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patients. This study aims to compare the accuracy of measuring the capillary and arterial blood glucose
levels using a glucometer in diabetic patients undergoing cardiac surgery.

This cross-sectional study was conducted on 73 patients with diabetes undergoing
heart surgery at a specialized cardiology hospital in the north of Iran. A demographic/clinical question-
naire was first completed. Three types of blood glucose samples were taken from the patients: An arte-
rial line sample sent to the laboratory, an arterial line sample monitored by a glucometer, and a capillary
sample monitored by a glucometer. The average error and average absolute error of blood glucose mea-
surement methods were calculated to record the error rate. Statistical analyses were conducted using
ANOVA, Bonferroni post hoc test, McNamar’s test, linear regression, and Bland-Altman plots to validate
the accuracy of glucometer values against the lab results.

[EETE Most of the participants were male (64.38%). Their mean age was 60.3448.26 years. The mean
absolute error between the laboratory glucose level and the arterial glucometer value was 11.12+13.16
mg/dL. The mean absolute error between the laboratory glucose level and the capillary glucometer
value was 18.96+17.43 mg/dL, while the mean absolute error between the arterial and capillary glucom-
eter values was 15.93+78.17 mg/dL. Statistical indicated a significant difference in the average absolute
errors among the three methods (P<0.001), with capillary glucometer value demonstrating a greater
error than arterial glucometer value. The arterial glucometer value achieved an accuracy rate of 94.5%,
whereas the capillary glucometer value achieved 89% accuracy compared to the laboratory results. The

Keywords: two methods together exhibited an error rate of <20%.

Blood glucose, i [SNENER While both capillary and arterial blood glucose measurements using a glucometer are viable
Diabetes mellitus, ¢ for assessing blood glucose levels in diabetic patients undergoing cardiac surgery, the arterial approach
Cardiac surgery :isfavored for blood glucose measurements.
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Extended Abstract

Introduction

iabetes is the most common disease of the
endocrine system. Each year, an average of
500,000 people in Iran are diagnosed with
diabetes. This condition increases patients’
vulnerability to various cardiovascular dis-
eases, as diabetic people often experience significant fluc-
tuations in their blood glucose levels. Failure to maintain
blood glucose balance after heart surgery can lead to se-
vere complications, such as hemodynamic disorders and
cardiac arrhythmias. Additionally, errors in the sampling
process or the use of inappropriate methods can result in
incorrect interpretations and the selection of improper
treatments. Therefore, accurate measurement and effec-
tive management of blood glucose level are crucial in re-
ducing complications in diabetic patients, where intensive
care nurses play a key role. Given the conflicting results
regarding the accuracy of blood glucose measurement us-
ing capillary glucometers, this study aims to determine
the difference in the accuracy of capillary and arterial
blood glucose values in patients undergoing heart surgery.

Methods

This cross-sectional study was conducted on patients
with diabetes undergoing heart surgery and hospitalized
in the intensive care unit of a specialized cardiology hos-
pital in northern Iran. The inclusion criteria were age over
18 years, the diagnosis of diabetes, and undergoing heart
surgery. Using a sequential sampling method, 73 patients
were selected.

An 11-item form was used to collect demographic and
clinical information from the patients, such as age, sex,
body mass index (BMI), duration of diabetes, insulin use
before surgery, insulin dose, history of blood pressure,
smoking habits, mean arterial pressure, cardiac output,
and type of heart surgery. Three types of blood glucose
samples were taken from the patients; an arterial line sam-
ple sent to the laboratory, an arterial line sample moni-
tored by a glucometer, and a capillary sample monitored
by a glucometer.

To ensure measurement accuracy, glucometer results
from arterial and capillary samples were compared with
laboratory (arterial) results. The reliability of glucometer
devices was assessed by simultaneously measuring blood
glucose samples from 10 diabetic patients using two glu-
cometer devices from different brands. The average error
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and average absolute error of blood glucose measurement
methods were calculated to record the error rate.

Statistical analysis was conducted using ANOVA (to
compare blood glucose levels among the three methods),
Bonferroni test (for pairwise comparisons), McNemar’s
test (to compare the frequency of correct estimations
between two methods), linear regression analysis (for
accurate laboratory estimation based on the arterial and
capillary glucometer values), and Bland-Altman plots (to
visualize the error rate and importance). The significance
level for all tests was set at P<0.05.

Results

Most of the participants were male (64.38%), over-
weight (42.47%), and non-smokers (63.01%). Their
mean age was 60.34+8.26 years, with an mean BMI of
26.37+3.92 kg/m?. More than half of the participants
(57.53%) had a history of high blood pressure, and 58.9%
had a cardiac output greater than 40%. The mean duration
of diabetes was 8.21+4.15 years, and none of the patients
had received insulin before the surgery.

