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(Esparza, Boivin, Hartshorne, & Levy, 2001; Heyland, Drover,
MacDonald, Novak, & Lam, 2001).

AFAOE Qs YA Ak AR BAEY gl
cleby W] dwie Bhesl ded 5 9k 2o F

Aol 19k Ao Aol FEA 557 el

oo
oL

I

olg 9ot BEgh
o] QN gEA"

EoR HEAoR A FAH APl We] thE o
Aeiche o A5 A4 2AZ D 5 ek s,
Agerk AsteE st 1A Welekn wEA J)E w
AR A 5 9, ZlEset slgkdslae] JEdel
QolA] FEA 53 A5 98 S & o
(DeLegee, 2002), BAH AF7|E AxE HEA0R Arg
Aol AFAL o1 5 Q) wEelth 1gu FHA
5o 557] Aol 71AH, oA 58l

AFA AZ o B nade

1o

Lo r

>
I3
ot
o _[gg
N
O>' 4

1o
i
rlo
B=)
ol
2
~
=
o
12
2
i)
o
i)
N
N
T
<
o

a
2

o

e
=R

2002).

A Pdelde TR FFIYAY ddor Q)
g 594 HAHe s Eol7] S8l o2l 7HA ST AE
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Esparza, et al., 2001; Heyland, et al., 2001; Tugrul, et al.,
2002; Tyalor, 2002), AIsk= Hlgige] #71E Zlot
Joole] ATPHE A%H FYOE WAL TFA
el EiE weld BE ApddE musm gt
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A7F Sl Ao 2 YeERttiMaClave, et al., 2002).

ae 2R oldt FAAE olgld® APl disiA=
ARG dxp 1 ARl 7FSAF A 07 H519
s st A FAE AT a7t Tk
QdelA AHEsta e HFRJ G FolA shbe 9%
! A A AUietel Hetow TIHElY
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g3p0] el R PAT B T FPHYI A%
RS TR GIRIAE I T FoA sl

2ol BAE 294 94 =

R

e Afele WEe olgstel FAZMEH U
of o Sl AAE dIFEAel 28A &2 e w ¢
s GG 4 d9SAs Sl ke EolnE
AHFeM= AAY] ol |H thick AU UF F2 A4
13]9] S4oR et SHEA 9L ‘error'7} WA Sh=

= 9,101*1 Mz dES5EAE olgsto] 13] ol Hkg

o R gAY A

= e

REJRics
do
o 2% (2 i X mo o

EA ]/\1 X}Olh 7}°]Z]‘— u?ﬂ— t-test =
P& A= vnglE dd FAE9 9
Lop MiEaS o]geila

ttest LA SHITE HISjHIFRAE T
FQ o] 9= #Ae %A o #AE
Bre] Apol= ttests: o] Fsto] #ASHITE 1
dd=471719] =475 H87 10-600mg/dlo] =2
AAZEE 03 9.9mg/dl Afool] QS
¢ LAY Qs “Smgdl’® QH e
“high”i FAE A5 AAGRE 600mg/dl o) o] =X

A

8,
Ei

O
/i.l—,

1217



4 &
= “600mgidl" 2 §JEste] Brghe Tk A7t AAH. PREZIA R AR HIHERIE Afolel 3
k- ol QlOAE Folg Aol QglTTable 1>.
a5t Zit
HIH| I 2 QBIRI} HIPIZIGQBIRIS| 7| BHEQIM)

