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A Comparative Study on the Contamination Level of Intravenous Infusion
Ports: A Comparison of 3-way Stopcock (Open-system) and
Needleless Connector (Closed-system)
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Background: This study was conducted to evaluate the level of intravenous injection port contamination in 3-way
stopcock (open-system) or needleless connector (closed-system) intravenous infusion devices before and after
disinfecting for 3 seconds with alcohol cotton.

Methods: Eighty patients who underwent intravenous infusion therapy from April 1, 2018, to June 30, 2018, in a
surgical intensive care unit were included. The sampling time was 48 hours after intravenous injection. Patients received
3-way stopcock or needleless connectors in intravenous infusion devices. The device was wiped with alcohol cotton for
3 seconds. Before and after the disinfection of each intravenous infusion port, the intravenous injection port was
swapped with a sterile swab. The number of colonies was compared using the blood agar plate medium.

Results: There was a significant difference in the number of colonies between the devices (P=0.001). The number of
total colonies was much less in the needleless connectors than in the 3-way stopcock. There was no difference after
disinfection of the injection port for 3 seconds, but the number of colonies in the needleless connector was lesser than
that in the 3-way stopcock.

Conclusion: Needleless connector systems (closed-system) are subject to a lower contamination level than 3-way
stopcock systems (open-system). It was confirmed that 3 seconds of disinfection time of the intravenous infusion port is
insufficient to decrease bacterial colonization.
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Table 1. Homogeneity test for general characteristic of participants (N=80)

Devices N (%)

Characteristics Categories X P
3-way Needless connecter
Gender Male 14 (35.0) 24 (60.0) 5.013 0.025
Female 26 (65.0) 16 (40.0)
Age (year) >29 5 (12.5) 4 (10.0) 14.987 0.009*
30-39 5 (12.5) 0 (00.0)
40-49 1 (2.5 4 (10.0)
50-59 9 (22.5) 13 (32.5)
60-69 13 (32.5) 4 (10.0)
70-79 7 (17.5) 15 (37.5)
Department Neurosurgery 34 (85.0) 33 (82.5) 1.772 0.349*
General Surgery 0 (00.0) 2 (5.0
Cardio Surgery 6 (15.0) 5 (12.5)
Catheter Central 31 (77.5) 32 (80.0) 0.000 0.785
Peripheral 9 (22.5) 8 (20.0)
Fluid type TPN' 5 (12.5) 0 (00.0) 7.791 0.039*
5%Dextrose 3(7.5) 1 (2.5)
Normal Saline 32 (80.0) 37 (92.5)
Others 0 (00.0) 2 (5.0)
Total TVST counts 1-3 12 (30.0) 11 (27.5) 7.779 0.048*
4-6 15 (37.5) 24 (60.0)
7-9 13 (32.5) 4 (10.0)
10< 0 (00.0) 1 (2.5
Antibiotics use Yes 36 (90.0) 38 (95.0) 0.721 0.396
No 4 (10.0) 2 (5.0
*Fisher exact test; "Total Parental Nutrition; TIntravenous side Injection.
Table 2. Differences in the total bacterial count from BAP according to the devices (N=80)
M=+SD (CFU)
Devices t P 95% CI
3-way Needless connecter
Colony count 56.18+95.80 14.28446.93 —2.484 0.001 —75.482-—8.318
Abbreviation: CI, confidence interval.
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Table 3. Differences in the bacterial count from BAP before and after scrubbing the hub with alcohol (N=80)

M=SD (CFU)
Sequence t P 95% CI
3-way Needless connecter

Before 53.98+92.94 12.45+45.31 —2.540 0.001 —74.074-—8.976

After 2.20+£5.98 1.83£7.81 —0.241 0.968 —3.475-2.725
Abbreviation: CI, confidence interval.
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