The mean laboratory (arterial) glucose level was
213.88469.11 mg/dL. The mean arterial glucometer
value was 215.47+71.16 mg/dL, and the mean capillary
glucometer value was 225.22+71.22 mg/dL. The mean
absolute error between the laboratory glucose level and
the arterial glucometer value was 11.12+13.16 mg/dL.
The mean absolute error between the laboratory glucose
level and the capillary glucometer value was 18.96+17.43
mg/dL, while the mean absolute error between the arterial
and capillary glucometer values was 15.93+78.17 mg/dL.

Statistical analysis revealed significant differences
(P<0.001) in the mean absolute errors among the three
methods, indicating a greater difference between the
capillary glucometer value and laboratory glucose level,
compared to the arterial glucometer value. The arterial
glucometer value achieved an accuracy rate of 94.5%,
while the capillary glucometer value showed 89% accura-
cy relative to the laboratory level. McNemar’s test results
indicated no statistically significant difference in accuracy
between the capillary (89.04%) and arterial (94.52%) glu-
cometer values (P=0.344).

Both capillary and arterial blood glucose measurements
using a glucometer tended to overestimate blood glucose
levels compared to the laboratory test, where the capil-
lary blood glucose measurement by a glucometer showed
a greater tendency for higher estimates. The correlation
coefficient between the arterial glucometer value and the
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laboratory level was 0.985, while the coefficient between
the capillary glucometer value and laboratory level was
0.972. The agreement coefficient between the arterial and
capillary glucometer values was 0.976. By considering an
expected agreement coefficient value of 0.8, these results
demonstrated statistically significant agreement among
all three methods.

Based on the linear regression analysis results, for ev-
ery one mg/dL increase in the arterial glucometer value,
the laboratory blood glucose level increases by 0.94 mg/
dL. Also, for every one mg/dL increase in the capillary
glucometer value, the laboratory blood glucose level in-
creases by 0.91 mg/dL.

Conclusion

Both capillary and arterial blood glucose measurements
using a glucometer are effective for assessing blood glu-
cose levels in patients with diabetes undergoing heart sur-
gery. However, the arterial glucometer value shows great-
er accuracy and reliability, making it the preferred choice
for blood glucose level measurement. This preference is
especially important in clinical settings where accurate
glucose monitoring is essential for effective management
and decision-making. The higher accuracy of the arterial
glucometer value may be due to its ability to more ac-
curately reflect the true physiological blood glucose level,
minimizing potential discrepancies and providing more
reliable data to healthcare professionals. Therefore, while
the capillary blood glucose measurement by a glucometer
offers results more conveniently and is suitable for daily
blood glucose monitoring, the arterial blood glucose mea-
surement by a glucometer is recommended for situations
requiring high precision. This conclusion highlights the
importance of choosing the appropriate method of blood
glucose measurement in a glucometer based on the spe-
cific clinical context, and indicates the need for accurate
blood glucose assessment.
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2. Body Mass Index (BMI)
3. Mean Arterial Pressure (MAP)
4. Intensive Care Unit (ICU)
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9. Shapiro-Wilk

0329 SWCulyo pixs 53 B Py Jos o5 (D tllent 30 (5 3190 9 T SWigeS ot (398 9B (5525031 CED gy 0 g (G0 jlolgus



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

VPR oylad . TV 035 VFe¥ 19 1aes

I
¥aq

Y/ U’/f//,/"

(=YY ) JEALSES ) 5 5 g5 oIS (T pign 5 5 asS3lS et 35515 5 olSalel o, 3508 s Y Jpi

Sotacil it Sl 09> 9 s
YAY/AESA/Y DKL Slys e S
YIO/FVEVV? SasS S Sl o 8
YYOIYYEVVAY S S e 0 59

of e > P

" a
A s

Sy yegS 5l (g, Gl b 0l (LS gl (aizren
9 Sz vy G capd g 1N ARl 3, L
Sl yagSolS (o) ot B8l95 0 092 +[AVY olSalos]
Mitilojge oo 8,5 i 0 o9 <1AVF (S ge g 5
551 Gty das o (sl ooelcanssd calyd oA 38155 o
Aisls lis (gl sire Bilkas (g Lol

CeSle el ol o0ls 5Lis ¥ o lels pgual 0 45 jebolen
5 ke VO 55 el gl sl
B PESRKWAROL VS COUN 2 PYWSE U {5 GO BN AP
o9y L daalie o Gl ps (gllas 0,05 0 2 01, Jho Sy
(P=+1339) &bl oo 3oz ol ylaij] oSyl

