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Abstract— Peripheral Intra Venous Catheter (PIVC) is the 

intravascular device most widely used in hospitals. The use of PIVC 

can cause complications including phlebitis, infiltration, 

extravasation, local infections, septicemia / sepsis, air embolism, 

fluid overload, pulmonary edema and speed shock. However, when 

managed properly, PIVC is safe and rarely causes serious 

complications, such as infection. Infection can occur through the 

intraluminal and extraluminal pathways. One way of preventing 

infection on the extraluminal route from PIVC is a dressing. Based 

on the above background, the researcher wanted to investigate the 

difference in the number of germs in the PIVC insertion area which 

was done by dressing using transparent polyurethane and gauze 

plaster. Sampling technique used is purposive sampling with each 

group was 11 patients. The independent variable of this study was the 

intervention of dressing PIVC insertion areas with transparent 

polyurethane and plaster gauze. The variable dependent in this study 

is the difference in the number of germs in the PIVC insertion area. 

The instrument used in this study was a petri dish. The results of this 

study, which were analyzed using unpaired t-test with a Z score of 

0.96, showed that there was no difference in the mean of the 

difference ( pretest and posttest) the number of germs in the PIVC 

insertion area in the control group (dressing with plaster gauze) and 

the intervention group ( dressing with transparent polyurethane). 

Based on these results indicate both dressing both transparent 

polyurethane and gauze bandage can be used as a dressing area with 

the insertion PIVC in patients, since there is no significant difference 

between the mean difference in the number of germs (pretest and 

posttest). 
 

Keywords— Insertion area PIVC; dressing; number of germs; gauze 

plaster; transparent polyurethane. 

I. INTRODUCTION  

Peripheral Intra Venous Catheter (PIVC) is the most widely 

used intravascular device in hospitals, because 80% of patients 

hospitalized require intravenous therapy
1
. The use of PIVC 

can cause complications, including phlebitis, infiltration, 

extravasation, local infections, septicemia/sepsis, air 

embolism, fluid overload, pulmonary edema, and speed shock 
2,3,4

.  

Proper management of PIVC use is safe and rarely causes 

serious complications. However, complications such as 

plebsis, extravasation, infiltration and infection in general are 

common. The PIVC compilation accounts for 38% of catheter 

associated blood stream infections (CABSI) caused by 

Staphylococcus aureus (S.aureus)
5
. 

CABSIs can increase the risk of patient mortality, length 

of stay in hospital, and increase in hospitalization costs
6
. The 

dominant bacterial species associated with CABSIs are 

Staphylococcus aureus, S.epidermidis, Pseudomonas 

aeruginosa, Acinetobacter spp and Bacillus spp
7
. In most 

cases, the bacteria that cause CRBSIs come from the patient's 

skin or from health care staff
8
. 

When bacteria are on the skin, they usually do not cause 

serious illness. However, when the skin is passed by invasive 

equipment, bacteria can cross the skin and enter the systemic
9
. 

Furthermore, patients in the hospital can also be 

immunocompromised
10

. 

Infection that may occur can occur through the 

intraluminal and extraluminal. One way of preventing 

infection on the extraluminal route from PIVC is a dressing. 

Based on observations made at PKU Muhammadiyah Hospital 

Yogyakarta, the dressing PIC room used two types of 

dressings, namely gauze and tape (gauze and plaster) and 

using transparent polyurethane dressings.  

Based on the results of interviews with the nurse 

administrators, they could not yet ascertain which type of 

dressing was more effective in preventing germ contamination 

in the patient's PIVC insertion area. 

Based on the aforementioned background, the researcher 

wanted to know about the difference in the number of germs 

in the PIVC insertion area which was done by dressing using 

transparent polyurethane and gauze plaster.  

II. METHODS 

The research design used in this study was a Quasi 

Experiment. The quasi experiment used in this study was the 

nonequivalent control group pretest-posttest design
11

. 

The population in this study were patients who had PIVC 

installed in several rooms at PKU Muhammadiyah Yogyakarta 

Hospital. Sampling in this study was non-random (non-

probability), that is, sampling was not random. The Technique 

sampling used was purposive sampling. Purposive sampling is 

carried out by taking the subject not based on strata, random 

or regional, but based on objectives certain
12

.  

The determination of the sample size according to Roscoe 

in Sugiyono
13

 for the number of samples of simple 

experimental research with the intervention group and the 
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control group
13

, the number of samples for each group was 11. 

The inclusion criteria in this study were: 1) Patients who were 

followed by installation PIVC from scratch; 2) Patients who 

had a PIVC in hand. The exclusion criterion in this study were 

patients with wet PIVC wounds. Meanwhile, the criteria drop 

out in this study where the patient died before the applied post 

dressing was or the patient refused to continue following the 

research process. 