PONETRSVE = Hlul

Hjulgledel RS0 HREAFL 62954900 AW Hul gl vk F St wiglRdd SRS V)REA Y B
19401 S6A7AE, B Rl BAE BadHe el o wlmulgS AW <Table 2>} @ik WA o
5953 AFATH VHAFAT Alel el Aol A PN ATLA @d vuIBY} BAE] WA NuF
ok ISR Shate) APERTE WA} 538%, o)Ak 462% Q9] Wi PELt 2635mg/dlE, Gl HAEe] dha
A3 ISIBYF BAE) PERTS Auinwl WA ol wARYS 2 YUY wNBIY AT T A
R I8Y(G0%) 02 FAHRAE el Qo uinlsl  JlMEe) B PEEel 327smgdlncks stk e
2

suporgl§l FAE0] S27%E 1Y BTh MBI BAE
F AFATH wAFATE Sl BAROE RelR

(Table 1) Characteristics of the subjects

SHE 2l BxE AvEY Apnagy S5
E F 44 1UTlF 64%7F $E% 20mg/dl oJstE

No Tube Feeding

Tube Feeding Group

Characteristics Category Group Total ASTEEUIe MO (I e
(N=39) (N=36) Group Group X or t(p)
(n=18) (n=18)
Age(range) 62.95 59.53 57.61 61.44 -.647(.522)
:years (19-86) (21-82)
Gender Male 21(53.8) 18(50 ) 9 9 .000(1.0)
frequency(%) Female 18(46.2) 18(50 ) 9 9
Level of Clear 12(30.8) 7(19.4) 4 3 3.358(.549)
Conscious Drowsy,Stupor 16(41.0) 19(52.7) 8 11
-ness (Semi)Coma, Sedation 11(28.2) 10(27.8) 6 4
Diabetes Yes 14(35.9) 7(19.4) 5 2 1.596(.206)
No 25(64.1) 29(80.6) 13 16

(Table 27 Glucose concentration in Non “NasogastricING) tube feeding patients and NasogastricNG) tube feeding patients

Glucose NUMbers Glucose Level
Subjects Groups N Concentra— (o) of 20 | 21-100 101 1
Sample (mg/dl) (mg/dl) (mg/dl)
M(SD) f(%) f(%) f(%)
Non-NG Total 39 26.35(27.89) 117 7564 ) 3631 ) 6 5.1)
Tube Feeding Pneumonia 13 14.90(11.15) 39 3(79 ) 821 )  0(0 )
No Pneumonia 26 32.08(31.94) 78 44(564)  28(359)  6( 7.7)
NG Tube Total 36 32.76(37.43) 216 142(65.7)  58(269)  16( 7.4)
Feeding Aspiration 18 45.60(41.06)  2.163 108 6056 ) 3129 ) 15( 4 )
No Aspiration 18 19.93(29.15)  (0.038)* 108 773 ) 26024 ) 2(1.35)
Delete samples ~ Non-NG Tube Feeding pts. 34 23.56(25.12) 95 62(652) 29305) 4 42)
including blood NG Tube Feeding pts. 31 30.91(39.95) 172 116(67.4)  45262)  11( 6.4)
Delete Non-NG Tube Pneumonia 11 15.18(12.19) 35 2880 ) 720 )  0(0 )
cases Feeding Non-Pneumonia 18 28.69(29.65) 60 34(56.7)  23383)  3(5 )
ud
b NG Tube Aspiration 12 4796@5.10)  2.577 85 54635)  22(259)  9(10.6)
Feeding No Aspiration 13 13.0013.73) (0.023) 87 56(64.4)  29(33.3) 2(3.57)
1218 Cistzt=ssts|X| 34(7), 20044 12€



I8t EEG ZHAIKI Glucose fest sirips) W0 QIAE 924

N R

=]

HI P2 2

__A_ﬂ

|0

dl, o] el

ERsk=

[e)

o] A% 32.76mg/dlolA] 30.91mg/dlE Lo}zl

7+ 319 t<Table 2>. H|H| <)
FEEE 26.53mg/dlol|A] 23.56mg/dl o FFAB)

A
A

A

=%

5.1%
Zo] A

1

L

.