Sl ol 0l 00l LS ¥ 0 Lol pgual 0 45 jeboles
a2l ol yid gws 53 S e VWYY (S50 (sl
o |y o glas 0o 0 lisebl dlols bglas 4
ozl b dunslin 18 5 y90 diged (slas ()30 3 S oo
(P<efo V) ol Yo gimo (s Lol ks

odds ol s ¥ oojled ol o 4 ablan oyl pogdle
b iS5 oy 45 aibo e ot Loazily wud
SIS o3 2l s s e
2 eSS see AT Gl L Jolas iagS ol Lags Sy (95
ool ol KL 5 55 0l 3 2
S5 Sl st 5 (R (s iy ol
AL i elRtaleT b 33155 5 2agSolS Jasgs Syt 5>
el oy

o dpaslons lggT (51,55 sloojhl Lausgs P

Soglds Sl ol (s (5 72egS 5l Slopd b L dunalie 0
PRalejl sla by, 5 5 7esS S (Slpd (s ondiosalive
O woldy 2Slas a5 Il wg ,:.“.:[s.uo 58 pS ke OF
Fdsd 33 05 ke VY (2asLe3l (B9, 9 (S rige )
.033

FagSolS gy B o5 wmdee LS ¥ ojled Jgar
alold b aoys AF/AY 95 w5 Sojlail glp Sy
ey 85 sl 2oy AN B AVID e 3l oy A0 il
B A woyd W loebsl alold b aoys A/ F (5 ps0
b9y 9 (Way> AV F) (Spuge hey (rm ©8 ) (s)lo e
(P=+/YFYF) 5,05 0929 (o o AFIOY) (5 55055 o5 by 1

599y« 2Biulojl (g) b dwslie jo a5 ols lis gl
0oy BFIY 10 o (gl yaed 3 )lg0 oy YNF jo bl
=l b polie ao o B0 L oS cils (oYU (yaos O)lge
YV 33 (S pse by R0 gyl 09 Oy (AR5
Vb (e é)"o;\..o)é VE 10 9 ol orosd 80 oy
PEialojl g, b LaBs rolie dusyd F/Y Lgis a5 ol oLis |,
3 et O3S 4y bilod gy 90y ooyl iy ol ciyllas
aily aKislo;] (bg, b duglie 40 (95 S9l5 mbans o>
olas L lagess glp gt hled (Srge b9 9
DB o0

(N=YY) Gs5 wi8 (5 S ojlail sloybe,y 1ISO Jlss olol 3 iusyd l5ae (lol3.Y Joan

(e 4) S5 go N
F(OIFA) *JpS 16
SragSslS by s ol
FA(RY/OY) = Jad i e
A)+/2%) Js8 8
SS9 (S oo o S
SO/ +¥) JoB B i

0% J/L/,/

osdplog (sladiges oliss 1 olSutolejl 4 Canms (4550510 Bay (> e (i 9B E®
a1l (gladigas alans ;3 olSiylojl 4y Corms (55 03ll gy oy 3em sins 2 IgrB B

0529 SWCulyo i 3 B (pya Jos CoU (b3 lest 3 (5190 9 b Sined oot (395 5 (5 031 8D duamy e SN g (g0 ladgms



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

» :..
u’/’ U’/L//,/ VPR oo ¥V 0395 . 1T 199 0
”» 0‘0“

T
0 (=] (=]
A0 o o

ﬂﬁ“ Error Mean = 159 mg/dl

reer nn.‘-n...."-..-.-.-..‘“-.n.-.n.-..-..-.mnn-nnnn.n\.

B sB s ld e %S e alatd

T T n ¥ T T T L ¥
Thl A6 0D i ) fps B o] p LR ] %000 0T O B Ml 200841

il st g5 ad

A s 055 8 (5650315l 1 (59Tl (Gl pd by sl e saitaily eloigns 125 Y a9

- o

2 o®
- -]

- “a @ g e
i o o Ernor Mean = 1153 mgad

- ...,.q.:.#..,ui,.,fn,.,'?ntl....f.,,. I AP

ad n;'gjﬂ';'?'
18- o o ©

0 o o o

R e e S Sas KBS Sk Akl

T 1 T H T T T T T
1] AL by L] ol Mo 14 =l 49 S

P 0 it e i

A o Oilens 5o 053 338 S RSelal 15 5 7ugTYS (S nge b sl e il Jlodigt 125 Y gl

2529 SWCulyo i 3 B (pia Jos GO (b3 Olest 33 (S 190 9 U pnd Sined oot o5 B (5 031 CBD duamyllen S0 9 (Soge ladgus Yo



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

» .‘.’
VPR oo ¥V 0593 . VFoY g9 0 Uf/' U/J(///
» 0“00

[Ty LT E .l-_,.-"'

AL a

i %/9
¥

» . °

J"J..,q:.‘.q' I'|i PP EH |
E

y=10.8240 54’
75 o op —
_
5154 & -
2007 o o
] |1d
o
1 o
-
-
16 AR 166 ATH DEG 2S99 JTE BB KPS 358 ITH 480 &% 480 474 S04
gl 28 gk ath
- "" | & g .a & 0' N & - .a . " ve
A Sher M3 Ohle 53 (570859l (b yd 95 w8 g alSalesl (Sl pd 95 B @ ' g
e
e