This research was conducted in several rooms in PKU 

Muhammadiyah Hospital Yogyakarta. Microbiological 

observation sites to check the number of germs are carried out 

at the Yogyakarta Health Laboratory. The data collection 

process in this study was carried out in June-August 2018.  

The independent variable in this study was the intervention 

for dressing the PIVC insertion area with transparent 

polyurethane and dressing PIVC insertion area with plaster 

gauze. The variable dependent in this study is the difference in 

the number of germs in the PIVC insertion area.  

The instrument used in this study was a petri dish. Petri dish 

is a small shallow dish which is used mainly in the field of 

microbiology for planting microorganisms on solid media. 

The synonym for this petri dish is petri plate
14

. Petri dishes are 

used to grow microbes. Petri dishes consist of two parts, 

namely the base and the lid
15

. 

The data sample collection pre-test and post-test for all 

samples was carried out by researchers to avoid bias (carried 

out by 1 assistant). Dressing is carried out by the nurse in the 

research room according to the SOP.  

The univariate analysis in this study consisted of data on 

age, gender, PIVC installation room and patient PIVC 

treatment room. Bivariate analysis was carried out on two 

variables that were suspected of having a relationship or 

correlation
12

.  

Prior to data analysis, the data normality test is performed 

first. The normality test was carried out as a consideration for 

conducting parametric or non-parametric tests. The data 

normality test used in this study was the Shapiro-Wilk test 

because the sample size in this study was  50, with a 

significance value p>0.05
16 

. 

The comparative test is used to determine the difference in 

mean (difference  pre-post). The number of germs in the 

intervention group and the control group used an unpaired 

numerical comparative test with 2 groups (use unpaired t test 

because the two data were normally distributed).  

The study was approved by the Institutional Ethics 

Committee from POLTEKKES KEMENKES 

YOGYAKARTA with number LB.01.01 / KE-01 / X / 

162/2018. The permission from the RS PKU Muhammadiyah 

Yogyakarta was secured prior to the study, as well as informed 

consent from all respondents. 

III. RESULT 

This chapter describes the results of the study "the 

difference in the number of germs in the PIVC insertion area 

which was carried out by dressing using transparent 

polyurethane and gauze plaster. The number of respondents 

involved in the study was 22 respondents, consisting of 11 

respondents who received dressings with transparent 

polyurethane as the intervention group and 11 respondents as 

the control group who received dressings with plaster gauze. 

The following is an explanation of the results of the research 

conducted as follows: 

Characteristics of respondents based on age and gender. 

The following is the frequency distribution of patients based 

on age, sex in the intervention group and control group: 

 
TABLE 1. Distribution of age, sex, PIVC installation room, and PIVC 

treatment room (N = 22) 

 
 

The characteristics related to the installation of PIVC in 

patients based on the installation and treatment rooms of PIVC 

in the intervention group and the control group are as follows: 

 
TABLE 2. Distribution of PIVC Installation and Care Rooms (N = 22) 

 
 

Table 3 below describes the results of the analysis of the 

difference in the mean number of germs in the PIVC 

installation area in the intervention group using transparent 

polyurethane and the control group using gauze plaster. Based 

on the results of the normality test, data on the difference in 

the number of germs in the intervention group with a value of 

p = 0.456 and also in the control group with a value of p = 

0.610. Because the p value> 0.05, it can be concluded that the 

distribution of the number of germs in the control and 

intervention groups has normal data distribution. So the 

statistical calculations carried out to test the difference in 

mean difference ( pretest and posttest) of the number of 

germs in the control group and the intervention group are 

unpaired t-test. 

 
TABLE 3. Test of Difference Average Difference ( Pre-Test and Post-Test) 

Number of Germs in the PIVC Insertion Area in the Control Group and the 

Intervention Group (N = 22)  
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Referring to Table 3 above shows that Ha is rejected because 

the value of p> 0.05 (p = 0.314). There is no difference in the 

mean of the difference ( pre test and post test) the number of 

germs in the PIVC insertion area in the control group and the 

intervention group. The difference in the mean or mean in the 

two groups is shown in column Z, namely 0.96.  

IV. DISCUSSION 

The characteristics of critical patient respondents in the 

control group and the intervention group in this study have 

almost the same characteristics between the two groups. 

Patients in this study ranged in age from late adolescence to 

late elderly. The average age of the respondents was 62-83 

years 10 people (45.4%), the sex of the respondents was male 

19 people (86.4%). The most PIVC installation rooms are in 

the non emergency room with 15 people (68,2%), while the 

most PIVC treatment rooms are all in non emergency room .  

