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Nurses' Knowledge and Performance for the Prevention of Intravascular Catheter-related
Infections according to the Strength of Recommendations of Evidence based Guidelines
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Purpose: The objective of this study was to examine the relationships between nurses’ knowledge and perform-
ance for the prevention of intravascular catheter-related infections (ICRI) according to the strength of recom-
mendations in evidence based guidelines (EBG). Methods: The total participants were 144 nurses working for
medical-surgical unit and intensive care unit. Data were collected from July 12 to July 30, 2010 and analyzed by
one way ANOVA and Pearson’s correlation analysis. Results: The knowledge and performance mean scores
were 0.80£0.17 and 3.04+0.31 for peripheral venous catheter (PVC) management, and 0.83+0.17 and 3.00+0.30
for central venous catheter (CVC) management respectively. The items of category IA had the highest knowledge
score (F=44.70, p<.001) and the items of category Il had the highest performance score (F=47.09, p<.001) in
PVC management, while the items of category IA had the highest knowledge (F=20.04, p<.001) and performance
scores (F=18.20, p<.001) in CVC management. Knowledge and performance scores were significantly correlated
in CVC management (r=.24, p=.004), but not in PVC management (r=.03, p=.753). Conclusion: EBG for the pre-
vention of ICRI was not fully implemented in clinical settings. These findings emphasize that clinical professions
need to develope strategies to enhance nursing practices with evidence based guideline.
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AEZARE 2010 7€ 1295 € 7€ 309714 Fdd Aol lth(Table 1).
7120l sFohs e AtES ti o2 Al it A7 2
Aoli= 20545} 28 Hld Table 1. General Characteristics (N=144)
[e} . il o .
o . n (%) or
Characteristics Categories M+SD
Sa|1™ T
5. =2/ 1 Age (year) 28.5+4 57
23~28 89 (61.8)
2 Q72 glal o) E RS HEslo] el B o oo
T - T = LS | Y — 7 .
of ol Ak 5elS ket 4150 e
AR 23} 0] 9] o] T} = B of| = ARRSA] 42 AYdS A Position Head nurse 321
woh AL RS BN S M oS WA T sallnurse ez
JREEEp Education Diploma 50 (34.0)
1yatsict. Baccalaureate 86 (58.5)
Master 11 (7.5)
6. XI2E2AM Total career (year) 5.3%+4.72
=5 72 (50.0)
6~10 61 (42.4)
F49 A2 SPSS/WIN 17.0 L2 TG 0]@-3}0] 1A 11~20 7 (4.9)
ahoick, FAAR) RS vhes . = a8
o P olubd Exo v MNg W FEHale Current employment <1 33 (22.9)
Sl ] = - 1L E, ol RLE R (year) 1~5 75 (521)
B399t} 6~10 36 (25.0)
o Auld} 7+ Ao} lol=lele] of Il X Al3} AT Work unit Medical - surgical unit 69 (47.9)
= sl gaEuake 2 Intensive care unit 75 (52.1)
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7zt 0.83+0.43%, 34810447, "2 Hd wF JI4e 2 0.60+0.497 I

Z4240.46+0.25%, 3.03+0.54%, ‘FAFANES} v Z7S D7 Aol Eﬂd PPE F HAudr FHL =
Aol weH FAE 747 0.66+0.254, 27040394, AT Aol 2 s A el Bols o] s A =
AEE QG 747} 0.97+0.18%4, 3.50+0.527, “‘X?@ﬂ“ A4S wBYY 2 3751052801903, HARS FELe
B JAL 2474 0.60£0.25%, 29220074, R w2 AT Aol A ol A Azt 7] ZA7F gickd
A AT -9 e e FYHETE3.0200.34 01k, DERAMALS AV AR {FASH R 1.84+0.797 0]

AR Belel gt AN o) B WAL A2 Aok FAANS Belol R $UEE F HuAS FRe
0.83+0.177%, 3.00+£0.300|2ict}. o]& JAEz A E  ‘FlEE Y 57t 25A vEeHA] e=thd FHEE Al
Table 29} 2T} ‘A HME Belo] PNAX Jde st Foh T4 F A P9lo] TNEQ QO 2% g W F
FAREIF 242} 0.7820.29%, 31110447, "Hddat 5 lob el "FAA M 4] e stol=gto]o] w3k Al 4+
' G 24740.93£0.264, 3.26£0.51%, FHIE g 7912 Uy Ed HER GAH R 3.40+0.64% 010} F
QU 747} 0.87+0.344, 2.82F0.414, FHElEish 7helE] ARG FEL2 2 AR-E HEY SANE Fe e
191 24379 HL2 742 0.67+0.317, 2.870.52% 013 =4 & Do gk 2 2.2550.9740]1tH(Table 3).
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XMz SHYE BE9| xf0]

