerw 3 B el Rl )8 el
ol Sy 51 odlizl ¢ Jlo gl b {ANY) Slaly dmgs lzago0
pn 3 0 CudSy lolid polai] Gan b oule s
ool (b alyd )3 3 )Sdas (b5l ieils (525

sloysls (2)les 5 JHBT 0)l)> sadplnl lallas 2529 L
9 jgregy bl 4 barpe Clallas 5 (A-0) aee sy

Gl b Buly5 5 Bcenen 53 (59 oSS gl o

https://journal.bums.ac.ir

Y.


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/J1BUMS.33.3.227 ]

Lé'.“."“’d"‘.’.)’)‘:“‘“)é 9> u.&f).: o ylada 4..‘;.v|).a cml.v G:Lu)l :al:.',S Ql,&c

b oeis (poleS (g 415 A5 0 4l jladin Elp a8 ]l
)90 BuF e 3 4 (SS9l Glial 3959 g 9 09>
gl Wbl g 5Slae (b b)) 5 Gt 28515 ealinl
05 e 5 5y gl ) oslil b alEitylojl Lass )5 4l
299 2ol (sl cuslio (3)Sloe wliol b b mlals g ()
55 adgl (@Bll G5yl )3 058 G GoF s 4 05
Wged dgy5 b ladye ()98 Ol el gl wlols colB

b3y @l sl bl gl clagas T Goll ys g (g 6>

Slad iz 9y p (2B Oygen & dg e edle Ko
b o9 Ol oanliie g )95 soe el & pyw Cu Ay prne
Sy g oditw o gyl Aol gl CES L5 0,5 Lo wal
P9 BuF e SLd ISy g 93 0 & 39 69 0NpS
PO g pie g e bulpd ) il )8 Sease Jlie
3909 b oo 005 pS & ot d (Jlol g (el 3)90 i
2995 e 639 S SRy ol 290 SLS iSu 4 s
yei 08y bug (8L WS a0 g 2S5 e i

coge g bl (Sl e by s ol b e

BB lo;T aejl 13 Al (65,Slos diliw! palasd — Sy yguad

Sl Sy ol WS wrlS |y A Blas iz g
w28 3P Ol 3 peliee ddbie God |y pree (il
Ry

039 s SIS st ot Joli el 3,50 ansly
Dy 3 pywe 8l Jb )3 g e

Culgd)) (Floj ojl 53 g wped > gy 4 spSHge
Lulps aaly Jlan AY ggemme jd 9 05 plosl VYAD LT B V¥
ol G g Limgh Sledie Cunle 4 4o b 50 adlllas 3)lg
ool 9o pe ol lae 3 Il 0 Slee b5 (o
O dalllae (glynl 0y90 5o byl daly g (o siwd )0 ol jlew Sl
o1t plol dalllas 955 | diged w2 sy dple g A3
B 5 w5 obesl b jlew 1 a5 ailiwl 5 )l g

98 Ale a4 il g asl ash Hlul cunsy hlen 35 cpl

So gl GEagh 3 (pepp D9 Al el ren

8l 308 gole 539k ten gled e (Siig Sl ailebe
09le 0155 S g odityd Sl dlobw oyl ] o Sl
Lopyo dgf SLS (i3 (g9 55 53 &5 Cunl ond S5 50y
P S B R Blie ) GF e SAS Cuond
38 09l Fp gl )le Slad je o5 s
L oglosle b o5 959 b wday so 01558 4y oditwyd I L)l
25 )9 e Oliee Olal D90 S & Oglite )9 (S
e o Dgdee Ly 0SS bawg i cnl g 03
Jus 1y Jluie alols waspaas bl olel p (SKog,Sl
O9% 9 0 b et el g adly plply S (e

Ol Gl Bl (32,5 e JBI )3 SKu il (58,51,

https://journal.bums.ac.ir

AR

Foojled V29561 D b "U.olop).u S g Ol 5" dlxo


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

b Gl B ad a5 jlas ) adllas JSSg 5 )3 oddiedy 5
Sl oyl 29d pal Gl luld o adly gl colyS
S5 )3 odds i yliel b b pasuss CUt-OFf oG lgica
Glyp St abn] & g 3o adlas Ban g w4 S
adls ol > o bl Sl o b Sy b el
(il 2929 (53 S 2 By 1 (sl (e @2 po 3 050k
el KM glaymsls awsle Gan b sndpll ;)
38es a8y 039 0 (2Ll (SR 5 Chmlus Jold pasuis
05 Sy 0anlite I ey litin 05 b loj Lolol yy adlg
2ol gy ad o) eddims Gl Slej Jlme Bellaa
S Joro d 53 eyl ey sl a8l plej el
agl VD 5l ieS Gde pd bl s Els asslis b gauadlds
Cuto ably Fusl wdige Jub S Jomo & (15 (i) Sl o
V0l Gl i (18 Jld &S (Shge )3 e w85 LS )
Gl cdbiges Jlb jlatia el Jsbo ) b 23S 0 Jsbo 4l
oty GBUSES )8 polad (gly Yl (ol b CF e
oobol p «adly cuwlue» il adlas ol Jlel LS
390 Slhlas ©ygod g Giaggy JSSgy pd eddcdy i (Sloj Jlre
2 Sl pasuls Cawlues slixe 4 5 8,5 )5 solatuwl
3505 adlllas 1,25 2355 (@M (3051 b g e 2 bl S b i
CuiSy £589 pis b g8y (e lp Sl @2 pe 3)luilial S
e b Cuto Goly Cumdg (iagh hol daly o9ycnlil 092 05>
aliwl s 43,3 i > adb V0 Sloj aliwl elel p asls
Sl lae S plsie 4 adllas gl SS9 5 45810 o)
b ol ol iy bl el (sladde (gl odd psd i
Jite Cppo & ol adbs > wliol ol byl
ably fuoly Candg (ol doly jurie .Cuwl 005 00 S L]
s )90 Syiie gy (il HlAdn g Cude jladin 09)S 93 )3
SxSlB Joee (53l mglSsen o i (e Jold
Sy g Manlis (slagls Bras b (gilon able Syl
Olyed glid g GmelSsen gaw (o Wdp Luggiles
Golo 4l Sl (658 oo iz g oS slapiie