According to the data from this research, Ha was rejected 

because the p value was> 0.05 (p = 0.314). This shows that 

there is no difference in the mean of the difference ( pre test 

and post test) the number of germs in the PIVC insertion area 

in the control group and the intervention group. The difference 

in the mean or mean in the two groups is shown in column Z, 

namely 0.96. There was no significant difference in the mean 

difference in the number of germs in the insertion area 

between those using transparent polyurethane and those using 

plaster gauze and dressing every day using normal saline 

(NaCl 0.9%).  

Based on the results of this study, there was a decrease in 

the number of germs before and after dressing with transparent 

polyurethane. Dressing with transparent polyurethane has 

advantages; that to be able to see the wound, prevent moisture 

loss, protect it from external contamination, protect against 

abrasion, can be used as a dressing over the other dressing
17 

.  

Transparent polyurethane is semipermeable so that it can 

prevent contamination of bacteria, viruses, other foreign 

objects and is watertight while maintaining skin breath (can 

maintain skin integrity). This confirms that the dressing with 

transparent polyurethane has the advantage of protecting it 

from external contamination
17

. Based on important criteria 

(SSIVD), it is stated that the use of transparent dressings is 

choice of dressing the right to minimize the risk of infection
18

. 

There was a decrease in the number of germs before and 

after dressing because every day the done dressing was 

according to the Standard Operating Procedure (SOP) with 

normal saline for dressings with plaster gauze. The use of 

cleaning fluid for the insertion area of the skin with normal 

saline is quite effective for cleaning around the CVC insertion 

area. According to Simcock
19

 recommends cleaning the outer 

area of insertion with normal saline and sterile gauze with the 

aim of removing blood, exudate or impurities that make 

infection possible. Including the initial efforts to prevent 

infection in the insertion area is to do dressings routine which 

are the outline of the Centers for Disease Control and 

Prevention and hospital policies. It is equally important to 

carry out the procedure in a sterile manner during insertion of 

the IV catheter line and to perform the dressing
20

. Change of 

dressings with sterile gauze and plaster is carried out every 24-

48 hours or when wet, loose or dirty or when inspection of the 

insertion area is required
21

. According to Loveday et al
21

 

stated that sterile gauze and plaster dressing should be 

changed daily, and whenever it is loose, dirty, or damp.  

Dressing the insertion area with gauze and plaster has the 

advantages of being inexpensive, easy to use and ideal for 

wrapping wounds
17

. Patients who are intolerant of transparent 

dressings use sterile gauze and bandages for dressing. 

Dressing with gauze is better than transparent dressings if the 

patient is sweating, or if it is bleeding
22

. 

The difference in the number of germs before and after 

dressing, there was no significant difference in the two groups 

because the PIVC insertion process from the beginning and 

the dressing and treatment processes were carried out 

according to standard operational procedures. This shows that 

both PIVC dressings, namely transparent polyurethane and 

plaster gauze, can both be used in the clinical care setting of 

patients requiring treatment with PIVC.  

Therefore, the type of selection for dressing the PIVC 

insertion area is not only based on the consideration of the 

type of dressing that can minimize the risk of infection, it must 

also consider other factors in  dressing selection, whether it 

provides comfort for the patient is safe to protect catheter, 

easy to use and open 
18,23

. 

V. CONCLUSIONS 

The difference in the number of germs before and after 

dressing, there was no significant difference in the two groups 

of this study because the PIVC insertion process from the 

beginning and the dressing and treatment processes were 

carried out according to standard operational procedures. This 

shows that both PIVC dressings, namely transparent 

polyurethane and plaster gauze, can both be used in the 

clinical care setting of patients requiring treatment with PIVC. 

Based on these results indicate both dressing both transparent 

polyurethane and gauze bandage can be used as a dressing 

area with the insertion PIVC in patients. 

ACKNOWLEDGMENT 

The authors acknowledge all the participants in the study 

especially for patients and for Ms. Septia Fahmi as this 

research assistant. To thank KEMENRISTEK DIKTI for 

providing research funding so that this research can run.  

REFERENCES 

[1] Mermel, L. A. (2017). Short-term Peripheral Venous Catheter-Related 
Bloodstream Infections: A Systematic Review. Clinical Infectious 

Diseases, 65(10), 1757–1762. https://doi.org/10.1093/cid/cix562 

[2] Rickard, C. M., Webster, J., Wallis, M. C., Marsh, N., McGrail, M. R., 
French, V., ... & McClymont, A. (2012). Routine versus clinically 

indicated replacement of peripheral intravenous catheters: a randomised 

controlled equivalence trial. The Lancet, 380(9847), 1066–1074. 
[3] Collignon PJ, Dreimanis DE, Beckingham WD, Roberts JL, G. A. 