AR
[ io
43

=
&= 26.9%%t)

21671

hya
ar
=

A
X

g

al

el
=

e

2] 65.7%%3 1 21mg/dl

A

o
bl

=

iy
e}

3oy low®

ghet}. 2Img/dio]A] 100mg/dl Ato]o] Zk

5

A=

e}

=

10mg/dlo]

d4d A

Q1
=
hal

F=

100mg/dl  AFo]e]

31%3137, 101mg/dl o]42] 7k
[e}

3L
sl

L

.

|

ek ) 9)

AR

20mg/dl 9]
oA

=B

A
[e;

)
X
1Z10

A

TA%Rom FHil

g,

44

=

n

= HJ

101mg/d12]

J2 o= nueagd

A

il

=

=

high(600mg/dl ©]4F)

axpst w))

ﬁo

N
w

<

(e}
= 2e)7h 13l ti<Table 2>.

i3

}_

o
o

=

she]o] Al

3|

b

™=

Z
Pt

&

sz
=

i
rey=

28.69mg/dI =

[e)

=5 glucose test strips

g g
<Table 3>9} Zt}. A

Bt

)

=
=)

=

OH

L

.

A3}
oM ZFFAe} witFETE vl

woror A2 600mg/dl o]

i

o]
o

A%

oAl ®M=E S

e

=

=
oo]: ol

3ol
%

X}

—

3+ WA(15.18mg/dl), H]HH T2
2|

°ol&

5]

I

74
AJ(20mg/dl)

3l

7

=
hl

[e]

h=

st

17 =9keh(=2.163, p=.038).

e}

=

I3

5

o

T

9 A9

af

5

ot

=]
19.93mg/dl 0%

A gk Bl

S
[e]

L.

=2

y=!
Bo

BN

9]

600mg/d]

L

.

A Al2d e 7l

167Tmg/dIZ 54 T

B

~
w

22} 1]
1219

Mean
(mg/dl)
167
high
380
576
high
high
high
high

[e)

iR

Fifth
(mg/dl)
147
high
375
594
high
high
high
high

Fourth
(mg/dl)
157
high
379
572
high
high
high
high

(mg/dl)
169
high
390
580
high
high
high
high

EECDE SR REE
Third

Second
(mg/dl)
191
high
379
576
high
high
high
high

First
(mgy/dl)
172
high
379
558
high
high
high
high

, 20044 12€

Type
(Bland Name)
Liquid diet made in the hospital
Cereal made in the hospital

F5EQl 45.60mg/dl Hrl=
Glucerna

Medifood

Jevity

Nucare

Nutrilan

Ensure

FEER] 19.93mg/dl HUh= R WSkti<Table 2>.

(Table 38> Glucose concentration of formular
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ojg} o] oA o R= nH|SY JF FA=Y VHFAY
o FEET 7 S420mg dl) ofojof Hell®= A=
Aol mh zpol7h glont v “*74%41% iiﬂ‘ziuk
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el el AT EE, 7 gk Afolel] FEAA Fogh 2fo]
2 wolx e B aA7e] Anke FARHICKEpem, et al,
1986; Potts, et al., 1993). 1#]31 Kinsey 5(1994)2] <ol
5 RIS FAH105£70mg/d) o) Fs ke Fol B I
32H66154mg/d) 2] e T HRT thh Eouh FARE oF
AE BT Haste] & ATeA gl AR A3E e
Uitk v R SE Aleits e dAEolA °§°‘:°“9] e
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32339 T 62%° FAE S8oE YeigHE
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ChEHZtS o3| X| 34(7), 2004 12€



ellAnt Errdo] MAEGITE St John 5(1985)9] <70l
E 18vu A&EAYPA TS e FAEEFE S 198
A ERldle] gt GEm FAMA 59
Al = %O&Zﬂgi golo] HEFAN WA 52 #HF
F&she AFETol HARAS T sl GEA] A
FAE Fo] AeZE M 1 A AAL FEE
I 250mg/di= SRRIESITE T 67 ellA=
Hhshs ARl S A5 sdleyw 1 X 7
oA FEErt 25mg/dl- 130mg/dlE 2459k
TAde] wt Aol ot o]t o] #HFl Hd
Bl A% AAS s e vEEd Ade 7
Fgol EV AfolE HolilE lovk ¢8| o]EA L
= mEAE g glo] o] Fofell g el
< 14%3171 AiME F ol FIH) F5AT7
Atzgnh 53] vlEEel Jueld 3 A
I HR ARG BAE] A A 9]
%C’—.i‘*—‘ Aelet o ole] ek 4591
0% Helth