O IS Sl S Fly p dlgn & ()5 Jobre > ()
(b ablee 5 Sl @M b 1ol Coumdg (Jlo VA 1 5L
P S Al S edlien gaw b wad e (raly
Jhoin ) 5l 5 ol > Syl 2l 5 5 g
hless (Jls Vo 5l 5VL 03 g JlasS 40l 5l )6 5 &)l
@ Mo Ghlow ol culio b ofg cudlye slaisy )3 (5 i
5 ol L 5o 4 s Gl adiSuag g s Lyl
ol M Gy e blud dals edgase e 4 e
Gl sl 5 Fen Towd Lulyd sl an b begdgioe
doye > Salslis Jolse Lials 5 bl 3,Sles adgl L)
s slisly > cSu3l ool Pl Glow Bl e
b opgesl plosl ol 5 plul (6651, Cmdg b ab ol 15 5
2 Al e bl wlie BaSES b den oy Kl s
doee 5l e sile Ve alold 13 g paw G () Cuond
5ol Gan b dob ) b s Syl 558
Jobee b (iS (g3 (8385 5 pMbbglsee lp (S cus )y
3 e b a5 5 g0 Ss Jore 4y ol sy ) Gl p
bylps B as 00,00 ol p3Y Ol @ pw Bl adly s
b ogesl 09 slrml Gyp seme S50 4 29 ) g Sy
Oty O loj 8l bl Al Joxe @ (IS (13 (e
Olyeds g b Jluda gl (bl g Sue o 4 o6
sl ogoil sl € ) ey D B8 iyl gl ol
oles el asly b eSppl oo dlol cdl sl
Slocglis 515 8 5 B o liady 55 o9l 5 e
2GSy G by ead b alols g plul Cundy 4 by
b el asly gl
Ol Slles slae S plgisa 436 V0 Sloj aili]

https://journal.bums.ac.ir

Yy


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

sh.ﬁmd)._{)j):am)) U’D o...u»f)a o i MI)J Cwla oab))' DL,S Ul,..r_

d0 blize (ylel i 1 a3l el 095 53 o Comiz @iy
Cuto gusly 095 1> Sl (55)18 Jomo i 51 (=214 )
55 Yo g culy cand o cSel gl (aop OVY) i ¥
lie oyl ¢ stio Gl 09)5 1D Wdgr o Cawd yd (o) FY/R)
Ggles (doyd Yo/A) 29 405 ¥ g (Mo pd PAY) L0 A ey
Molixe el S5 1095 g3 e cSapl e mjy
Cuto Fusl 09,5 51,8 YV 3 B8 gylew dile (P=/0¥F)200
55 S (29 VYY) it gl 3,5 55 Y 5 (129 WVIA
(P=1055) 355 Jfokins (o)l i 5l adly gl b of bls))
09,5 jl (o> YWIA) 15 Y ,0 slaslas (g9)d B pas puizmed
Cubly 3929 (e Gl 09)5 I (30 YVIV) )& Y 5 Cute Gy
o5 s 4l gl b (gyoline (ol blo)) 55 peite oyl &S
I8 g Cute Gl 095 5l (38 A 3 Lughgilen (P=/055)
Camdg b g )bline (o)lel bloyl 5 05 (315 it Gusly 09,8
(oS Sysie awyyp y (P=4/5AY) wi ssalie adly Fwl
Py WINEY/F cute fooly 095 13 (mglSgen gaw (Sl
Fdoowd 53 £S5 WAAEY/YY Ldie uwly 09,5 13 g yid owd o
bl i 5l 09,5 53 o mslen gaw (Sike glis g,
Cute gl 09)5 3 olid ile ((P=e/eY) 35 bl
e gl 09,5 2 5 o el VYF/VEEN/N
O oddodmlie Cglds D 5155 sa> e ue VF/VIVEYE/YS
09,5 1 (0 0o (P14 0¥) 32 jlolias (3lol i 5l 095 50
it gl 098 0 5 Jle TUYORVSA cute sl
555l 9,5 63 st Sl glis g 391 Jlw YA/ -RYA/EY
Slapiie she I ggemxe ;> (P=IVAY) 395 Hboliae (o)l
Tl Candg b (93 )Li8 5 mglSgen aw (pin 0ld o)
S8 e ey i o 1zl Joliee o lel bls) asly
5 Slislis slagly Brae (o lan bl Syl
Sl ol sl mwl b gybliae glol bl Lugdgilen
Cuto Gl 09)5 93 33 (&S 9 (05 Syiie @95 JolS Clij
Cygody (oS polie .l odd Iyl S ol o ke
(5033) s gty i cslo i 5 shan Bl ot Sl

lopsie lpicd loggilon 5 Slislas (slag)ls Bpae (8
&b 9 (s 2y90 Slapsie 4 bgye CleMbl il cf (A4S
5 e ooy (g yglaan £33 )3 9ol o plosl | g 4l

ExSIA e ogefl bl (splopis (talS jolaies,
3 ot S sl ggb plil 8 pll il eges Cumdy
Y ufy)j Joro alold g w00l 48 (S daw (gliwly o Oya)’]
S99 b oad wB)S )l 5> e e Ve phlen (oeled sl 4l
Wl gl P5e 09l Jelos plyies (len (038 sl Sy
2 sl sloyte plo g cSgl Joo g Bad WS ai
B s bodly s 9 d)?ié"-?

