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Background

Intravenous (IV) catheter insertion is one of the most com-
mon invasive procedures used in patients admitted to the 
hospital. An IV catheter is required for fluid and medica-
tion administration, total parenteral nutrition delivery, 
hemodynamic monitoring, and diagnostic insertions.1,2

Short PIV insertions are a nursing intervention that is 
decided based on the patient’s condition, diagnosis, and 
treatment and are routinely and frequently used, causing 
pain in the individual.3,4 PIVs are defined as catheters 
whose tip is located in the venous system and based on 
their length, can be classified as follows: (a) short PIV 
(<6 cm): Maybe further classified as “simple” or “inte-
grated,” based on their design and material; (b) long 
peripheral catheters (LPC) (6–15 cm); (c) midline 

catheters or “midclavicular” (MC) (>15 cm).5,6 In the 
last decade, it has become evident that though PIV—and 
in particular short PIV, which is by far the most com-
monly used—may be somehow inexpensive, easy to 
insert and easy to remove, they are nonetheless associ-
ated with a high incidence of minor complications, which 
all concur eventually to the same outcome, “catheter 
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Aim and objectives: The purpose of this study is to see how ShotBlocker® affects the pain and comfort level 
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to reduce the pain caused by the peripheral intravenous catheter. It was determined that the comfort level of the 
individuals increased as the pain due to peripheral intravenous catheter insertion decreased.
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failure,” that is, the forced, unscheduled removal of the 
PIV.5 When choosing a venous catheter, the patient’s 
characteristics, duration of treatment, type/size of the 
catheter, place of insertion, and possible complications 
should be taken into account by practitioners.7,8 Nurses 
are responsible for using the best techniques during cath-
eter selection and insertion and following the catheter 
appropriately.9,10 A short PIV’s lifespan is influenced by 
factors such as the patient’s age, multiple device insertion 
attempts, catheter gage, and anatomical insertion posi-
tion. Furthermore, the Infusion Therapy Practice 
Standards advocate for catheter removal only when clini-
cally necessary.8 Every patient who requires infusion 
therapy has a unique set of circumstances, but they all 
have the same goals. Regardless of national identity, cul-
tural practices, or distinguishing characteristics, all 
patients want a safe, effective, and comfortable treatment 
that is delivered in a caring and respectful manner. Some 
non-pharmacological methods are used in this context to 
reduce pain during short PIV insertion. Local cold inser-
tion in short PIV applications has been shown in studies 
to reduce patients’ average pain score.11,12 ShotBlocker®, 
invented by James Huttner, is another method for pain 
control. It is a small, flexible, drug-free plastic device 
with a central hole for injection insertion and several short, 
blunt skin contact points on the underside. (Figure 1). 
ShotBlocker® is applied directly to the skin prior to injec-
tion.13 The contact points do not pierce the skin and serve 
as the stimulus for Melzack and Wall’s door control the-
ory.14 It was intended to reduce needle pain by applying 
pressure to large area (A beta) fibers, thereby preventing 
pain transmission along a smaller area (A-delta and C) fib-
ers.15 The majority of published studies examining the 
effects of ShotBlocker® on reducing intramuscular (IM) 
injection pain were conducted with children4,16 and with 
recent studies using adults.17

With the assumption that skin stimulation using 
ShotBlocker® will be effective on all body areas even if 
their anatomical structures are different, it is predicted that 
the use of ShotBlocker® can also reduce the pain experi-
enced in short PIV procedures.

Furthermore, regional pain occurs as a result of the 
invasive procedure used, and this pain is thought to affect 
the individual’s overall comfort. As a result, the study’s 
goal is to determine the effect of ShotBlocker® use on the 

level of pain and comfort associated with people who have 
intravenous catheters.

Materials and methods

Study type and place

This study, which is an experimental study with a pre-post 
design, was conducted in a university hospital between 
02.03.2020 and 15.12.2020.