(2007). Intravascular catheter bloodstream infections: an effective and 
sustained hospital-wide prevention program over 8 year. Med J Aust, 

187(10), 551–554 

[4] Zingg W, P. D. (2009). Peripheral venous catheters: an underevaluated 
problem. Int J Antimicrob Agents, 34(suppl 4), 38–42 

[5] Dychter SS, Gold DA, Carson D, H. M. (2012). Intravenous therapy: a 

review of complications and economic considerations of peripheral 
access. J Infus Nurs, 35(2), 84–91. 

[6] Barnett, A. G., Page, K., Campbell, M., Martin, E., Rashleigh-Rolls, R., 



International Journal of Multidisciplinary Research and Publications 
 ISSN (Online): 2581-6187 

 

 

10 

 
Septiana Fathonah and Maria Putri Sari Utami, “Differences in the Number of Germs in the Insertion Area of Pivc Done by Polyurethane 

Transparent and Plaster Gauze Dressing,” International Journal of Multidisciplinary Research and Publications (IJMRAP), Volume 4, Issue 

3, pp. 7-10, 2021. 

Halton, K., Paterson, D. L., Hall, L., Jimmieson, N., White, K., & 

Graves, N. (2013). The increased risks of death and extra lengths of 
hospital and ICU stay from hospital-acquired bloodstream infections: A 

case-control study. BMJ Open, 3(10), 1–6. 

https://doi.org/10.1136/bmjopen-2013-003587 
[7] Cogen AL, Nizet V, G. R. (2008). Skin microbiota: a source of disease 

or defence? Br J Dermatol, 158(3), 442–455. 

https://doi.org/10.1111/j.1365-2133.2008.08437.x 
[8] Perez, E., Williams, M., Jacob, J. T., Reyes, M. D., Tejedor, S. C., 

Steinberg, J. P., Rowe, L., Ganakammal, S. R., Changayil, S., Weil, M. 
R., & Donlan, R. M. (2014). Microbial biofilms on needleless 

connectors for central venous catheters: Comparison of standard and 

silver-coated devices collected from patients in an acute care hospital. 
Journal of Clinical Microbiology, 52(3), 823–831. 

https://doi.org/10.1128/JCM.02220-13 

[9] Fletcher, S. (2005). Catheter-related bloodstream infection. Continuing 
Education in Anaesthesia, Critical Care and Pain, 5(2), 49–51. 

https://doi.org/10.1093/bjaceaccp/mki011 

[10] Ducel G, Fabry J, N. L. (2002). Prevention of hospital acquired 
infections: a practical guide. World HealthOrganization (Ed.2). 

Department of Communicable Disease, Surveillance and Response. 

[11] Campbell, D.T. and Stanley, J. . (2015). Experimental and quasi-
experimental designs for research. Ravenio Book. 

[12] Grove, S.K. and Cipher, D.J. (2016). Statistics for Nursing Research-E-

Book: A Workbook for Evidence-Based Practice. Elsevier Health 
Sciences 

[13] Sugiyono. (2009). Metode Penelitian Kuantitatif dan Kualitatif. CV. 

Alfabeta. 

[14] Mosby’s Dental Dictionary (2nd ed.). (2008). Elsevier. 
[15] Waluyo, L. (2010). Teknik dan Metode Dasar dalam Mikrobiologi. CV. 

Alfabeta. 

[16] Dahlan, S. (2012). Statistik untuk Kedokteran dan Kesehatan. Salemba 
Medika. 

[17] Baird, M.S. & Bethel, S. (2011). Manual of Critical Care Nursing 

Nursing Interventions and Collaborative Management. Elsevier Mosby. 
[18] Kergon, E. & O. C. (2010). Guidelines for the Management of Central 

Venous Catheters in Adults. Bradford and Airedale Community Health 
Services. 

[19] Simcock, L. (2001). Complications of CVCs and Their Nursing 

Management. Nursing Times. Nursing Times, 97(20), 36–38. 
[20] Morton, P.G., Fontaine, D. . (2009). Critical Care Nursing A Holistic 

Approach. Lippincott Williams and Wilkins 

[21] Rowley, S. (2001). “Aseptic Non Touch Technique (ANTT)” Nursing 
Times Feb 15th. Control Supplement V1-V111, 97(7) 

[22] Loveday, H. P., Wilson, J. A., Pratt, R. J., Golsorkhi, M., Tingle, A., 

Bak, A., Browne, J., Prieto, J., & Wilcox, M. (2014). Epic3: National 
evidence-based guidelines for preventing healthcare-associated 

infections in nhs hospitals in england. Journal of Hospital Infection, 

86(S1), 32–38. https://doi.org/10.1016/S0195-6701(13)60012-2 
[23] Mallet, J. & Bailey, C. (1996). The Royal Maarsden NHS Trust Manual 

of Clinical Nursing Procedures 4th Ed (Oxford (Ed.)). Blackwell 

Science. 
 

 