o orr oo 2 d

o o o Mo 2
g
offl &
=
i
Il

X
Mol
0o, g i)
o>' N

e
i

S o
[o

A

o 2 pfl ox K of |o
2
2
o
oL
z
oo
2
o
o,
r—it—l

1o
o,
ro
|o
HU

) M AAEA GRS F7FA Q1 FEA oA njn] <]
#GY FAs FolA Al QsiA HlEoz zldE #4
=9 71HERNNEY FEEE o|EHoEE YYA9

& A AF ko] Vgl Fesint 4%
o} 2 Aol BAATE AuRd, HHoR
W ks 2R 11elgla o]E0 Wit Tk F
A Aoks 9538 W 1490mg/dlo]lar 80%2] A
20mg/dl ©]3kQl 249 e Bo] Aol m9jA ek Bt
ANA o] WSl 1 o] JoNe] HFely} AR
AJNA FRIF #u]Ee] FRlolvt 7]et fdow Qlgh 5
AAE st £ Q= WHoRA JsAS AL Q)
= A= I Olﬁif& SR AES AR A4 o] W e]
o] WA Mgsjofo} ghrpal .

17}*"’% ﬁ‘rXPﬂ A AgE FFEAe] FELolA AolE
AT At} vward Tog FEo] tidh BARo)
2 Ak gekd F34A vlus o9y Winterbauer
Z(1981)¢] Aol AE 284mg/dielA] 3800mg/dlE =4 E
g 2 Aellx el o] AGFAHAE ol &ate] FHsIA
Pott 5(1993)9] o1 Ao A= 208t63mg/dlZ LR} FA)
UM AMEEE Y] FeE Bk 958 Stk

o :(o
oS
o

ﬂ

Il
o)

n&i

Young(2001)9] AFAz ] w2 JUgde] FEE ¢ =
ol Af YFHAE olste] HE FlE IYAs &
sk Zlo] B folstrtal sipleorns AnAoR dsn
7b e JFAE ATt e AuleAE o] WS ol&

@ Eele] 21947 % §o18 R0z Aud

=

CistzbEst3| x| 34(7), 2004 128

HSlBge AT Qe BB B9 opele] wE
0% Q8] FA Aol 29 9] e Avolne @
BT ZYAT olgdle] JWENY Y S3FoeH
Qagole] AE f¥E 2706 AAY 5 QAL A
t o] B e 337 ZAot o] BAS ey
gald WA vslge ek Qo) dPele AT WA
= BB JBEAN FEE B HIBILE A
F g BARY J1BEANY PEE RIS wad B 2
27b vk mE 75 A PO |RFANe] P
-

AT ARE FRARD 7 BEAe)
£ glolA) degel s Ak vlsE g Al
of FF Pk KA AolF vehin glon uAEe
% fe] O
on

F_

|

] 73%= Jﬂ QT SAHE 56%HTE 45
u2 o] WO RgAdo] tta B 4 itk &
TAT A T8 bhe} o]
o At oA FELrt
130mg/dlE Yehh= 391 43
Bt kM| AFTE Fusty FAE Z%Al%g e
ok Eoh gy Hlﬁﬂ%ﬂ%oﬂﬂ&
HES-S Kol glor g olof tfdt Tt
820l st [t hsd 2ok 1315'& 7]%%&
S g R Bolido] A ¢
030@‘ HEF1e 7] gl
2 AlmEnh 18y @
et Al EA4E AW 7]

