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Figure 1. Conceptual model of the guidelines
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Table 1. Biological Tests of Water used in Hemodialysis

(N=144)
Total T 1st result 2nd result
em %) (CFU/m) Mean Mean
(CFU/ml)  (CFU/mI)
Bacteria 4 (2.8) <200 100.5 0

CFU= Colony Forming Unit; ml= millilitre

Table 2. Endotoxin Tests of Water used in Hemodialysis

(N=144)
Total T 1st result  2nd result
ftem n (%) (EU/mI) Mean Mean
(EU/ml) (EU/ml)
Endotoxin 2 (4.2) <2 <0.005 <0.005

EU= IU(International Unit); ml= millilitre

Table 3. Chemical Tests of Water used in Hemodialysis

Item Unit Standard Result
Ca ppm <2 N. D.
Mg ppm <4 0.019
Na ppm <70 0.136
K ppm <8 N. D.
Al ppm <0.01 N. D.
Cr ppm <0.014 N. D.
Cu ppm <0.1 N. D.
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Table 4. Quality Assessment of the Guidelines

R0
il

Zhel
=
=

(%)
778
77.0
55.0
91.6
83.3

=

ick

40
53
53
60
Iy

gl el A%

Scores

=

12
16
20
16
12

Mini

mum
AZ A 54

1

oy

64
80
64
48

Yol

Score ranges
48

Maxi
mum
ofe]

3

Number
of Items
1 AAI=E Ak

o

1

-

o

7k

Category
b

Zol=elel 2ok vhgE HE

Scope and
Purpose
Stakeholder
Involvement
Rigour of
Development
Clarity of
Presentation
Applicability

=4
7}

R
[e]

Z]
=

Al
_Z,_
afet

LU

1
[€)
ik 7

S
2I101=21012|

veht
Foick 9A 5]
7ol =2l

A mbgol Ago] g4
=

31tk AAMIY |5

<]
o
&)

=
HAY AL AHE

sgont mlgst ol o

[e]

T

S

RS AA
I
1 132 73

=

A

b

ul
=

aFe BE P
[e}

A 191
fol B7ke 4t 3

]

i 74
%

L
R

T

AGREEET-Z AL

epglet

=

o

3

3]

1

of o

(softener)ol] AFE-E

H

==

AxE
71 13]004
=71

S

P A7l AR

e 7ol

A=

jail

=

A
T

[

bl

7ol

KR
T

o]t} Jang 5(2005)

A=I=|
T

A o]
1w

i
3|

X

o

rl
Mr
-

(v

)
Ak

467

2011 1€

|X| 18(4),

3|

2

k=1
=

=

3

7t

| =
[

7



1

o

Aol Qs Folsk ApRabgel g 5 glor AR

Pge] <3 AEEE sl

P Bl HEHER So| =
O

iy
FHL theks Ay FHE

In
)
2
Flo
£
An)
N
)

[e}
A A%
o gk

a1 sel=atelo] Al

ot

317] Aol ARE gaka vAl o] AFE :
Qxap} Ay FEHe] YEAE Felsks Ao] Hrl F
Qaltha & Sin (2007)9] Aol FFEch B ATe} o

AR o] EFE AT WEA] Jlelsels s
Aol el F2 ATl Qe THol HEAE

A skl sfjof & Zlojtk

7% AednlE ne gl g § vlol=ekle] mE A
FH7E Bkl gt 7lEo R FAAAE S Sl
I AEsa Alrtdarel s AbE AAsklth g
AR 13]), WSRAAGAIE 13)), s dAlogs A,
A3 =l AFEFHARE7RS] 2009 FAFA A
A BAATE i AFoE AT FAFAAR AT

7] S18liAlE A or AAgokels otk HAIE AF
she Ho] AR e J3s wE 4 3IOEE Roh
(2002)°] FAE Fafuie] HF W oA AASE AR
AFHWH I Shong -5(2008)0] AAIH AAlE AAAY WS
olgste] Zrol=aRlell 1 WS WAIEow AAA o
o] & A% 8715 T el #Aglel AxE AA
StEE slo] HANY A9 o/FE F=F Sty AAME
Fof tfst 7|ECZE mFe] AAMI Ao HAHS Q=
7|5 ARG oH Tlolmeiel AH ALt AASH
= AAA 71 FHEHATE Jeong, Kim, Park, Kim¥}
Lee (2002)% =rul 44709 AFAGA AT gpof Oist
sl A AANE sl 1 Ay R gEA T
S B A4 A 40719 T AEHNC

o
o
o AAMIZ|ES WA 23t 325 11320 Egith # T

ool

ol

He slolselel Mg F AR e $APA A3t BE
Fueld 715 FAPon Ght BEHA gob sol=
eole] 2 go] whe EEHOINLL & Uk