R Linsar = 3,096

Fibigen s i ol (g 2l

P00 975 188 ATE F8B PR 30 IS G TS A4 PE a0 A0S 454 AR E80

" o 3 3 T PR Y S 008 mytal 't
A ghr b ghles 53 62099l (5 g0 93 0B g (Aol (b pd (95 05 595 £ gl
Lk

¥4 0529 SWCulyo i 3 B (pya Jos CoU (b3 lest 3 (5190 9 b Sined oot (395 5 (5 031 8D duamy e SN g (g0 ladgms



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

A s

Loy azsl wisle ¢ L8 Sliios g pol> astllas (yu EMES
saste Jalge 5l el oad alonil (K53 g ey Ty« oY
ol Ll g Lo (oo Sl e5iegS ol g3 o
556 93 SIS (6 S0l B Ailgs o0 &S WS o0 Az
Al b yiiie (38,5 i 10 Gty baadly ol o) l0S,
Slidion s 5L5 s 90T o ST Calises lalllas gl duslis
2 o S olS il slagtyy (g9, o bl (gl e
S giye 415 B0 /55 S oy slacaile sla i
S (50 ST el (65978 Lo ollan gl ol

plxil e g (a5 Ao o pol> aslllae B>y
(b SagSolS (tilg 5 (S pige (93 3 9IS HaSile ol
Sl sae G)LJ gl et ovalino Lo dafllao 4o 4.7‘91 ) E
@oaxie Jolse 4 ofgs oo Iy O opl [NA] ol las
PSS diged px> ¢ yingS oIS calies gl 5l eolail alaxjl
(BFauseS b Sl o 5 o)) Ken o J Sligdss (o
Cam (5ol (slo b, 9 (195 (Sodiged s (S doms 0976 9 (o
LngM Yoz ).ol> axllae B )3'3)): diged p> Sla
w3 o0 dil)) (6 S o3l (g 93 (e E955 )90 )0 |y 55339
wiile JSzgS Slalllas o a5 WS o diwz |y olaiglas 4
Ood,S i 10 Gl laasily ()l 09 dgguins Ko 9
Olalllae younds pslSin Sl din g olSoiwd 43 digal pae>
&S o ST 495 a8 (g 5ol

wadeie widly ploxl o Sen g @)l a5 Slidos jo
Geb (g eSS 9 (Jlph 93 S5 cds wl
5 (1S0) g5l ! Madleps loslor (slos st
3 S Cdd A4y gy 90 5B el jiaS Lo dafllas Uy anglis
s Lo sloasily oo S Y] wumsl covs a4
Anlllas ;0 45 8IS S CpBly (yal 4y o5 oo |, gy slaasly
5 ool b loys cov GFaseS b 5l (S eyl
shalrd iz b aslllae ;5 o5 Wy jsmngily (slag)ls
095 Sl gyeSoslal Fopml Cds @y Ul o929
OLSer 5 O)u¥ aalllas 15 (S pse 5 es5olS 5 (Sbpd
Jele iz 4 Wy oo Ylosx! yol> anlllas b duglio 4o
S Cpmdsg 1 glas ol Lo ys) 098 00l Csounds (g dS”
Mo pol> asdllas yo HFauS S b don) oSS b
Sglas leys g Sl dasl s o Ol ety (i culis
b 50 ol g oolizwls yge (sl egS olS eloil o Jloix|
oS Coadly cnl Conl gylol Jelodiaas 125 sla by 9 aslllae
S0 widls cubs ol adllas o oSS b aan
ot Jole sl San g 4igS oyl Oyl dalllas aS
39 S yal pl s (g S o3l CBy o Cglds syl yo
ol sl g (Sl Jalyds gl (sla Fhg 28,5 Hhas

10. International Organization for Standardization (I1SO)

1P 0lans . TV 0555 . VFoY* 591 st

o oold L F ojleds pgai o aS jsbilen (izren
as Mo‘sn uL.’.‘.J oﬁoé}M’ ‘5145 05'3'“’;) Jas el
SIS Sl 3 Sl i s 55 .5 eV 58 e
oo Sl S 2Le5] 5 428 a5y 31 o5 g 55
AB 5y S o3l Sty B (R?) paetl gy bl
C,ua‘ M)é?/Aq L:)J‘).: Olia:%u}"b&l.hﬁ ‘5f)'.’.§‘° 055-
Coy