Study population / environment

The study included a single sample group. The individuals 
in the sample group constituted both the control and inter-
vention groups of the study. Of the 176 individuals in the 
population, 100 individuals who met the inclusion criteria 
were included in the study conducted (α = 0.05, β = 0.10 
and 1-β = 0.90). In the clinic, the specified short PIV is 
used to administer peripherally compatible drugs and flu-
ids. Simultaneously, the patients’ medications are mixed 
with these liquid-based treatments and administered to 
them. In the event that the catheter becomes dislodged or 
needs to be changed due to infection, the pain and comfort 
were evaluated by inserting a second catheter on the inner 
surface of the same patient’s contralateral forearm.

Inclusion criteria

1.	 Speaking and understanding Turkish.
2.	 Volunteering to participate in the study and giving 

a written consent form.
3.	 Being between the ages of 18 and 65.
4.	 Having no sensory-motor deficit, diabetes, periph-

eral vascular disease, or neuropathy,
5.	 Wound, burn, scar tissue, etc. on the skin surface.
6.	 Short PIV will be applied from the forearm.
7.	 Not receiving oral or parenteral analgesic treat-

ment before administration.
8.	 Not receiving chemotherapy treatment.
9.	 Those who have not had a fistula or mastectomy.
10.	 Have orientation in place and on time.
11.	 Having no vision and hearing problems.

Data collection tools

The data was collected using the Personal Information 
Form, the Visual Analog Scale (VAS), and the Comfort 
Scale. Based on the literature, the researchers developed 
this form, which consisted of four components that col-
lected information on the individuals’ age, gender, and 
body mass index. The two end definitions of the parameter 
to be evaluated are written on both ends of a 10 cm line, 
and the individual is asked to draw a line, mark a point, or 
mark a sign to indicate their pain status to the appropriate 

Figure 1.  ShotBlocker® (www.bionix.com).

www.bionix.com
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point on this line, and the scale is scored from 1 to 10.18 
The researchers devised a 10-cm-long horizontal comfort 
scale that begins with “being most comfortable” and ends 
with “being most uncomfortable.” On a scale of 1–10, par-
ticipants were asked to rate the most comfortable and the 
most uncomfortable situation.

Administration of the data collection tools

Before starting the study, approval was obtained from 
the Clinical Research Ethics Committee and then from 
the center where the insertion was performed. A thin-
walled, radiopaque lined, silicone Luer lock closed, dis-
posable stainless-steel silicon-tipped needle, soft fixation 
wings, and hydrophobic blood holder with a 22 gauge 
0.5 × 25 mm blue cannula were used in all short PIV 
insertions. All short PIV insertions were performed by 
the same nurse working in the placement department, 
and ShotBlocker® insertion was performed by the 
researcher to reduce pain (Figure 2). Short PIV was 
placed in the sample group using the right forearms 
cephalic vein with the standard application, and then pain 
and comfort levels were determined using the VAS and 
Comfort Scale. During the second short PIV placement 
required by the patient, ShotBlocker® was fixed with a 
plaster 2 cm above the area to be intervened and was applied 
to the left arm of the patient through the cephalic vein of the 
forearm. A different ShotBlocker® was used for each 

patient. Then, pain and comfort levels were determined 
using the VAS and Comfort Scale (Figure 3).

Ethical consideration

The Helsinki Declaration 2008 Principles were followed 
throughout the study, and the Sivas Cumhuriyet University 
Faculty of Medicine Clinical Research Ethics Committee 
(Decision No: 2020-02/04) as well as institutional permis-
sion were obtained at the outset. The researcher began col-
lecting study data after informing the individuals who 
would be included in the study and obtaining their informed 
consent. Individuals were assured that the decision to par-
ticipate in the study was entirely their own, that the data 
obtained from this study would be used only within the 
scope of the research, and that confidentiality would be 
strictly adhered to.

Data analysis

The study data was analyzed, and tables were created 
using IBM SPSS Statistics Version 20.0 (IBM, Inc., 
Armonk, NY, USA). Descriptive statistics and frequency 
distributions of demographic data are provided in the sta-
tistical analysis. The Wilcoxon test was used to identify the 
measurement or measurement groups that made a differ-
ence after the significance was determined, the Mann 
Whitney U test was used to investigate gender differences, 

Hand washing is applied to minimize the risk of infection.

The identity of the patient is checked.