A Bl o ANYE F AT 4e G 0x U AR Belol thd Ay AN% 594
e A3l &L Aolop ft R 0.90£0.29H0l1, HA =] Xpo|S Hlugk AIE Table 49} 2}, WA HNH JJrE]
A% 2o Sl A9 A AR Pelel A5V AZHE o U@ hEAle) AAAEE DIGEAL FoI7 Aol
Table 2. Level of Knowledge and Performance for PVC and CVC Management (N=144)

Knowledge Performance
Variables
Item (n) Total M=+SD Item (n) Total M=£SD

PVC management 17 978t1.70 0.80=*0.17 40 127.08+13.21 3.04+0.31
Hand hygiene 1 096020 0.96+0.20 10 3471482 3.47+0.48
Aseptic technique during PVC insertion 3 153+0.63 0.32+0.28 1 3441068 3.44+0.68
Catheter site dressing 3 1.65+0.86 0.8310.43 6 20.17+£2,57 3.48+0.44
Change of PVC 3 1.08+0.69 0.46+0.25 3 9.25+1.56 3.03+0.54
Replacement of administration sets and parenteral fluids 4 2.14£0.73 0.66%0.25 7 19.17£270  2.70£0.39
Intravenous injection port 1 0.97%£0.18 0.97%0.18 2 7.01£1.04 350%0.52
Selection of PVC 2 1.41+0.67 0.66£0.25 3 922179 292+0.07
Selection of PVC insertion site - - - 8 24101270 3.02%0.34

CVC management 8 621+142 083+0.17 26 7765835 3.00+0.30
General principles of CVC management 3 241%+0.78 0.78£0.29 11 3351+£4.89 3.11%+0.44
Maximal sterile barrier precautions during catheter insertion 1 0.93+0.26 0.93+0.26 3 9.81%+150 3.26+0.51
Replacement of catheter 1 0.87+0.34 087+0.34 8 2254+334 282+041
Catheter and catheter site care 3 200093 0.67%0.31 4 11.78+2.00 2.87%0.52

PVC=peripheral venous catheter; CVC=central venous catheter.
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Table 3. Three Highest and Lowest Iltems in Level of Knowledge and Five Highest and Lowest of ltems in Level of Performance for

PVC and CVC Management (N=144)
Items Contents SR M=+SD
Highest items in PVC - Use of gloves does not obviate the need for hand washing. IA 090%0.29

level of management - Before catheter insertion and during dressing changes prefer used 2% IA 0.88+0.32
Knowledge Chlorhexidine but it can be used 10% iodine or 70% ethyl alcohol preferred.
- Complete the infusion of lipid emulsion alone within 12hours, if volume consi- IA 0.79+0.41
derations require more time, the infusion should be completed within 24 hours.
CVC - Should be worn aseptic technique including the use of a cap, mask, sterile 1A 093%0.25
management gown, for the insertion of CVCs or guidewire exchange.
- For patients requiring frequent or continous access is anticipated to be IC 0.90%£0.30
prolonged.
- Desinated one port exclusively for hyperalimentations if a multi catheter is used I 0.86+0.35
to administer parenteral nutrition.
Lowest items in PVC - Allow the antiseptic to remain on the insertion site and to air dry before catheter IB  0.06+0.24
level of management insertion, 10% povidone-iodine to remain on the skin for at least 2 minutes.
Knowledge -If sites for venous access are limited and no evidence for phlebitis or infections IB 0.09%+0.29
is present, peripheral venous catheters can be left in place for longer periods.
-If the solution contains only dextrose and amino acids, the administration set il 0.16+0.37
often needs to be replaced more frequently than every 72 hours.
CVC -Replace dressing used on short-term central catheters for juvenile and adult IB  0.60+0.49
management patient every 5-7 days for transparent dressing with 2% chlorhexidine except in

those pediatric patients.
- Replace catheter site dressing if the dressing becomes damp, loosened or visibly IB  0.71£045