Hlele] A slEe AYEPAL @ wew &

3] Winterbauer ?(1981)/]
WA EF A e
(e}

12 9 ox N o

2
=
=)
ol
o ol.r
kr

oZ

=,
=
o
o
o
°
ﬁ:’
S
o

b2 = o ox

¥0 e 12 ok
Szl R

%
S
o
~
Moo
Il
(e}
12
1o
ol
off
Sl
JlN'
o
2
=)
Y
e
o2
Oy
l
o o
2 o

= :
» McClave 5(2002)°] £33l Q= nle} Zol, & aj7A] 2]
G HEgAT Y vFHEAT L] ApolE Blwgk M3
AFAA 7 F AR HEe, A4 #HEH, 43

L



References

Boat, T. F., & Matthews, L. W. (1973). Chemical composition
of human tracheobronchial secretions. In Dulfano, MF(ed.)
Sputum: Fundamentals and Clinical Pathology. Springfield,
Illinois: Thomas, C. C. 197-205.

Day, L., Stotts, N. A., Frankfurt, A., Stralovich-Romani, A.,
Volz, M., Muwaswes, M., Fukuoka, Y., & O Leary-Kelley,
C. (2001). Gastric versus duodenal feeding in patients
with neurological disease: a pilot study. J Neurosci Nurs,
33(3), 148-149, 155-159, 166.

DeLegge, M. (2002). Aspiration pneumonia: incidence,
mortality, and at-risk populations. JPEN, 26(6), S19-S25.

Elpern, E. H., Jacobs, E. R., Tangney, C. C., & Bone, R. C.
(1986). Nonspecificity of glucose reagent strips as a
marker of formula feeding aspiration(abstract). Am Rev
Respir Dis, 131, A288.

Esparaz, J., Boivin, M. A., Hartshorne, M. F., & Levy, H.
(2001). Equal aspiration gastrically  and
transpylorically fed critically ill patients. Intensive Care
Med, 27(4), 660-664.

Heyland, D., Drover, J.,, MacDonald, S., Novak, F., & Lam,
M. (2001). Effect of postpyloric
gastroesophageal regurgitation pulmonary
microaspiration: results of randomized controlled trial. Crit
Care Med, 29(8), 1495-1501.

Jeejeebhoy, K. N. (2002). Enteral feeding. Curr opin clin nutr
and meta care, 5(6), 695-698.

Kim, J. K, Lim, O. K., Yim, Y. M., Kim, D. H., & Kim, J.
T. (2001). Dextrose swallowing test to detect aspiration
for patient with tracheostomy. J. Korean Acad Rehavil
Med, 25(6), 923-927.

Kim, K. S., Kim, D. S., Kang, W. J, Choi, Y. K., Shin, O.
Y., Lee, D. I, & Kwon, M. L (1999). Incidence of
pulmonary aspiration in patients with tracheostomy.
Korean Crit Care Med, 14(2), 161-166.

Kinsey, G., Murray, M. J., Swensen, S. J., & Miles, J. M.
(1995). Glucose content of tracheal aspirates: implication
for the detection of tuve feeding aspiration. Crit Care
Med, 22, 1557-1562.

Lazarus, B. A., Murphy, J. B., & Culpepper, L. (1990).

rates in

feeding on
and

1222

Aspiration associated with long-term gastric vs. jejunal
feeding. A critical analysis of the literature. Arch Phys
Med Rehavil, 71, 46-51.

McClave, S., DeMeo, M., DeLegge, M., DiSario, J., Heyland,
K., Maloney, J., Metheny, N., Moore, F., Scolapio, J.,
Spain, D., & Zaloga, G. (2002). North American summit
on aspiration in the critically
Statement. JPEN, 26:S80-S85.

MaClave, S., & Snider, J. (2002). Clinical use of gastric
residual volumes as a monitor for patients on enteral tube
feeding. JPEN, 26(6), S43-S50.