5hoalatwl b (g,l3808 9 ey 5l o 0445&)91@? ol
oS syt Wad udoed oo VY aseus SPSSlséle
S Slmite 5 slae Bl £ 5Sle ©jpot diogy
psie auglio lp Wad 55 Moy g Sleld g
odligiol St T 9051 1 hio 5 Cuto gy 09,5 93 o (oS
4 s @l gl b S oo blo)l wyp sy o
rid 335 0eil b 93 pgeil 5l gl il 5,00 S5
54 S L s +[o0 o] gloline prba A5 3Lzl

Lasl

IR 2l )90 adlllas )3 bl doly jlew AY ggome )
Adly Zuwl (gl 0adipms Gl 5l Gloj Jlme (elul i8S
\O/V) .))94: VY 9 kW) JL!B MI)S )‘m (M).) A\C/Y‘) .3)94 Y- ).)
Qo pd AFY o oplplo i )3 )13 e Fwl 09,5 53 (Mo
loj odgame jd adly ke as b oldplx] dhaoyaﬂ
A ol 00y ya

by 290 slopiio b3l g (BaSes )b la Shy
SYIN) 52 YV o ol 09)5 50 e i il adly b
Lo Funly 09)5 50 Ldgr 5 (doyd YY/A) 45 YV 5 340 (do)yd
Adg 5 (doyd AYIE) L8 VY 5 dpe (Moyd VO/F) L& Y G

https://journal.bums.ac.ir

vy


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

W) M)f )Ja.; 5 o[-0 d)LoT Lg)bu.’um C“a“’ Sl 04 odliiwl

g Jituo 903l 5l (o8 (slopuiito duolis (lp blord )18

98 ogeil 5 sl gl b (S o pie bl gy sl

alyi Gewly bl QE NS CS g Gl g (B Uiuron (SS9 -0 Jgs>

Sfdgme g N(Ve)ewo gl N (IY) o Gl s peite
fen FY(SVIN) Y(Vo/¥) s 1 () o3 y) i
YY(rY/AY) VY (AY/EY) # N (Z) doj)oms
-fors £ (OVN) A(SUYL) H# (coly cawd) S5l 58,8 5 Jore
ARI\ATAVA] F(¥-IAL) # (o cund) cSu3l (18,5 )15 e
-Isvy Y(\+/+7) Y(V/¥Y) # A8 olaoylon aile 3534
EY(A/T) VY (AY/ST) # A8 oo gl dblo dg3g pic
-Isvy Y(V-1-7) Y(VO/¥Y) # als (gl B yan
Y[R/ ) VV(AY/EY) #lixlis gg)l> e pac
Mewe AONIEY) V(YIVZ) # Lughgilom 3934
£Y(AEY) \WYEAYIYZ) # lugdgilen 359 pis
ol Ve/of v/ ¢ W/AA 2y /ve & slro Gl ol £ 5, Sibe (G1A]) yoglS 9o pxlans
ooy Wy a8 W/ £av/vs & Jlro o) £ 1Sl (MMHY) S gitann 95yl laws
-IvAY va/yo £y-/54 YAIYA £V ¥ & Jlre Cileil & Silo o Jlo) e

Jaro Byl £ 5 Silin &gty oS (slbpeiie g B0 dslove Gl 09,5 2 3 313l ganme olul 1 (S sl pite clados s &) (£) N &gy Waosls —)

P ol ) glable ez ow)p Cuenl paguils Comlus
sleore (shys slyBlS b lag e sadad il OMSUie gl
Sy crrml) 5 R 4 ST e s S 2y i
ot wle LYo a4 Wl o wonl  Bgye wyiwd dlbol
Oldllae (A=) 295 JMS] Hlod dliil 5 plaasls cculs «igas
Sl cudlie o 508 Glaw b lagye Jolse oS wilosls lis 50 i
sl byl 518 5,Shes j> IM3] s b a5l oo (e puuse
8255 gl 5 (52035 e 3,Shae byl (F) 22l
il ebgd yoe dlawil b 5 Sloe M 4y sl (oo &S (Sl
B9 (o yiwd ddome Dbl & 5l ials g loyd polus 0By
GuF e BB 4 g Sy ole cpl 1 3 Coeal
Sl 1) dies gty g0 > oS Wil Gl J) S e
2 Gl (Sae B2)55 Ay 4 (93 29)9 S w013 e )3 IS
Ol Ol 5 BB L gy e ) 5liS e ke lail
S b Slgice prme 53 (g Bl Bl g 399 bl Jolxe