oA ANE & 144709 wABEAAEA F 47000
2 714 o} Colony count”} Urgtou AlAS AAsH A3
o M= o] AR 29kth Roh 5(2002)] AoldE =
Yl 12712 AFAA F 83%2] 7]ollA vl REC] HAFHS]
o I % 25%¢ AAMICS WA= 7] 200CFUmIE =3

st Aow Ueigth B AT USAaHA HARME F 48

468

Mol AA F 270l 7154 oldle] WEart HEHNCH
AR AN At 2o F2E el ot AAMI 71F3]
Q] <QQEUmIXT A 22 <0.005EUmIYC.ZE FA317] 0
o]tk Roh 5(2002)0] = 6709 FAAlelA] 127)
AAE AR s AAIGE YEL HAIAE 17%7F AAMI
12 23 Aoz vehd A3 vlwskd B slo|=g}

R g5l FEslths AL wolFa qk

Mo

0 N 1o o ¢
F%f 5N

(e}

sPdwl Tlol=eRl-s Hrkebr] 3l thkst rol=ekl 3
7= ZolA Research and development (RAND) corporation
] 9% Z|%(Sachs, Printz, Kahn, Carpenter, & Docherty,

2000) =79 AGREE =7 27HAE Adste] Bl AEN 3
=g & HEFHor E slo|=ele] ¥7l= AGREE &7
ARSI SS9k AGREE Ee 7lo|=Eiels Hrhst
UE thEAQ = F sholr o] e AR &
olu] 7idtE slol=ekl & ®E ohEt AlE st

=

o <)y mfu

£ 7 Slvh= AoItKKim, 2009). FF & 7to]l=e]
5379 Wstel Wyl wet NPT AS
el AGREE =75 AN 2 H7pdErd e} ghefst &
Aekaich

AGREEET-E AHEsto] & 7lo|=eiels A7kst A7 4t
EFET 76.9%E YERIEY o] FdE Kim (2005)0]
AGREEETZE AMEEte] Iy 32709 QAFalFrlol=a)elS
Brret A¥ et FH B 27.8% R wle =2 A
Foltt Fortin 5(2006)°] uehe] QEF7rol=d]l 1674
& AGREEET-E AMEste] H7kst A9 vepd Hdasids
78.6%SF w3t Hl=d AUS & 4 3Uth Kim (2005)
sy Aol =Rl HErh B ol f 2 N IE
GAdsAY T2 AEAF YR = 9l
ro] o]Fo] AA ¢kl glom |loFQl &
2174¢] o7 AuALS TEEhal
Ack 2 A AR Ay o=t
Kim (2005)°] AAIet =] 7tol=gile] wHd-g R¢tat
A EaES A AR elsl AlA
e A Zhol =Rl AMAE BE A
t Zolt}, &7 sle|=eele]
R B 9

I
AL
ro
::14
N
i
N
s
Il
i)
ro
[o
=
o
gt
o
o
=2
bl
oft
N
-
o
>

O

1o

Mo

(ot

o

1

¥

N
Mo =
e
oA
=
K
WL
-
ol
Rl o
3

2 2 o
o o
=

133

ofN
e

i
2
e
o
ols
ol
2
o o g
o oX
ot

r&
=
o
2 o
e
S
Jé“ o
L)
<
ko
fol
(o0
o
N
& r
o Ry
N
to
r

1.6%=S vk 13

N
-
flo ogt
1

o 12

X

o

0
N
N

5oy
30,
o
X
i)
o
Y
ofo
1)
N
O
g
b
-
NS

Al A E o o] &

55.0%%5 W2 JiEe] A4
A7) olo] wo
th Fortin 5(2011)°] H7}st Ayt <]
167001 = A-gAo] 478%F 7P WS H4S Wk

=
o
o
)
32,
dlo
|
i
o
rlo
2
-
il
=
9,

7|27t=5t3| x| 18(4), 2011E 1€



ALY #Hoizk 933% 2 I = 9]
7% Kim (2005)2] Aol 4 2>
A2l 33% 5 Wk xH o PEX o
45 Wkt Fortin 5(2011)3 Kim (2005)./] AT 25 A
dol 7P B HFE e o|fE J|HeA g £
= A Adoly v &EA T8 aEsHA 4okt A
< =3 Utk olol vl & ] A
83.3%9) Mg Wgkow ol s Axeks 1Ee Ut
ol tfgt Axpeta B 4= Qlth AGREEETSY £42 7+ 4
ARF7t TtolEullE Hlwak=dl 88k, ARE dAnE
Ao gk AAe EfE FE A2 ARl ¢ AHS 7]
FOoR FL Tlo|uERIF U TlolEERIo R WrEAE
Feksk 4= Qlvhs AlolthKim, 2005). T18{E2 - ATt A