VEID s b s bey obs oolts aalllas ol sloazily
S 290 9y 45 Jmy0 092 53 3B olSitylesl ) s oy
B YL yeesd a4 bled Bgy 99,8 .8l S8 duoys AQ
Bzl Sl gy Lol asciils olKiglesT b duylie jo 95
SrSol lp (Sbyd gy culplis s plas ) 6 y2eS
ailigy O (sly (Spge gy Lol o o0 Aoy 330
Lol o
05 5 gl eSien o fSap 5 ¥ arllns o
azl | 5SsS palel § Slyrd 2asSslS (boy o
& olgien 1y S ol JoYs [Y+] 345 (00,5 sumlice Lo
S Ll p cooliinls g0 12055 oIS i alojf alisee Jalge
otalojl s (y95 igad Jluf oo g axlllass g0 (sladiges
Ol (e 3llae S (jlouY Slidod (o ol s
Qo 9 yagS oI5 g L 0ddipeass 5 190 195 55515 o
£5 sk VYRV oltalojl yo ooy Jeloxiga o5 (b p (o9
Solo dalllan gloasily 5 S Colis ol 39y sl gusd 4
Wols plowil oo g puyiy oS iz o Vo] wil oo
Gl 3l oaditrsss (S 9o 095 39S 5eSles (e i)l
3 a8 s 5T olitilejl 1o 457 s (95 5 esSolS
O yloy Sl 5 ol anlllae 45 sddesalive glacglis
gl o) o 5 S5 Lo (gboazily M5, [¥Y (Vo] o4
ssalive (5l ) 9 (5 pge 095 (e SIS haws 0 5 3 sine
Irvl s 5
4 4z g Dlalllae ;5 o 55l ol ogilly Yo (35Sl
Sllllae o Col s (o yd Sa by 9 Lo (Sla S g S48
39 ol s o35 s9m93ly slag)lo b ralgudl 45
» w&%&ﬁx" 2sbd 5 St Sy b Wlg 00 95
36 CoS ) o egSolS s ogilly jobody 45wl (lugs
Candy Cal (Son locyleyd iz [YF VY] sas 0 3
9 Srse 0 Gz 29 w80 i | dy Sealiusges
gsd90 ol 1YO] 3%, 135 55618 w5 5 amatijo g Sy
S35 5 (Slas S o3Il (yr gl |y 45 A3 grndgd Wlgi o0
Wiils 0g2g b le,s ol 4 Slalllae o 2 islejl ulis o
L dglie 3 it 00l yus iy 9yl Lansgs 45 gl lan
Ay 09y oS il B yxe b pitie 1l aS polo> aslllas

0329 SWCulyo pixs 53 B Py Jos o5 (D tllent 30 (5 3190 9 T SWigeS ot (398 9B (5525031 CED gy 0 g (G0 jlolgus



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

VPR oylad . TV 035 VFe¥ 19 1aes

Slog 1 3l ool (5 12 48 Casl (Ko Ladigas a5 o]
daalllas (ol Codgasee il aid )5 I8 Jos 301 58 jgm 595l
Ol iz 09 jamygily Slagls f9 S pas
0> S5l5 83 1y iz Jos 3l B calged 3B anlllas
A 58 5y Jale ol (gams slo ity ol yigr 0S5 (o) 2
b (Sb o g (5 r90 sladiges CB5 auylio ool pogdle .5,
D9y a0 dogs S0 Slalllas j0 (5459 55915 relas

VRN

oirg @ Jgel 5l s95m

& S eigai 5 aalllas ol Wi, oy S Slonpss
S 3 (gl aiged 3l oS Culoy gonds &)l FasSes 14
Olyes lo dp3¥ (jo5 digad a0 5 C8L 0 g3y 50 3,5
oolazul a4y p3¥ g ol Bl 40 W g, g dlge iow 40 0ads SO
Sl Soy0 455 (il s 0923 (95 ) (658l (3
S99 AigS g rdiions jobody (SIS S92y (FALST S )
Cdly o 5 amy gt ol ais ey (FaSES b 4l s
ol&zils @M aeS” 5| IR.GUMS.REC.1398.087 | oS
b ol L (S35, psle

Sl ol

Sl 09,5 «Gguge Jalgas Al 5 438,55 allie 0yl
Colex b g coul (DL o5 ‘ajlc oKl 2l L

OIS S5 S o

DS 9 &lie (5 9mr90 Lagus s s 32 9 (320 o5 Sl gt

Ol 4idgh (53l ales 9 (5 bl pg so0liale L 2 g3 sy
355 S ! 16 el Julons g olid by, 8 oy (L,
392 D3 5 (559045 dma |15 2059 51 o e g ojlai ¢ L

Sl
&lo o)\

5 gdlie o la3 e gl et gi Lol iy

‘_éb)ﬁ, ,SJW&“
Syl 4 S8 (61 (LS (S psle olKils ) uiione
WS oo Sloy08 taghy ol

Y/ U’/f//,/"

