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Highlights

This study demonstrates that applying
manual pressure before intramuscular
penicillin injections significantly reduces
patients' perceived pain levels, providing a
simple and effective pain management
strategy.

Enhanced Patient Comfort in Routine
Procedures: The findings highlight the
potential of manual pressure as a non-
pharmacological intervention to enhance

patient comfort during routine
intramuscular injection procedures.
. Evidence-Based Practice for Nursing

Interventions: By offering quantitative
evidence on pain reduction, this research
supports the integration of manual pressure
application into nursing practice to improve
care quality and patient satisfaction.

Purpose: The study aimed to examine the efficacy of manual pressure application in reducing pain
associated with an intramuscular penicillin injection.

Design and methods: This quasi-experimental study was conducted in a university hospital in
Turkey. The study sample consisted of 60 patients who met the inclusion criteria and planned to be
injected with penicillin in the ventrogluteal region. Each patient’s first dose of penicillin was
administered using the standard procedure. Manual pressure was applied to the injection site first
before administering the second dose of penicillin, and the standard injection procedure was
followed. The “Patient Introduction Form” and “Visual Analogue Scale” were used to collect the
study data. Percentages, frequencies, numbers, mean values, and standard deviations were used,
as well as parametric and nonparametric tests in the data analysis.

Results: The mean post-injection pain level (0 minimum, 100 mm maximum) in the injections
applied to the patients with the standard method was 62.92+16.85 mm. After applying manual
pressure, the mean pain level was 56.05+23.00 mm.

Conclusion: This study determined that the application of manual pressure before injection reduces
the pain of intramuscular penicillin injection. Based on these results, it is recommended to apply
manual pressure to the adult intramuscular injection site before intramuscular penicillin injection.
Practice implications: Applying pressure to the injection site is a simple and inexpensive method
to reduce injection-related pain.

Keywords: Intramuscular injections, nursing, pain management, penicillin

Introduction

(Canbulat Sahiner & Turkmen, 2019; Khanra & Lenka, 2018;
Negi, 2019; Shah et al., 2015). These non-pharmacological

Intramuscular (IM) drug injection is a common
procedure performed by nurses globally due to its
widespread application in patient care. For this reason, it
can be performed by any nurse who cares for patients
(Wynaden et al., 2015). The nurse administering the
injection should use all their skills to prepare the drug
correctly, perform the administration accurately, and
evaluate and consider legal responsibilities and ethical
concerns (McWilliam et al., 2014). Pain, caused by the
disruption of the tissue integrity of the skin by the needle
and the mechanical and chemical effects of the
administered drug, is one of the most common
complications associated with injections (Neupane et al.,
2019). A review of the literature indicates that different non-
pharmacological methods have been employed to reduce
intramuscular injection pain in both children and adults
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methods, which have been found effective in reducing or
eliminating pain, include techniques such as Airlock,
Helfer Skin Tap Technique, needle tip replacement before
injection, acupressure, distraction, Z-Technique, local ice
application, cold spray, and shot-blocker. However, despite
their proven efficacy in earlier studies, these interventions
may not always be practical for clinical use. For instance,
the application of ice requires prior preparation, and the
use of local anesthetics introduces exposure to additional
chemicals. As a result, there is a need for simple, practical,
and economical applications to reduce injection-related
pain. Applying pressure to the injection site is one such
method that could be beneficial due to its simplicity, cost-
effectiveness, and ease of learning. When applied
effectively and correctly in a clinical setting, manual
pressure is a straightforward and affordable approach to
mitigating injection-induced pain (Salari et al., 2018; Zore &
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Dias, 2014). However, the evidence supporting the efficacy
of this method remains limited, particularly with small
participant numbers.