St t Q}a)‘i S 9l Oyaj H i 58 O}cj s Llodd 5,158

—x
Swgysll albols S 3See byl a5l adlllae
05> CtSp 2lulid gl 308 gdle JRus it (puled s
b S Shy B b ey g Gl g e
(3 3590 e AV ggeome | ad plodl aibeb gl b olilew
Ol Sloy wll > asly Jluis (wey AF/Y) & Ve
2 i ol Jlad (1o)d VAIY) La5 WY o g ad b ol yuss
odos yizw  adlyg (cplply i sdalie Sloj odgie ()
otk )90 S 5 ool e sl ardplonl slayge)]
Iy Cans opl (Jloopll S olulid o puns Jloj 03950 )3 1y
i edys i alole «oasuts Canlusy Pl Glyice
By 8y nb (sly lites gye 3l job adlbe
topcnli) el gry sl Fl b ol awlie 5 g Sy
ool bl e gl (Jjee plgisas 1l adllae Lol aidly

M5 5SS & 35 s [Sigyy 3 onibcin o5 Slej Jlons

https://journal.bums.ac.ir

YYe


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

sh.ﬁmd)._{)j):am)) U’D o...u»f)a o i MI)J Cwla oab))' DL,S Ul,..r_

g o b Jito 1 550yl adlb slaodls 5l 5 ol
A LBl el 0)S (S aomss | ails 3 )Slas  (mglSgen
djge S Ipj il dag BB Slg e abobs (8,95l
g AS o sl |) yuwe ;0 odddbyl (gy5 Ol oalitl
Sl bl 5 oS5 b cos Slge o P s Sk
A3 galed Glsear wls byl ool (Jlocul b yS )18 G
2 1 egd (A asly Sles n mglisen v padiee
ol sl g 28 B Shy ple glojen Sl pob adlas
i 4585 o (lgioes nlply ol osds ]S dal,
odd ally 3 Slec oS Corge malllue jobdy (molSgen o
bl o plgsar jutn (b s > asl o) cwl
s 6 012,700 55 ldllaa (gl (gt b 5 oASonlie
el (gybolize (oylol b5l asly mul b jo e lis ool
2l o 48l Fsly 5 St (1935188 (e sadoralie LLS)
plo b cov cal (Sen daly ol D9d i blas! b
b 4 g Lo adl ad)s L8 b L (90,8 sl S
Jie 18 g gei wpsiosy o pbl pas g adlas
Obyz 9 )lid (Gl a5 51,8 (e Al gl 3 1y (o3 Lsd
DA (g Sy poldi b dlml 0 ASlg e (Bgye wls
Al e 53 58 lth (580l 4y Logyyo aalllas g ALSl 4zl
BB o et b candg cpl Bl 38 g9 pame sl
Cablys b by Olalllas ¢ pizman (VA) Cunl 03,57 51551y o)
>Skae Lais g oliusl ) Sl Cumrl 2 sy slaslS )
5 oadodalie (o)l Ll o Jlacpll (3,0 +) Klos,S uST e
5 05l Gl mitee daly Ol Ll pol s
Jolss pob adlas 5 ity o I adly 3 Sk
9 W3g oads (5ol )Se g plojen ol Suslizdgen
olysar ul e lis ulply wds plxl 55 o piteny b
A Cumer cpl > dbele b b bape glapiie SISy
blo)l g5 g o Jius oMoyl Jolo o &5 09 ad)S
Sblixe 3g3g b ly U5 asly Gl Cumdg b (gybline skl
o sl JSgsles Ly sl pdls aalllas cabarly oyl (s lel

O)l{).) d‘uuaﬁ » ‘w .(ﬂ,\') ..\.n)lf O‘).o.h Sl 9 asd
NP &S wd jasie (e lid (6, S0jlul pKa e cuiS p
Ol 2 g e & ol plan g9y p s lis BT ol
Iy shyg yome J5b Olpuss 4 dog Caodl awly ol ((VA)
Sy90 0 &S )5 ax bl lgiel Sz pe cimd e oLt
e 515 3 Slee 3 IS L sl 4 Ll g8 Sy
el p ol adlhae )3 qw)p 3)90 4Bl 5 Sles A5 Aalgs
A & (5 39y9 ol cpl )3l pwleipd ()95 B9k
2909 )95 e 619 (SR 2 S 290 B)F e Slid
5 Jlb (Sogsll ae enbpdats wlisl 4 e cpl o)
L.AAAS)J &999 » 09M£ dilolw (’*E.wl) ‘L))‘))L"" .)94.)@ .)l?ul )lm
08 i 0t 6P SRy b Cov Mgl
) a5 o5 en 4 35 B G e i (Sei
b i) 5 G Eile)l e > aibols gl 4kl
(Joplh 98 e guime (6)9ld (nl dwgs A2l 8 5l wre (i
b Jelos cnl 51 S e (05 s Sl pol adllas
|) [m‘j Jw );l c.)}?ya dl.mo.)‘.) u»l.u.)‘ » ubsw) 9 9 oS
392y cadllas glaal I (o )5 e 4l Gl oloj
ol g 4815 Gy g g em g (e Jbolixe ()bl bL3)
lllas ol drg LB 50 bl 9 Sajls s ) asl,
&S wledls uL\MJ 09 K9 s Sus due;  eddplx]
25 0 5 ela G Shy p e ol Clle 5 nglSsen
Sl B Shy cul 9wl SIS 1o 8090l 5 (Sye 03545
51 ookl piomed ! oad odlaiiwl psglS gon 5)5]).3 L ol
gl 1> (9 i S SRy i)l lp (oled et oS
Jobs adlas 3 a5l il 5 mslSsan phw e sadosnlis
695 o Sag 4 ol goly (Sady b (Ko s J g
Sl g o bpo s ) Jlpll sl Bl s