W srolEeRle] thE Sy slolEERlEy 2 ASE
Wkt Zlo] & 7}01‘:E}°1°lﬂ} Hdsk= 7)EE oA

Al e ASE R G ANEE 4

7lolEElele A gX

N
-
<

f
o e
-
rlr
it}
12
i
1%
i3
i
X
oo
-
ri
o
[t
o,
et
3
I

off
it
1
oo
-
e
oW
o
|
it}
4
N
o
I
)
2
B o
2
lo e
S e 4

)
el

o
e et
o R
S Rlomy [

N
OFO wor
to |o

i

o
4 oop

|
ek 4 %‘ﬁ—‘?ﬁ@ﬂ]*ﬂ 117H%7J A
Heketo] HF rlolmeRlE EAsigleh gde 7h
2 Jlol=glel H7FEQ AGREEETE AHgate] H7hd
7Hee] rks sklen 5o Joeld HuEsd
76.9% % YERISITE
AT Fedds oy 2
o ZholEEiRl ZES JiEEl] S8 HAFEAA &5 o
AT AAYATE oz FAuES AASHIAL Park
(2005)°] AL Zlol=eel REE FAsto] Tpolseal
EE AREslom AREE TlolmEl B2 shol=eRl 4
A, WAL JR, Jlol=el HA ool g1t A,
B, U8, F5] £A4Z olFolA] Stk
kel Zhol =kl 2ok APHAAZ T A 1171851t 4]
gskglon stoj=giel 2 gdvtel] Ui B7hs AAMIZIE
& AHgete] AEEA MdAbe) 884 AxkE B A
Brreoick AESA AEAAL T vAE AR 1A
Al 4 1005.5CFUMIS T7E B0y A el= veL
WA ekt UlEA FALelAE 1Abell A 4k 0.005EU/ml
Z YeRida ARAIE F3E 0.005EU/MmIE UERISL.

X
ot
o

K3
I
ki)

L LA

HU

7| 27t= 53| X| 18(4), 2011 1€

U AAMIZ|Q] <2EU/mIREE 2 S=x]olt}. 3}shd A}
Oﬂj‘iE E‘L—T— AAM[7]~r"—E— %J/]—o]—of] 7]—0]1:{1}-0 Z-Lg_o] i
2SRRIt

OIEE 208 AN 48R F AFuE A8 0
o

6}01 %7}6}%‘;5}. ‘H.Hﬂ %@’ AL BT 77.8%,
olagAAEe] ol FHe BFEHT 77.0%, NEe] 94
A FAe BERT 55.0%, EAY] HEY 99 B2EF
T 91.6%, ‘AL dAS ETHT 8
i 76.9%° EEHTE WTE
Al Tk R A RTel EERle AEA] Ao

A FALTREe] gt SRRk ARe] ok = A

oA Al ARl AH O AR Aol

A Ede] A el 7101E Sl
= el SRS fel AwstA Atk st

4 Ak AAsglon FEAT eI e or vt

Frle] F-Aste] AAH = vho] @8 F(Biofilm) 9] #-7-9 d=

5 dotis S ARgstel BTl BIIE Al e
A =el s A eleke] afo] LRl Afob
At HESF, AWM a4 5 O FR AEAE
ARSIl Qo Al Fiel uhE A, 4, A
Al Foll tigk dA77F Fasirh sk sfolsl A A
5 dnE<

3 Ao 3L E2X (Hemodiafiltration, HDF) A/~
AelN AElger e Sozjel Holo

2J(On-line Hemodiafiltration, OL-HDF)°lY} /%

(High-flux hemodialysis, HFHD)E AREsh= AAba dollA

A g3sle] B Jlolegkele] g8AY AAAL A 1Y)
A At

References

AAMI standards and recommended practices-Dialysis (Vol. 3).
(1998). Arlington, Virginia: AAMI Publications.

Ahn, J. H., & Chan, L. (2004). Life of hemodialysis. Seoul:
Ilchokak.

Fortin, M., Contant, E., Savard, C., Hudon, C., Poitras, M. E.,
& Almirall, J. (2011, July). Canadian guidelines for
clinical practice: an analysis of their quality and relevance
to the care of adults with comorbidity. Retrieved October

469



1

o

13, 2011, from http://www. creativecommons.org/licenses/by/2.0

Health Insurance Review & Assessment Service. (2010, July).
2009 Dialysis adequacy assessment, Retrieved August 13,
2010, from http:/www.hira.or.kr

Jeong, C. H., Kim, M. K., Park, J. H., Kim, D. H., & Lee, J.
S. (2002). The analysis of hemodialysis water in Korea.
Journal of Environmental Science and Technology Research
Center, 12, 101-106.