Permission is obtained from the patient for the procedure.

The appropriate position is given to the selected area.

Gloves are worn.

Remove the short PIV catheter from the outer sheath and the side handle sections are brought to a horizontal position.

The tourniquet is tied 10-12 cm above the selected vein. İnsertion site should be below heart level

After the vein is felt by palpation, clean the area with a baticon or 70% alcohol and wait for 5 seconds to dry.

The needle is held to form an angle of 30-45 degrees to the skin about one centimeter below the area where it is desired to enter the vein, as soon as 
the needle enters the hole, it is advanced into the vein by reducing the angle to about 15 degrees.

When the needle enters the vein, blood fills into the cannula. Gently advance the needle into the vein.

Releasing the hand under the arm, the needle is retracted one centimeter with the inactive hand. If blood is coming, the needle is in the lumen of the 
vein. The plastic part is advanced slowly into the vein.

The tourniquet is dissolved with the inactive hand without moving the angiocate in the vessel.

The needle of the injector with saline solution is completely removed. By removing the needle of the angiocat, the injector tip is inserted. While 
performing the placement process, “V technique” should be applied.

Serum physiology is given slowly. While administering the medicine, it is checked whether there is any swelling, redness and pain in the area.

After the physiological saline is given completely, the angiocath is fixed on the skin with tape.

Remove the syringe from the angiocate and attach the angiocate cap.

Angiocath is fixed on the skin with tapes. The time and date of installation are necessarily written on it.

Contaminated material is removed from the environment.

The insertion, its observations and abnormal findings are recorded.

Figure 2.  Intravenous administration protocol.
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and the Spearman Rank Correlation coefficient was used 
to determine the relationship between the variables.

Results

According to the findings of this study, 54.0% of the sam-
ple was female, while 46% was male. It was found that 

40% of the people in the sample were between the ages of 
51 and 65, and a BMI of 66.0% was between 18.5 and 
24.9 kg/m2 (Table 1).

Table 2 depicts the distribution of pain and comfort 
scores following short PIV placement. There was no statis-
tically significant difference in pain and comfort scores, 
gender, age, or BMI values after a short PIV placement 

Table 1.

Patients not included (n=112)

1. Under 18 years old, over 65 years old 
(n=20)

2. Can't speak or understand Turkish (n=5)

3. With a diagnosis of sensory motor deficit, 
diabetes, peripheral vascular disease or 
neuropathy (n=38)

4. Having had fistula and mastectomy surgery 
(n=4)

5.Short PIV catheter insertion not performed 
through a cephalic vein (n=13)

6. Those who received oral or parenteral 
analgesic treatment before administration ( 
=3)
7. Have or are receiving chemotherapy (n=3)

8.Not willing to participate in the study 
(n=18)

Assessed for eligibility (n=212)

Study sample (n = 108)

During the second short PIV insertion 
needed by the patient, ShotBlocker®
was fixed with a patch 2 cm above the 
area to be IV intervention, and it was 
applied through the cephalic vein from 
the left arm of the patient with a number 
22 blue intracet (n = 108).
Patient leaving the sample (n = 8)

The first short PIV insertion required by 
the patient was performed on the right 
arm with a number 22 blue intracet 
using the standard method (n = 108)
Patient leaving the sample (n = 8)

Personal Information Form

Visual Analogue Scale

Comfort Scale

Personal Information Form

Visual Analogue Scale

Comfort Scale

Figure 3.  Flow chart of the study.
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(p > 0.05). When the distribution of the average pain and 
comfort scores of the individuals treated with short PIV 
was examined, the average pain and comfort score of the 
short PIV insertion using ShotBlocker® was 2.0 (0.0, 4.0) 
and 8.00 (5.0, 10.0), respectively, while the average pain 
and comfort score of the short PIV insertion using the 
standard method was 6.0 (5.0, 8.0) and 6.0 (4.0, 7.0) it was 
found to be (Table 2) (p < 0.001).