Maloney, P., Ryan, T., Brasel, K. J., Binion, D. G., Johnson,
D. R., Halbower, A. C., Frankel, E. H., Nyffeler, M., &
Moss, M. (2002). Food dye use in enteral feedings: A

ill patient: Consensus

review and a call for a moratorium. JPEN, 17(3),
169-181.

Metheny, N. (2002). Risk factors for aspiration. JPEN, 26(6),
S26-S33.

Metheny, N. A., Aud, M. A,, & Wunderlich, R. J. (1999). A
survey of bedside methods used to detect pulmonary
aspiration of enteral formula in intubated tube-fed patients.
Am J Crit Care, 8, 160-167.

Pancorbo-Hidalgo, P. L., Garca-Fernandez, F. P., & Ramrez-
Prez, C. (2001). Complications associated with enteral
nutrition by nasogastric tube in an internal medicine unit.
J Clin Nurs, 10(4), 482-490.

Potts, R., Zaroukian, M, Guerrero, P., & Baker, C. (1993).
Comparison of blue dye visualization and glucose oxidase
test strip methods for detecting pulmonary aspiration of
enteral feedings in intubated adults. Chest, 103(1),
117-121.

St. John, R., Lefrak, S., Ridoffi, G., & Bohlmann, P. (1985).
Pulmonary aspiration of continuous formula feeding during
mechanical ventilation(abstract). 4m Rev Respir Dis, 132,
A163.

Tugrul, S., Selkoglu, E., Ozcan, P.E., Akinci, O., Esen, F.,
Telci, L., Akpir, K., & Cakar., N. (2002). Is jejunal
feeding efficient in critically ill Turkish J
Trauma & Emerg Surg, 8(1), 16-21.

Taylor, H. M. (2002). Pneumonia frequencies with different
enteral tube feeding access sites. Am J Men Retard,
107(3), 175-180.

Winterbauer, R., Durning, R., Barron, E., & McFadden, M. C.
(1981). Aspirated nasogastric feeding solution detected by
glucose strips. Ann Intern Med, 95, 67-68.

Young, P. J. (2001). A spoonful of sugar: improving the
sensitivity of the glucose oxidase test strip method for
detecting subclinical pulmonary aspiration of enteral feed.
Anaesth Intensive Care, 29, 539-543.

patients?.

CistebEsta| x| 34(7), 2004E 128



HISIHAYBIRIS| BIEQ! X7IE0IS 915t B HAIKI Glucose test sirips) o] QAP 224

Clinical Implications of the Glucose Test Strip Method
for Early Detection of Pulmonary Aspiration
in Nasogastric Tube- Fed Patients*

Kim, Hwa-Soon"

1) Assistant Professor, Department of Nursing, Inha University

Purpose: This study was performed to test the clinical usefulness of the glucose test strip method for early
detection of pulmonary aspiration in tube fed patients. Method: The subjects for the study were 36 patients who
were receiving enteral feedings and 39 patients who were not given enteral feedings. For the analysis, the tube fed
patients were divided into two groups (clinically significant aspiration and no aspiration) according to criteria.
Result: The mean glucose concentration of tracheal secretions from non enteral fed patients was 26.35mg/dl and
were lower than those concentrations found in tube fed patients (32.75mg/dl). The mean glucose concentration of
the aspiration group was 45.60mg/dl and the glucose concentration of the non aspiration group was 19.93mg/dlL
The difference was statistically significant (t=2.163, p=. 038). More subjects in the no aspiration group (73%) than
the aspiration group (56%) had glucose concentrations below 20mg/dl. After deleting the cases that had samples
containing blood, glucose concentrations of tracheal aspirates were lower in both groups. Conclusion: The glucose
level of the aspiration group was significantly lower than the no aspiration group and more subjects in the
aspiration group had a glucose level higher than 101mg/dl. Therefore, the glucose test of tracheal secretions in
tube fed patients could be a desirable test for screening for tracheal aspiration. Especially the patient who is
showing repeatedly high glucose levels should not be given feedings until reassessment is completed.
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