Slalllas 4o 95 5515 slacs puSoslail CBs yuis (alim l
A0 oo (it Calisee

99> 3l G (eSS Gl o Kem 9 )Y anlllas
O B L dualie 0 qusin (Sl D (95w a> ) S
i Plilejl (95 W8 4 S S g0 igran 5 2231
Oy &1 o o0 |y 9l ol [V ] 3y ol dalllas 5l jiaS
aalllas 90 G bl (Gl bl 5 (Faus S, gyl
wisdly Cubo Lo dallhae o HBauSes b don ob Cous
2095 glid &)Y dalllas o HFaS S Wb aen aS Jl> o
aslllas aline wisly plowl o)) Ken ¢ j5le a7 Bubiod jo
9 SR U9y om G oyl il asllae 9 O)losY
(2iolesl 5 (5 520s5 g5 o (i) (rized g olsle]
%9y b 558 L) gl ecnlpodle 09 ) 4y S35 90 50
e g yile anlllas sy [YP] wisls i alKigle;]
A5 0B o Lt 5 WS ge sl |, ol anlllas glaasily
@l b Gld 5 Srse eSS Gm 598 (Sanren
o (s (8l ) 99 2 45 J 50 0013 929 oKl
oddodlive slaciglls s slezsl B Luws 95 35918
ﬁ}ig 4&2.3“ 3y .A.’\S‘SA L 9] ‘)MQM“%)[&’
2 0 asS3IS gloi 5 ooy Copmar wcilien il bl
Qm PR | o 5&)‘:\?‘5‘0 )t.'ils Lbu’::j) U‘l‘ RN
Sligell 5 43S g0 SaS SIS ialy (SRS Dl 4
el BB g 031 5 o2 led 1o 402 5 330 45 O3S (0 Sl
%L@)baﬁﬁw OOW‘M&L’ le.bja.:m)é ng;oj)
MGA 0%‘))1.0.3{@3‘?‘)-0

R LL Y

FegS oIS hg) 93y 4 dmd o )l Lo gl gladidly
oLl B (95 39l ehaw (3} sl (Slrd 5 (S oo
AL glaabl culilB g s b S ) (Jlall it
B3 slag mSoslail (gl Jdo o 4y 5 dad o0 LS |y
2 O5gt Szl ol Sgdioe 0l gz 5 SOl Sl
S e slp 095 S5 0 3B o)l a5 il sladare
8338 ol «asd (655 72 5o (Sloy Slos e peeai 5
By s 3L o o (2Ulg8 51 56 (Sypd iy VL
Sl &l Jlazo lidusl oS conl (So59092508 095 55515
Collags Glaaste a1y (5 bbbl BB (slaools ¢ wiluy o
SresSolS (Srge hyy a0 inlpls s e &)
03039y Sl (gl 9 935 se pald | gl (gl ol
C8 4y 5l oS glacuadye gl (S Ghy) el calis
Sl Coonl (g S el (nl S9d o0 dnogi W)l (YL
43l 5 1 el dine bl caslio S2agSolS 3
S g0 iz |y 95 8IS Sl o o

0529 SWCulyo i 3 B (pya Jos CoU (b3 lest 3 (5190 9 b Sined oot (395 5 (5 031 8D duamy e SN g (g0 ladgms



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa
https://gums.ac.ir/
https://gums.ac.ir/
https://gums.ac.ir/
https://gums.ac.ir/
https://gums.ac.ir/

Iran Journal of Nursing

References

[1] Moghaddasi H, Rabiei R, Rahimi F, Ayani S. Deliberating blood
glucose control of diabetic patients using insulin therapy deci-
sion support systems. J Sabzevar Univ Med Sci. 2016; 22(Spe-
cial Issue):1180-91. [Link]

[2] Mukhtar Y, Galalain A, Yunusa U. A modern overview on dia-
betes mellitus: A chronic endocrine disorder. Eur J Biol. 2020;
5(2):1-14. [DOI:10.47672/ejb.409]

[3] Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Un-
win N, et al. Global and regional diabetes prevalence estimates
for 2019 and projections for 2030 and 2045: Results from the
International Diabetes Federation Diabetes Atlas, 9th edition.
Diabetes Res Clin Pract. 2019; 157:107843. [DOI:10.1016/j.dia-
bres.2019.107843] [PMID]

[4] Mania K, Kambiz S, Zabol I. [Prevalence of type Il diabetes after
pregnancy in women with a history of gestational diabetes: A
systematic review and meta-analysis (Persian)]. Prevalence.
2020; 8(3):1-10. [Link]

[5] Alijani M, Siavash M, Abazari P. Describing the process and out-
come of diabetes self-management education and support in com-
prehensive health service centers and diabetes clinics in isfahan
province. Iran J Diabetes Lipid Disord. 2023; 23(5):282-96. [Link]

[6] Abbasian M, Delvarianzadeh M. [Investigation of complica-
tions of diabetes in patients referred to the diabetes clinic in
Shahrood City (Persian)]. J Knowl Health Basic Med Sci. 2013;
2(4):16-20. [Link]

[7] Petrie JR, Guzik TJ, Touyz RM. Diabetes, hypertension, and
cardiovascular disease: Clinical insights and vascular mecha-
nisms. Can J Cardiol. 2018; 34(5):575-84. [DOI:10.1016/].
Cjca.2017.12.005] [PMID] [PMCID]