When the correlation between the pain and comfort 
score averages of individuals undergoing short PIV inser-
tions was examined, a relationship was discovered in both 
the ShotBlocker® group (r = −0.73, p = 0.001) and the 
standard insertion group (r = −0.74, p = 0.001), and the 
relationship was statistically significant and strong. It has 
been determined that as individuals’ pain levels decrease 
as a result of short PIV insertion, their comfort level rises 
(Table 3).

Discussion

The insertion of a short PIV is a nursing intervention that 
is routinely and frequently used, causing pain in the indi-
vidual.1,3,12 Individuals in the sample comprised both the 
intervention and control groups of the study due to factors 
such as pain being an individual and unique experience, 
pain beliefs and methods of coping with pain, and being 
influenced by socio-cultural and cognitive characteris-
tics.19 Before and during painful procedures, the American 
Society for Pain Management Nursing recommends opti-
mal pain control.18 To control pain, both pharmacological 
and non-pharmacological approaches are recommended.8 
Studies have found that local cold application in short PIV 
insertion reduces the average pain score of patients.11 

When studies evaluating the effect of ShotBlocker® inser-
tion on pain control in the literature are examined, Çelik 
and Khorshid (2015) reported that applying ShotBlocker® 
during IM injection to the ventrolateral area was effective 
in reducing IM injection pain.20

Aydin and Avşar (2019)16 discovered that using 
ShotBlocker® during IM injection into the ventrolateral 

area resulted in statistically significantly lower pain 
scores. In their study to evaluate the effects of subcutane-
ous heparin injection on ecchymosis, pain, and patient 
satisfaction, Inangil and Şendir (2020)21 discovered that 
mechano-analgesia and cold application were effective in 
reducing injection pain and increasing patient satisfac-
tion. When the distribution of the average pain scores 
experienced by the patients included in the study after 
short PIV insertions is examined, the difference between 
the average pain scores of the short PIV insertion using 
ShotBlocker® and the average pain score of the standard 
method is found to be statistically significant. (p < 0.05). 
Similarly, the difference in average comfort measurement 
scores between ShotBlocker® and the standard method of 
short PIV insertion was found to be statistically signifi-
cant (p = 0.05). Thus, it has been observed that the use of 
ShotBlocker® in short PIV insertion decreases the pain 
experienced by individuals due to IV intervention and 
therefore increases their comfort levels.

The average pain scores of the short PIV insertion using 
ShotBlocker® and the level of comfort measurement were 
found to have a statistically significant and negative cor-
relation in this study (r = −0.73). When looking at the rela-
tionship between the average pain scores of the short PIV 
insertion using the standard method and the average scores 
of comfort measurement, a statistically significant and 
negative relationship was found (r = −0.74). When the pain 
measurement scores of the patients’ decrease, the comfort 
measurement scores increase. More information and evi-
dence are needed for the use of ShotBlocker® during short 
PIV insertion to ensure patient safety and standardization 
of insertions.

Limitations

This study has several limitations:

1.	 This research was conducted in the units of a single 
university hospital.

2.	 The small sample size is a limitation of the study.
3.	 The sample size may not be large enough to control 

for patient-related variables.
4.	 Researchers and patients are not blind to the type 

of device used.

Conclusions

Short PIV placement is a nursing intervention that is rou-
tinely repeated and frequently applied and causes pain in 
the individual. It is very important to use non-pharmaco-
logical methods at the point of providing pain control and 
therefore increasing the comfort level of the patients. It 
has been determined that the use of ShotBlocker® 
reduces the pain experienced by individuals during short 
PIV and increases the comfort level. There is no national 

Table 1.  Socio-demographic characteristics of individuals.

Characteristics N (%)

Gender
 Female 54 (54.0)
 Male 46 (46.0)
Age (X = 41.53 ± 14.77)
 18–34 27 (27.0)
 35–50 33 (33.0)
 51–65 40 (40.0)
Body mass index (kg/m2) (X = 24.2 kg/m2 ± 2.8)
 18.5–24.9 66 (66.0)
 25.0–29.9 31 (31.0)
 30.0–34.9 33 (33.0)
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or international study using ShotBlocker® on short PIV. 
The use of ShotBlocker®, the prominence of the concept 
of quality in short PIV, and the spread of evidence-based 
practices all contribute to improved service quality, 
patient satisfaction, and comfort level. All healthcare 
professionals, particularly nurses, should be made more 
aware of the effectiveness of various methods in reducing 
pain and increasing comfort in short PIV applications. 
The efficacy of non-pharmacological methods for pain 
control in short PIV applications should be tested in dif-
ferent groups.