https://journal.bums.ac.ir

Yvo


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

Slp ilse Ml 503 g I 08 e pols (5)9l8
g syl 1 ool ol al5l g sl s als
S gy 1y ok 5 ool Clllae (5 blodd oy
a5 wiles,S byl 58 51 eslinal bl Lzolidl b sl )
Ol (Yo 7)ol 03955 LSy MolS ainj ol 3 Slillas b

wls b adles 3)Sg, a5 Jbpd wlausl 800
3 el Jlgisl (g3 S gy (e JBIS i S plSindg;
JoSo 09l SRl S glgie y (oman 2090 5098 ke ()
pRindg; olwlis 4] Gl Lol cumly (s33y5 puuno inl (sl
e 531 pas Jsb Lialidl b lawdl zals” 4 Lily es cuiS
ol e (6550l b clalilie cldlhs Wojls g e
09 syl 3 )Slas 5 el b lape (sl sl cuslasely
Gan b byl 5l ise  Slasl dwy asdS b Jlo > 5
5,500y wglas L(AYO-F) Sloads Sl (gh)g (wyiwd 3)Skes
Sy wlei e (il ol Gan &S el ol o ol alel
235 lolid Sogo 5> jlada dbol g 5)F e SLS Jie
ol Bl Slge (oo Hlai I (Shy cnl canl 390
u.xs]ﬁ DK;E ‘)AJ..:J dl)) 5J1>‘)JHJ WY pml)e ‘) o )J)MMA
ol adsl 5,8kas s ogMe il Cudlye )5 (cligysld
gl gy 35 Gl slatoly o Sl g 0Slas ()l gl
IS syt 3y50 diloles ogilly cac o Sy il ]
oo g paiiane 0dbline 4y dg 3 Clyuk jasls (Sl
Sli b cupe gl (Jooll cwl Sy (UK huy
g B b Wlgn dlobs 4 29 e Cublye Doy 4 Mg o
bajlsin g w8 ololid ) )5 3)90 s canlie (0,8
Sl gl Byo ol adlas 0l Jod LB paw 5 o L3S
u.u’bls Jke U,Lm.\.ol..., 9 03; ) u_;Lo) wle c_§; L)"’L"" 2 1)
Do (6,55, wldy el (Bl Laes ials ol

4 Ogles pl pbcuns gly B CleMbl g 2y snis o)k
LB o o9 oSy b Sealidgen «Syjgls 8 Jolse
SFr 2 e gyl Gl b 4Bl cpl plply s
Db gl 00 i & Cud iz Sy Al 3 Slee
g Cute b (sloog)S )3 Sl s (g (lgel inen
2 Vg qite Gl 09,8 53 33l S sl oigds (ke
Sllas & LU gl a0b sl 385 bawlie (S5 sk
N QBRSCS,5 Silse @i g S )i dsed ez b ok
(ol (S)lors alls Sl (S5 oo oy o blie 3 )
Gl b (yaline (6ol b3l Luggilan g slinilis (9l e
o s g s sl 4 babl cpl oy olis asls
Aalgd dilllas 3)00 diged )3 Mad oo Ui aSL i Jalge
@S5l Joe o)l 0 oanlie LL3) 3939 (sl 3 (o bl
aold uslaSs ol g JBgs plul 4 Bl oo 40,5594
It Gl cage dlge cSupl Jme 5l Ko
Ol ombyy Sl (Jl il Al 0l pite ol (pud S
B Sl (dasme g S 6558 e oS Wilodls
() 2l adls Ll 518 3,Shee j3 J3] bt b lacynes
@ G seba e |y gl adlas )3 bl 95l nle
2 e ool oyp g Sl B o (g Coenlo Sline
Supg e bis Cocnl cul (g)905 JEsie saCure>
Ngbd gl )3 2050 jtuod dloml & (Gl 13 05294 29290
P Gl €85 418 dxgl 3js0 f b Sldllae ol
3 g I 2Sdes > IS (538" dlor 5l e pold (slacines
—0,0Y) Wil Sl potlle Slge (g (o ddoe Sbml &
Candl 35S, Culbge & bgye Sl yrizmen (VY
9 e & 2l Gl b 0y5e I M ials
bis 4 4y Sy aled cpl (VENEYE) WS usT
rob adlas (Jleplt fimd e (Ui 1) hyg e 3Slos
UialS Cage sl 5l edlitel 45 Cawl 03,55 )yt Lonhiuss
SH5Sy lp s S W el L B G ol