[8] Zanjani F, Mohammad Khan Kermanshahi S, Gholami Fesharaki
M. [The effect of health promotion support program on quality
of life in patients with type 2 diabetes (Persian)]. Qom Univ Med
SciJ. 2021; 15(4):296-305. [DOI:10.32598/qums.15.4.296]

[9] Rezai Asl H, Mazhari MS, Pishgooi SAH, Alhani F. [The effective-
ness of “family-centered empowerment model” on the treat-
ment adherence of patients with type Il diabetes and heart dis-
order admitted to AJA Hospitals, during year 2015 (Persian)].
Mil Caring Sci. 2017; 4(1):58-69. [DOI:10.29252/mcs.4.1.58]

[10] Rouhi BL, Paryad E, Kazemnezhad LE, Bouraki S, Sadeghi MA,
Nasiri SN. [Study status of care adherence and its related fac-
tors in patients undergoing coronary artery bypass surgery
(Persian)]. J Holistic Nurs Midwifery. 2015; 77. [Link]

[11] Lazar HL, McDonnell M, Chipkin SR, Furnary AP, Engelman
RM, Sadhu AR, et al. The society of thoracic surgeons prac-
tice guideline series: Blood glucose management during
adult cardiac surgery. Ann Thorac Surg. 2009; 87(2):663-9.
[DOI:10.1016/j.athoracsur.2008.11.011] [PMID]

[12] Carson JL, Scholz PM, Chen AY, Peterson ED, Gold J, Schnei-
der SH. Diabetes mellitus increases short-term mortality and
morbidity in patients undergoing coronary artery bypass graft
surgery. J Am Coll Cardiol. 2002; 40(3):418-23. [DOI:10.1016/
S0735-1097(02)01969-1] [PMID]

[13] Juneja D, Pandey R, Singh O. Comparison between arte-
rial and capillary blood glucose monitoring in patients with

September 2024. Vol 37. No. 149

shock. Eur J Intern Med. 2011; 22(3):241-4. [DOI:10.1016/].
€jim.2011.01.004] [PMID]

[14] Asif M. The prevention and control the type-2 diabetes by
changing lifestyle and dietary pattern. J Educ Health Promot.
2014; 3:1. [DOI:10.4103/2277-9531.127541] [PMID] [PMCID]

[15] Alotaibi A, Gholizadeh L, Al-Ganmi AHA, Perry L. Factors in-
fluencing nurses' knowledge acquisition of diabetes care and
its management: A qualitative study. J Clin Nurs. 2018; 27(23-
24):4340-52. [DOI:10.1111/jocn.14544] [PMID]

[16] Sajjadi M, Bijari H, Soltani M, Kianmehr M. Comparison of
glucometry and venous blood sugar results in diabetic patients
undergoing open heart surgery with hemodynamic instability.
Intern Med Today. 2017; 23(1):1-5. [DOI:10.18869/acadpub.
hms.23.1.1]

[17] Mathew TK, Zubair M, Tadi P. Blood glucose monitoring.
Treasure Island: StatPearls; 2023. [Link]

[18] Salinas PD, Mendez CE. Glucose management technologies
for the critically Ill. J Diabetes Sci Technol. 2019; 13(4):682-90.
[DOI:10.1177/1932296818822838] [PMID] [PMCID]

[19] Li X, Ma Y, Chen T, Tang J, Ma X. Bedside blood glucose
monitoring in critically Ill patients: Comparison between arte-
rial and capillary glucose. Am J Med Sci. 2017; 354(5):458-61.
[DOI:10.1016/j.amjms.2017.05.005] [PMID]

[20] Lonjaret L, Claverie V, Berard E, Riu-Poulenc B, Geeraerts T, Gen-
estal M, et al. Relative accuracy of arterial and capillary glucose
meter measurements in critically ill patients. Diabetes Metab.
2012; 38(3):230-5. [DOI:10.1016/j.diabet.2011.12.003] [PMID]

[21] Petersen JR, Graves DF, Tacker DH, Okorodudu AO, Moham-
mad AA, Cardenas VJ Jr. Comparison of POCT and central
laboratory blood glucose results using arterial, capillary, and
venous samples from MICU patients on a tight glycemic pro-
tocol. Clin Chim Acta. 2008; 396(1-2):10-3. [DOI:10.1016/j.
cca.2008.06.010] [PMID]

[22] Deng T, Liu M, Pan L, Jiang K, Li Y. A comparison of arterial
blood glucose and peripheral blood glucose levels in critical-
ly ill patients: Measurements using the arterial blood gas
analyzer and the rapid glucose meter. Ann Palliat Med. 2021;
10(3):3179-84. [DOI:10.21037/apm-21-354] [PMID]