Authorship

All authors of this article have agreed on the final version of this 
paper and have met all the following criteria: substantial contri-
butions to conception and design, acquisition of data, or analysis 
and interpretation of data, drafting the article or revising it criti-
cally for important intellectual content.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Tuba Karabey,  https://orcid.org/0000-0002-2334-6560

References

	 1.	 Alexandrou E, Ray-Barruel G, Carr PJ, et al. Use of short periph-
eral intravenous catheters: characteristics, management, and 
outcomes worldwide. J Hosp Med 2018; 13(5): 1–7.

	 2.	 Pinelli F, Little A, Kokotis K, et  al. Assessment of the 
MAGIC recommendations in context of evolving evidence 
based on the use of PICC in ICU. J Vasc Access 2021. DOI: 
10.1177/11297298211048019.

	 3.	 Keogh S, Shelverton C, Flynn J, et al. Implementation and 
evaluation of short peripheral intravenous catheter flushing 
guidelines: a stepped wedge cluster randomised trial. BMC 
Med 2020; 18(1): 252–311.

	 4.	 Sivri Bilgen B and Balcı S. The effect on pain of  
Buzzy® and ShotBlocker® during the administration of 
intramuscular injections to children: a randomized controlled 
trial. J Korean Acad Nurs 2019; 49(4): 486–494, S18.

Table 3.  Correlation status between pain and comfort scores in short PIV insertions.

Standard insertion comfort ShotBlocker® comfort

Standard practice pain r −0.73 −0.76
  p <0.001* <0.001*
ShotBlocker® Practice Pain r −0.79 −0.74
  p <0.001* <0.001*

Note: r, Pearson Correlation.
*Correlation is significant at the 0.01 level (two-tailed).

Table 2.  Distribution of post short PIV insertion pain and comfort scores according to.

Characteristics Pain score of short 
PIV insertion using 
ShotBlocker® 
median (min-max)

Short PIV insertion 
using standard 
method pain score 
median (min-max)

Short PIV insertion 
using ShotBlocker® 
Comfort Score 
Median (min-max)

Short PIV insertion 
using standard method 
comfort score average 
median (min-max)

Gender
  Female 1.5 (0.0, 4.0) 6.0 (5.0, 8.0) 9.0 (5.0, 10.0) 6.0 (4.0, 7.0)
  Male 2.0 (0.0, 4.0) 6.0 (5.0, 7.0) 8.0 (5.0, 10.0) 5.5 (4.0, 7.0)
  Test result (p) p = 0.26 p = 0.84 p = 0.36 p = 0.45
Age
  18–34 1.0 (0.0, 4.0) 6.0 (5.0, 8.0) 8.0 (7.0, 10.0) 6.0 (4.0, 7.0)
  35–50 2.0 (0.0, 4.0) 6.0 (5.0, 7.0) 8.0 (6.0, 10.0) 6.0 (4.0, 6.0)
  51–65 1.0 (0.0, 4.0) 6.0 (5.0, 8.0) 8.0 (5.0, 10.0) 5.5 (4.0, 7.0)
Test result (p) p = 0.22 p = 0.36 p = 0.32 p = 0.62
Body mass index (kg/m2)
  18.5–24.9 2.0 (0.0, 4.00) 6.0 (5.0, 8.0) 8.0 (5.0, 10.0) 6.0 (4.0, 7.0)
  25.0–29.9 1.0 (0.0, 4.0) 6.0 (5.0, 8.0) 8.0 (5.0, 10.0) 6.0 (5.0, 7.0)
  30.0–34.9 1.0 (0.0, 3.0) 6.0 (5.0, 6.0) 8.0 (6.0, 8.0) 5.0 (4.0, 7.0)
Test result (p) p = 0.90 p = 0.39 p = 0.28 p = 0.56
Short PIV insertion 2.0 (0.0, 4.0) 6.0 (5.0, 8.0) 8.0 (5.0, 10.0) 6.0 (4.0, 7.0)
Test Result (p) p < 0.001 p < 0.001 p < 0.001 p < 0.001