o0l Sl plyiedy plyiees |y (basaly oz (nlply 9 o0

https://journal.bums.ac.ir

AN


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

sh.ﬁmd)._{)j):am)) U’D o...u»f)a o i MI)J Cwla oab))' DL,S Ul,..r_

aS oy LS adllas oyl slaadly (ggamme (3 s b D o ddome
Qo yd AFIY )3 50,8 adle p (sine (owlodpue (Sog yiSIl ailolus
bl Jlin odd iy w5l Sley wliwl [ cusly gl
A8
5 st Gl 09)5 53 3)lge dgace Sl Ly & oled
oleyer Sk wyp Bl 0psies oo plxl pas
Gy eddosalin bliyl g Joiwe (s g dixio (glayuiie
bl 3y Jolge plu 5l gilid g GmglSgen maw iz
ol SLIST g adgl glaadl e b L) cpl onlple
@35 9 55 Sges p2e b Glllas 4 gl b (gl g g
Ol @i commen Cusl Sl Gl laog)S o Sojlste
2 Oy 39800 Hlwr D ohigts Gl slaog)S 5> Coi
blo)l 2)sly 5 aulio cul ()il 2 Blgioe (il usly 09,5
15yl adlbs Lol i) ccplpl 15l 38 5l orsosnlie
PO ClSp el Gl (Bl o)y (Sledie salgs )l
5 ol el (asis cés b 5 Cool (45 yume
S 538> (b b oan] Cldllee 4 (5)5kd ol (b il
Glp pols adlas > a5 4l VO Sloy ailiwl «pimen W)l
S Rl 53 Jie Ojgody b odlatul ally b ganadl
e e nlpls 09 005 (omiw)ltel (2l g e 3 Il
b b osnl Gldlbe iojls pasts 38 (gl Sloj 4l
Sl sileysS addlae cnl )3 opmomen sl cuslio (et lite]
sox Jenl Wy o5 at plodl gejl Cumdy 4 Cus
ol slacodgime Sod 5l A8 ik ) Sosalis (6 S g
2L o omigiedy ly able pl & cwl pl adlas
Sl jo)8 (y9lo y95 125 )18 (a5 28L ST 50 )3 &5 (29l

ASb e cuh) B

S 5 A
e ombod et ailelis 45 3l s adlas o) el

esdplsl sloggeil Sl (aag JB ise 3 jeBngle S

00Dy eyl (Sloj jlme olusl o 1) (30)5 pane 4y (595 399

Slhdls o ool jo adly 5leolaiwl & slasely s abaws
wbadsiowe b ol ddllhs cung gl LB ole aaled
AT (St WS 148 da gl 3)50 AL pewds j0 LL A5 Cul
A8 plxl gepied )3 he) 4 spSdsel g g B AT dises
DyS Oygo blinl b bl bcames plo 4 zls puess < pl ol
25 bl Jll Tas Slilew )3 5 (Slay 350 S o adllan epyd
9 8 g oy Cublye laist 53 gyt 33 (o (lew
0yflas e (o Ad B adllas I Jle Ve 5l 5YL ol
LQ(\) u.n.m C.o)‘.: 09; (P s um Lmos)f L))‘ Jel Aol
allas bl Glg Slge oilg pas ol g 29 Jlow W ol
ool SIS Sy o CuiSy gy el sl it
(Spy Cawlus Wle el Hliel S gla jasli
VO wibuol ooy 395 dslxe b bie g Cute 5yl b))
9 39 addlas pl JSSgp 53 oadiiy 8 Slles Jlae S a5l
byl Bl jeba Jate b Sbl S laeas o el
wpsiodis Juloo gais plwl Jdsds ol o cwl enis
o Sy eddosalie bliy)l a5 58 Lasie g e
b cosl o392 Jolge ol 51 Jiiws i g (1955083 coomolS gen
dged po> b b o] lalllas dacudgize pl 4 dg by
S J eslizal 239 sl (55 oty gty b 5 55
Oel g Sy gy b ly Jiwe gaye 3l
D) wales wald |y pasis Hloel Aly glajasls dwbre
09> dilize glacble 5wl Kbl cllas ,d (picen
A 5 B By ey iy Jsbe b o DSI ke
Gl b yg8 balpd g yoae (665518 Cumdg ol Cop
sublf )‘M zr Ls"l'ﬁ))‘ D9l (gwy bJu.uJ).uS O ygody Aol
bl e slp g8 0Shes )0k 5 GnBLS Gl ol
Oldlas way dejpe o Cwl gy dble b eolaiwl
5 ¢85l Q.;.l 51 ool LT &S WS asuine ..\.u‘yuﬁ Sl e
CulS y padd loj LRl Cage ¢ Jyame Cublye b duylie

PSSy 5 B L il il L ohasl als (g

https://journal.bums.ac.ir

YV


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

S Ol

QBN S b 4 Ghagh (W] gl cule) pslate 4
Shgo A odd (Gyglaer Sledbl alS 45 Wb el luebl
L Gagh cpl S Cuwl 1S5 4 5V S dalss Jlod e ore
LSy, pole oy § JRJUMS.REC.1394.023 : 534!
43,5 pll p e

i IR Gy Bl v 5 BIS el
s g (ole Gl (oled sl 0ad odlital (egiae

dblge SN g5 odge  Alio glyizes (2l Culgione g laaidly

S sl
355 pll p g (Kb pole ol Coles b 25l ()