[23] Hoedemaekers CW, Klein Gunnewiek JM, Van der Hoeven
JG. Point-of-care glucose measurement systems should be
used with great caution in critically ill intensive care unit
patients. Crit Care Med. 2010; 38(1):339. [DOI:10.1097/
CCM.0b013e3181c0da87] [PMID]

[24] Khoury N, McGill JB. Reduction in insulin sensitivity follow-
ing administration of the clinically used low-dose pressor,
norepinephrine. Diabetes Metab Res Rev. 2011; 27(6):604-8.
[DOI:10.1002/dmrr.1212] [PMID] [PMCID]

[25] Ellis MF, Benjamin K, Cornell M, Decker K, Farrell D, McGugan
L, et al. Suitability of capillary blood glucose analysis in patients
receiving vasopressors. Am J Crit Care. 2013; 22(5):423-9.
[DOI:10.4037/ajcc2013692] [PMID] [PMCID]

[26] Maser RE, Butler MA, DeCherney GS. Use of arterial blood
with bedside glucose reflectance meters in an intensive care
unit: Are they accurate? Crit Care Med. 1994; 22(4):595-9.
[DOI:10.1097/00003246-199404000-00014] [PMID]

Mousavi S, et al. Comparison of Blood Glucose Measurement Accuracy Between Arterial and Capillary Samples. IIN. 2024; 37(149):292-305.



http://ijn.iums.ac.ir/index.php?slc_lang=en&sid=1
https://jsums.medsab.ac.ir/article_855.html?lang=en
https://doi.org/10.47672/ejb.409
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1016/j.diabres.2019.107843
https://www.ncbi.nlm.nih.gov/pubmed/31518657
https://jdn.zbmu.ac.ir/browse.php?a_id=416&sid=1&slc_lang=fa&ftxt=1
https://ijdld.tums.ac.ir/browse.php?a_id=6254&sid=1&slc_lang=en&ftxt=0
https://knh.shmu.ac.ir/index.php/site/article/view/254/pdf_45
https://doi.org/10.1016/j.cjca.2017.12.005
https://doi.org/10.1016/j.cjca.2017.12.005
https://www.ncbi.nlm.nih.gov/pubmed/29459239
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5953551
https://doi.org/10.32598/qums.15.4.296
https://doi.org/10.29252/mcs.4.1.58
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rouhi+BL%2C+Paryad+E%2C+Kazemnezhad+LE%2C+Bouraki+S%2C+Sadeghi+MA%2C+Nasiri+SN.+Study+status+of+care+adherence+and+its+related+factors+in+patients+undergoing+coronary+artery+bypass+surgery.+2015.&btnG=
https://doi.org/10.1016/j.athoracsur.2008.11.011
https://www.ncbi.nlm.nih.gov/pubmed/19161815
https://doi.org/10.1016/S0735-1097(02)01969-1
https://doi.org/10.1016/S0735-1097(02)01969-1
https://www.ncbi.nlm.nih.gov/pubmed/12142105
https://doi.org/10.1016/j.ejim.2011.01.004
https://doi.org/10.1016/j.ejim.2011.01.004
https://www.ncbi.nlm.nih.gov/pubmed/21570641
https://doi.org/10.4103/2277-9531.127541
https://www.ncbi.nlm.nih.gov/pubmed/24741641
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3977406
https://doi.org/10.1111/jocn.14544
https://www.ncbi.nlm.nih.gov/pubmed/29851154
https://doi.org/10.18869/acadpub.hms.23.1.1
https://doi.org/10.18869/acadpub.hms.23.1.1
https://www.ncbi.nlm.nih.gov/books/NBK555976/
https://doi.org/10.1177/1932296818822838
https://www.ncbi.nlm.nih.gov/pubmed/30638048
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6610597
https://doi.org/10.1016/j.amjms.2017.05.005
https://www.ncbi.nlm.nih.gov/pubmed/29173355
https://doi.org/10.1016/j.diabet.2011.12.003
https://www.ncbi.nlm.nih.gov/pubmed/22342294
https://doi.org/10.1016/j.cca.2008.06.010
https://doi.org/10.1016/j.cca.2008.06.010
https://www.ncbi.nlm.nih.gov/pubmed/18606159
https://doi.org/10.21037/apm-21-354
https://www.ncbi.nlm.nih.gov/pubmed/33849103
https://doi.org/10.1097/CCM.0b013e3181c0da87
https://doi.org/10.1097/CCM.0b013e3181c0da87
https://www.ncbi.nlm.nih.gov/pubmed/20023498
https://doi.org/10.1002/dmrr.1212
https://www.ncbi.nlm.nih.gov/pubmed/21538777
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3711758
https://doi.org/10.4037/ajcc2013692
https://www.ncbi.nlm.nih.gov/pubmed/23996422
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4324832
https://doi.org/10.1097/00003246-199404000-00014
https://www.ncbi.nlm.nih.gov/pubmed/8143469

This Page Intentionally Left Blank