Jang, K. S., Kim, N. Y., Kim, Y. M., Rhyu, S. A., Park, S.
J, Bak, M., et al. (2005).
Gwangju: Chonnam University Press.

Kim, D. S., Jung, J. H., Jin, D. C., Kim, M. K., Lee, K. D,
Kim, S. M., et al. (2009). Developing quality indicators
for in-Center hemodialysis patients. The Korean Journal of
Nephrology, 28, 456-468.

Kim, N. Y. (2005). An investigation of the current state of the
clinical practice guidelines in quality
evaluation of them using AGREE. Unpublished master's
thesis, Korea University, Seoul.

Kim, S. M. (2009). Development and evaluation of the nursing
practice guideline for hemodialysis in the patients with risk
of bleeding. Unpublished doctoral dissertation, Chonnam
University, Gwangju.

Kim, M. S., Kim, S. J., Kim, A. K., Park, B. H., Shin, M. ],
Yang, S. J., et al. (7th ed.). (2006). Review of hemodialysis
for nurses and dialysis personnel. Seoul: Koonja.

Park, M. H. (2005). evaluation  of
evidence-based nursing practice guideline bank system via
web. Gwacheon: Ministry of Health and Welfare.

Park, M. H. (2006). Understanding and application of evidence

Evidence-Based Nursing.

Korea and a

Development  and

470

based nursing. Seoul: Koonja.

Roh, I. H., Jeong, C. H., Kim, D. H., & Lee, J. S. (2002).
Identification of organic contamination of water distribution
system and its disinfection. Journal of Environmental
Science and Technology Research Center, Kyungsung
University, 12, 107-113.

Sachs, G. S., Printz, D. j., Kahn, D. A., Carpenter, D., &
Docherty. J. P. (2000, September). The expert consensus
guideline series: Medication treatment of bipolar disorder
2000, Retrieved December 30, 2008, from
http://www.aafp.org/afp/20000915/1357ph.html

Sin, S. G. (2007). Dialysis water quality management (draft) in
Korea. The Korean Journal of Nephrology, 26, 438-443.

Sin, S. G., Moon, K. B., Shin, K. H.,, & Kim, Y, L. (2008).
Technical findings of water treatment system for
hemodialysis in Korea. The Korean Journal of Nephrology,
28, 412.

Sin, S. G. (2003). Water management in dialysis. The Korean
Journal of Nephrology, 22, 319-323.

Shong, K. Y., Lee, Y. S., Park, H. S., Yoon, E. J., Lee. K.
R., Cho, B. H., et al. (2008). Fundamentals of Nursing.
Seoul: Soomoonsa.

The AGREE Next Steps Consortium. (2009, May). Appraisal
of guidelines for research & evaluation II. Retrieved
October 13, 2009, from http://www.agreetrust.org

The Scottish Intercollegiate Guidelines Network [SIGN] . (2001,
February). developer's  handbook. Retrieved
December 10, 2008, from http://www.sign.ac.uk/methodology/
index.html

A guideline

7|27t=5t3| x| 18(4), 2011E 1€



HUEMA EMSATEIE 98t ABMRTI0[SElRl N Y B}

Development and Evaluation of Nursing Practice Guidelines for
Water Treatment System in Hemodialysis

Kim, Su Mi"

1) Full-time Instructor, Chodang University

Purpose: The purpose of this study was to develop nursing practice guidelines for water treatment system used
in hemodialysis and to evaluate the guidelines by applying them in practice. Method: The first draft for the
guidelines was developed based on advice and recommendations obtained from procedure review of critical
literature. The draft was modified through evaluation by an expert group and pilot application to practice. The
final draft was evaluated by the expert group using the AGREE instrument (Appraisal of Guidelines for Research
and Evaluation). Results: For the pilot test using the draft guidelines, 144 samples were collected from the water
treatment system and hemodialysis machines. Results showed no bacteria. Endotoxin tests and chemical tests
passed the criteria. After revision of the draft guidelines and additions to the draft guidelines, the final draft was
confirmed. The quality of the final draft was evaluated by 4 experts using the AGREE instrument. The mean
standard score was 76.9% for the 19 items. Conclusion: The clinical guidelines developed in this research can be
utilized as systematic and scientific guidelines for water treatment systems used in hemodialysis. In addition, the
results of the research can contribute to improving care services.

Key words : Hemodiafiltration, Water supply, Guideline
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