soiled.
- Replace dressing used on short-term central catheters for juvenile and adult IB  0.71+0.46
patient every 5-7 days for gauze dressing except in those pediatric patients.
Highest items in PVC - Replace catheter site dressing if the dressing becomes damp, loosened or visibly IB  3.75%0.52
level of management soiled.
Performance - Cap all stopcocks when not in use. IB  3.68+0.52
- Use either sterile gauze or transparent, semipermeable dressing to cover the IB  3.66%0.55
catheter site.
-If patient is diaphoretic, or if the site is bleeding or oozing, a gauze dressing is I 3.65+0.55
preferable to a transparent, semipermeable dressing.
- Wash hands with antiseptic-containing soap and water or waterless A 356%0.53
alcohol-based gels or foams.
CVC - Use povidone-iodine antiseptic ointment at the hemodialysis catheter exit site I 3.40+0.64
management after catheter insertion and at the end of each dialysis session only if this
ointment does not interact with the material of the hemodialysis catheter.
- Cover insertion site in a sterile sheet for insertion of CVCs or guidewire A 3.40+0.64
exchange. 3.40£0.63
- Replace all CVCs if purulence is observed at the insertion site, which indicates 1B
infection, 3.38+0.73
- Sterile gloves must be worn for the insertion of arterial and central catheters. 1A 3.25+0.61
- Replace all CVCs if the patient is hemodynamically unstable and catheter related II
blood stream infection is suspected
Lowest items in PVC - If sites for venous access are limited and no evidence for phlebitis or infection is 1A 1.84+0.79
level of management present, peripheral venous catheters can be left in place for longer periods.
Performance - If the solution contains only dextrose and amino acids, the administration set I 2.12+0.95
does not need to be replaced more frequently than every 72 hours,
- Replace tubing used to administer propofol infusion every 6 or 12 hours, 1A 2541084
-When peripheral catheter insert, wear clean gloves IC 2.57%+0.93
- Palpation should not be done after the application of antiseptic when insert a B 275%0.85
peripheral catheter.
CvVC - Tunneled CVC sites that are well healed do not require dressings. I 2.25+097
management - Do not routinely replace CVCs, PICCs, pulmonary catheters to prevent IB  2.28+0.86
catheter-related infection.
- Do not routinely replace CVCs or arterial catheter to decrease infections. IB  247%+0.87
- Replace dressings used on tunneled or implanted central catheter sites no more I 2.69+0.98
than one per week until the insertion site has healed.
- Use prophylactic antibiotic lock solution only in treating a patient with a IB  270%+0.78

long-term cuffed or tunneled catheter or port who has a history of multiple
catheter-related blood stream infections despite optimal maximal adherence to
aseptic technique.

PVC=peripheral venous catheter; CVC=central venous catheter; SR=strength of recommendation.
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Table 4. Differences on Knowledge and Performance for PVC and CVC Management according to the Strength of Recommendation

(N=144)
Strength of recommendation
At a b c d Post hoc
Variables KorP IA 1B 1C I F (p) (Scheffé)
M=*=SD M=SD M=*=SD M=SD
PVC management K 0.87+0.19 0.59£0.21 0.66+0.34 0.53£0.29 44,70 (<.001) a>b,c>d
P 3.08%0.40 3.07+0.49 2.73%+0.38 315040  47.09 (<.001) d>a,b>c
CVC management K 0.93+0.26 0.67+0.28 0.86=0.26 0.87£0.34 20.04 (< .001) a>c,d>b
P 3.18+0.44 3.00£0.38 2.81+0.43 3.021+0.44 18.20 (< .001) a>b,d>c

PVC=peripheral venous catheter; CVC=central venous catheter; K=knowledge; P=performance.

Table 5. Correlation of Knowledge with Performance for PVC and CVC Management according to the Strength of Recommendation

(N=144)

Variable Categories recf)trrrfrrrllg:ld;)tfion " Ié{nowledgjc I r(p)
Performance ~ PVC management IA .10 (.234) .03 (.753)

IB .02 (.801)

IC -.07 (454)

11 .04 (.624)

CVC management 1A 12 ((164) .24 (.004)

1B 19 (.021)

ic’

II .04 (.666)

PVC=Peripheral venous catheter; CVC=Central venous catheter.
T Not available.
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