O N g = 5lo

Jeslowl (8L pSIde (odlin g5yl (b
kel

Dol )y eslows! «5 8L ,81 e 518 s,

Uikalyb Juelowsl todls (y9laes

coioloyl Jeslowl (St ST e tlaodly Jlos g 4350

S Sl e o)l

Jeslol s 5L5 pSIde wodlie g5 iop Cupde
ool b

s SIde —lire i) el gy GRS
ool Jeslow

S pSIle ool 95l pilng g eap (2SS
ool Joslowsl

o Sl
3 odlio 3L g5 gup a5 Wyl e pMel Ao 5 iy

) gy pSb> ingh

dges AV 5l 3y50 Vo p3 aS (gyebdy 08 sl Jlada 5 (olwlis
Dy Cude 0dbcdy yoi Jloj odgaze 3 dilolw Fuwly (o> AY/Y)
126 sl Jits @ po 3,5kl 2929 pie & d295 b (Sl
Cowbon st pled ) olise ool b ctSn gy
O cOmglS gon o (ined D)8 s dilab (ot
sl g)bline (gylol bls)l asly Gl camsg b s o
Sl S b e cop ey g ybline b)) &S s
sanlin Lyggilan 5 linlis slagyls Gyme (ld (g slony ailo
sloog)S Gjly pie Wiged e 4 a2 bl LU ol ks
SLsT g gl claasl lpieds o piioriz oS 355 5 Gl
ol Jito G5 b e alaly il olul 2 (505 5 B9 s
CoolSel sl ol 5,8 el 1) asly 5 Slas 55 bayuite
g e S Sl il Gl abele 51 edlital 4l
o abol g1 ol ey sl adllas ¢l olly S Lo coles
o b s 5 Slas > ] ccapsls oloas! asle 2l slasaly
b ol 1 i cnlpls g 0als (b dame (655 4
FS)n Wge o b (oriwlisl Clllas pbgl w8
2 Gl )98 b lasaly (2b))] g Jdiwe @2 ye 3 il
b opolid g mglSgen aw iz (o295 9> sl fdov
b bl ol (s (g bline (glol b)) ably usly Comssg
Ol o piariz Jilod plonil pas g dgioe diges > 4 d2y

i byt p) Jians 31 0035 Log) labol )|

K g g
P W 5 g 5 QWS €85 (olod ) iy (e
o o) o))l adlie ) 53 (6)lSon bl &y lo lgpd
CltSl Cop glie gy Olye b Sliis gk Job
o) adgn S g3l gy prs G & <S5l 5l g
45059 "y Ayl & 5y jl st CuiSy sind e Adly 4
Lol o e (S pols ol Cyles cod \YAA-YAE L 5

) 045

https://journal.bums.ac.ir

YA


https://journal.bums.ac.ir/
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

Gh.ﬁmd).ug):.m)) u,: o...u»f)a o i MI)J Cwla oab))' DL,S Ul}d‘_

10.

11.

12.

13.

14.

15.

16.

&b
Zingg W, Pittet D. Peripheral venous catheters: an under-evaluated problem. Int J Antimicrob Agents. 2009;34
Suppl 4:S38-42. DOI: 10.1016/S0924-8579(09)70565-5.

Faris GO, Abdulkareem AG, Ismael NH, Qader DJ. Evaluation of peripheral cannulation technique among nurses
in maternity and Dr. Jamal Ahmad Rashid pediatric teaching hospitals in Sulaimaniyah, Irag. BMC Nurs. 2023 Jun
5;22(1):188. DOI: 10.1186/512912-023-01349-y.

Wallis MC, McGrail M, Webster J, Marsh N, Gowardman J, Playford EG, et al. Risk Factors for Peripheral
Intravenous Catheter Failure: A Multivariate Analysis of Data from a Randomized Controlled Trial. Infect Control
Hosp Epidemiol. 2014; Jan;35(1):63-8. DOI: 10.1086/674398

Mermel LA, Farr BM, Sherertz RJ, Raad Il, O'Grady N, Harris JS. Guidelines for the management of intravascular
catheter-related infections. Clin Infect Dis. 2001 May 5;32(9):1249-72. DOI: 10.1086/320001.

Marsh N, Larsen EN, Takashima M, Kleidon T, Keogh S, Ullman AJ, et al. Peripheral intravenous catheter
infection and failure: A systematic review and meta-analysis. Int J Nurs Stud. 2024;151(11):104673. DOI:
10.1016/j.ijnurstu.2023.104673

Strauss KW, Onia R, Van Zundert AA. Peripheral intravenous catheter use in Europe: towards the use of safety
devices. Acta Anaesthesiol Scand. 2008 Jul;52(6):798-804. DOI: 10.1111/j.1399-6576.2008.01664.x.

Prunet B, Meaudre E, Montcriol A, Asencio Y, Bordes J, Lacroix G, Kaiser E. A prospective randomized trial of
two safety peripheral intravenous catheters. Anesth  Analg. 2008 Jul;107(1):155-8. DOI:
10.1213/ane.0b013e318174df5f.

Wittmann A, Kdver J, Kralj N, Gasthaus K, Tosch M, Hofmann F. Mucocutaneous blood contact: blood release
behavior of safety peripheral intravenous catheters. Am J Infect Control. 2013 Dec;41(12):1214-7. DOI:
10.1016/j.ajic.2013.02.015.

Baskin JL, Pui CH, Reiss U, Wilimas JA, Metzger ML, Ribeiro RC, et al. Management of occlusion and
thrombosis associated with long-term indwelling central venous catheters. Lancet. 2009 July 11; 374(9684): 159-
69. DOI: 10.1016/S0140-6736(09)60220-8.

Chaudhary K, Gupta L, Anand R. Avoiding iatrogenic thrombo-embolism: the "KAPLIT" technique. Scand J
Trauma Resusc Emerg Med. 2010 Oct 13;18:53. DOI: 10.1186/1757-7241-18-53.

Dobrescu A, Constantin AM, Pinte L, Chapman A, Ratajczak P, Klerings I, et al. Effectiveness and Safety of
Measures to Prevent Infections and Other Complications Associated With Peripheral Intravenous Catheters: A
Systematic Review and Meta-analysis. Clin Infect Dis. 2024Jun 14;78(6):1640-1655. DOI:10.1093/cid/ciae195.