https://orcid.org/0000-0002-2334-6560


Karabey and Karagözoğlu	 7

	 5.	 Pittiruti M, Van Boxtel T, Scoppettuolo G, et  al. 
European recommendations on the proper indica-
tion and use of peripheral venous access devices (the 
ERPIUP consensus): A WoCoVA project. J Vasc 
Access 2021; 1–18. DOI: 10.1177/11297298211023274. 
11297298211023274.

	 6.	 Pinelli F and Pittiruti M. The integrated short peripheral 
cannula: A new peripheral venous access device? J Vasc 
Access 2021; 1–5. DOI: 10.1177/11297298211034023

	 7.	 DeVries M, Lee J and Hoffman L. Infection free midline 
catheter implementation at a community hospital (2 years). 
Am J Infect Control 2019; 47(9): 1118–1121.

	 8.	 Gorski LA, Hadaway L, Hagle ME, et al. Infusion therapy 
standards of practice,8th edition. J Infus Nurs 2021; 44(1S 
Suppl 1): S1–S224.

	 9.	 Feinsmith SE, Amick AE, Feinglass JM, et al. Performance 
of peripheral catheters inserted with ultrasound guid-
ance versus landmark technique after a simulation-based 
mastery learning intervention. J Vasc Access 2021. DOI: 
10.1177/11297298211044363

	10.	 Liu C, Chen L, Kong D, et al. Incidence, risk factors and 
medical cost of peripheral intravenous catheter-related com-
plications in hospitalised adult patients. J Vasc Access 2022; 
23: 57–66.

	11.	 Korkut S, Karadağ S and Doğan Z. The effectiveness of 
local hot and cold applications on peripheral intravenous 
catheterization: a randomized controlled trial. J Perianesth 
Nurs 2020; 35(6): 597–602.

	12.	 İnal S and Kelleci M. Relief of pain during blood specimen 
collection in pediatric patients. Am J Maternal Child Nurs 
2012; 37(5): 339–345.

	13.	 Abdelkhalek WSS. Shot Blocker and Z – track tech-
niques on reducing the needle pain and anxiety associated 
with intramuscular injection. Int J Nurs Didactics 2019; 
09(12): 31–38.

	14.	 Karabey T and Karagözoğlu. The effect of helper skin 
tap technique and ShotBlocker application on pain in del-
toid muscle injection. Clin Exp Health Sci 2021; 11(4): 
721–726.

	15.	 Yildirim D and Dinçer B. Shotblocker use in emergency 
care: a randomized clinical trial. Adv Emerg Nurs J 2021; 
43(1): 39–47.

	16.	 Aydin E and Avşar G. Examining the effect of “Shotblocker” 
in relieving pain associated with intramuscular injection. 
Compl Ther Med 2019; 47: 102192.

	17.	 Çelik N and Khorshid L. The use of ShotBlocker for reduc-
ing the pain and anxiety associated with intramuscular 
injection. Holist Nurs Pract 2015; 29(5): 261–271.

	18.	 Cline ME, Herman J, Shaw ER, et al. Standardization of the 
visual analogue scale. Nurs Res 1992; 41(6): 378–380.

	19.	 Karabey T and Karagözoğlu Ş. Use of non-pharmacological 
methods for pain control in intramuscular injection inser-
tions: a systematic review. IOSR-JNHS 2020; 9(2): 01–06.

	20.	 O’Conner-Von S and Turner HN. American Society for 
Pain Management Nursing (ASPMN) position state-
ment: male infant circumcision pain management. Pain 
Management Nursing 2013; 14: 379–382. DOI: 10.1016/j.
pmn.2011.08.007, Nursing-ASPMN.

	21.	 Inangil D and Şendir M. Effectiveness of mechano-analgesia 
and cold application on ecchymosis, pain, and patient sat-
isfaction associated with subcutaneous heparin injection. J 
Vasc Nurs 2020; 38(2): 76–82.