Malyon L, Ullman AJ, Phillips N, Young J, Kleidon T, Murfield J, et al. Peripheral intravenous catheter duration
and failure in paediatric acute care: A prospective cohort study. Emerg Med Australas. 2014 Dec;26(6):602-8. DOI:
10.1111/1742-6723.12305.

Monagle P, Adams M, Mahoney M, Ali K, Barnard D, Bernstein M, et al. Outcome of pediatric thromboembolic
disease: a report from the Canadian Childhood Thrombophilia Registry. Pediatr Res. 2000 Jun;47(6):763-6. DOI:
10.1203/00006450-200006000-00013.

Larsen P, Eldridge D, Brinkley J, Newton D, Goff D, Hartzog T, Saad ND, Perkin R. Pediatric peripheral
intravenous access: does nursing experience and competence really make a difference? J Infus Nurs. 2010 Jul-
Aug;33(4):226-35. DOI: 10.1097/NAN.0b013e3181e3a0a8.

Yamazaki S, Tomita S, Watanabe M, Kawaai H, Shimamura K. Effects of a transmitted light device for pediatric
peripheral venipuncture and intravenous cannulation. Med Devices (Auckl). 2011;4:189-92. DOI:
10.2147/MDER.S18497.

Barton AJ, Danek G, Johns P, Coons M. Improving patient outcomes through CQI: vascular access planning. J
Nurs Care Qual. 1998 Dec;13(2):77-85. DOI: 10.1097/00001786-199812000-00010.

https://journal.bums.ac.ir yva Yoo slods FF 093 ) F e D sl " Slom i3 (S jy Olidios" dloo


https://journal.bums.ac.ir/
https://doi.org/10.1016/j.ijnurstu.2023.104673
http://dx.doi.org/10.66224/JBUMS.33.3.227

[ DOI: 10.66224/JIBUMS.33.3.227 ]

OlSen 9 s SLs

17.

18.

19.

20.

21.

22.

23.

24.

25.

Matthews R, Gavin NC, Marsh N, Marquart-Wilson L, Keogh S. Peripheral intravenous catheter material and
design to reduce device failure: A systematic review and meta-analysis. Infect Dis Health. 2023;28(4):298-307.
DOI: 10.1016/j.idh.2023.05.005.

Marsh N, Larsen EN, Takashima M, Kleidon T, Keogh S, Ullman AJ, Mihala G, Chopra V, Rickard CM.
Peripheral intravenous catheter failure: A secondary analysis of risks from 11,830 catheters. Int J Nurs Stud. 2021
Dec;124:104095. DOI: 10.1016/j.ijnurstu.2021.104095.

Massicotte MP, Dix D, Monagle P, Adams M, Andrew M. Central venous catheter related thrombosis in children:
analysis of the Canadian Registry of Venous Thromboembolic Complications. J Pediatr. 1998 Dec;133(6):770-6.
DOI: 10.1016/s0022-3476(98)70149-0.

Shah PS, Kalyn A, Satodia P, Dunn MS, Parvez B, Daneman A, et al. A randomized, controlled trial of heparin
versus placebo infusion to prolong the usability of peripherally placed percutaneous central venous catheters
(PCVCs) in neonates: the HIP (Heparin Infusion for PCVC) study. Pediatrics. 2007 Jan;119(1):e284-91. DOI:
10.1542/peds.2006-0529.

Kamala F, Boo NY, Cheah FC, Birinder K. Randomized controlled trial of heparin for prevention of blockage of
peripherally inserted central catheters in neonates. Acta Paediatr. 2002;91(12):1350-6. DOI: 10.1111/j.1651-
2227.2002.th02833.x.

Yasuda H, Rickard CM, Mimoz O, Marsh N, Schults JA, Drugeon B, Kashiura M, Kishihara Y, Shinzato Y, Koike
M, Moriya T, Kotani Y, Kondo N, Sekine K, Shime N, Morikane K, Abe T. Development of a Machine Learning-
Based Model for Predicting the Incidence of Peripheral Intravenous Catheter-Associated Phlebitis. J Crit Care Med
(Targu Mures). 2024 Jul 31;10(3):232-244. DOI: 10.2478/jccm-2024-0028.

Kok CL, Ho CK, Lee TK, Loo ZY, Koh YY, Chai JP. A Novel and Low-Cost Cloud-Enabled IoT Integration for
Sustainable Remote Intravenous Therapy Management. Electronics. 2024; 13(10), 1801. DOI:
10.3390/electronics13101801.

Liu C, Chen L, Kong D, Lyu F, Luan L, Yang L. Incidence, risk factors and medical cost of peripheral intravenous
catheter-related complications in hospitalised adult patients. J Vasc Access. 2022 Jan;23(1):57-66.
DOI:10.1177/1129729820978124.

Gidaro A, Quici M, Giustivi D, Pinelli F, Samartin F, Casella F, et al. Integrated short peripheral intravenous
cannulas and risk of catheter failure: A systematic review and meta-analysis. J Vasc Access. 2025 Mar;26(2):372-
380. DOI: 10.1177/11297298231218468.

https://journal.bums.ac.ir Yo Foosleds K 093 1 D by " Sloz 5 (S jy Olidios" dloo


https://journal.bums.ac.ir/
file:///C:/Users/5639268514/Downloads/10.3390/electronics13101801
http://dx.doi.org/10.66224/JBUMS.33.3.227
http://www.tcpdf.org