The mechanism behind the application of pressure in
reducing or eliminating pain is rooted in the Gate Control
Theory. According to this theory, pain is perceived less
when certain "gates" in the spinal cord are closed by
stimulating large nerve fibers that suppress pain signals
transmitted by smaller nerve fibers (Andersson &
Lundeberg, 1995; Oumeish, 1998). Mechanical stimuli
applied to the skin, such as massaging, touching, or
rubbing, can prevent the brain from perceiving pain
(Melzack et al., 1994). This principle is applied in manual
pressure techniques used before intramuscular injections to
reduce the sensation of pain (Gol & Altug Ozsoy, 2017).
Studies have supported the effectiveness of these methods.
For instance, Gol and Ozsoy (2017) found that applying
manual pressure before administering the 5-mix vaccine to
infants aged 4-6 months significantly reduced pain and
crying duration. Similarly, Oztiirk et al. (2017) evaluated
the effectiveness of manual pressure applied to the deltoid
area before intramuscular injections and found that
applying pressure to the deltoid muscle for 10 seconds
before Hepatitis-A and Hepatitis-B injections reduced pain.

The Helfer Skin Tap Technique, which also aligns with
the Gate Control Theory, involves a tapping motion to
minimize intramuscular injection pain (Arora, 2015;
Neupane et al., 2019; Serena, 2010; Therese & Devi, 2014).
Additionally, Serena highlighted that relaxing the muscle
can further decrease injection pain (Serena, 2010). Similarly,
another study showed that Vibration Therapy effectively
reduced pain associated with intramuscular penicillin
injections and helped the drug be absorbed more quickly
(Thomas et al., 2018). Zore and Dias (2014) also reported
that manual pressure techniques could be effectively used
during intramuscular penicillin administration in
cardiology clinics.

While a few studies have indicated that manual
pressure can reduce pain associated with intramuscular
injections, further research is necessary to establish more
robust evidence to guide nursing practices. Previous
studies on manual pressure's impact on injection pain have
primarily focused on the dorsogluteal, deltoid, and vastus
lateralis regions, with the ventrogluteal region often
selected in studies involving children and adolescents (Gol
& Altug Ozsoy, 2017; Nahm et al., 2012; Oztiirk et al., 2017;
Salari et al., 2018). Intramuscular injections of penicillin are
known to cause more intense pain compared to other
medications due to their chemical composition and the
irritation they cause in tissues (Aker, 2014). This increased
pain intensity justifies the focus on penicillin in this
research. The fear of pain from penicillin injections can lead
some patients to avoid necessary treatments, highlighting
the ongoing need for safe, practical procedures to reduce
pain in clinical settings. Therefore, this study aims to
evaluate the efficacy of manual pressure application in
alleviating pain associated with intramuscular penicillin
injections.

Methods

To examine the efficacy of manual pressure application in
reducing pain associated with an intramuscular penicillin
injection. Place and Time of the Study: The study was
conducted in a state university hospital in Turkey between
May 2019 and January 2020.
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Type of study

The study was conducted using a quasi-experimental
design.
Universe and sample

The study population consisted of 250 patients who
applied to the Emergency Department of a state university
hospital in Turkey for intramuscular penicillin injection
between the specified dates. The study sample consisted of
60 patients who met the inclusion criteria. A total of 14
patients were excluded from the study because they did not
meet the inclusion criteria.

Inclusion Criteria

. Being between the ages of 18-65,

. Being prescribed with 2x1 Penicillin G Benzathine
(1.200.000 IU),

. Absence of sensory-motor deficit, diabetes,
peripheral vascular disease, and neuropathy,

. No previous penicillin allergy or any other
contraindication for penicillin,

. Absence of visual or cognitive impairments that
prevent marking the Visual Analogue Scale,

. Being underweight, normal or overweight (Body

Mass Index < 18.5 kg/m”2 underweight; 18.5 < Body Mass
Index < 25 kg/m”2 normal; 25 kg/m”2 < Body Mass Index
<299 fat),

. Not receiving oral or parenteral analgesic
treatment before injection,
. No painful intervention, including any injections

or blood sampling, in the last week.
Data collection tools

The study's data were collected using the “Patient
Information Form,” which was created by the researcher
(SC), and the “Visual Analogue Scale.”

Patient Information Form
It was prepared in line with the literature data (G6l & Altug
Ozsoy, 2017; Nahm et al., 2012; Oztiirk et al., 2017; Salari et
al., 2018) and consisted of a total of 15 questions, including
the patient’s sociodemographic characteristics, vital signs,
and drug use information.

The Visual Analogue Scale/VAS
The Visual Analogue Scale, developed by Albersnagel in
1988, indicates that the experienced emotion is marked
with a vertical line on a plane. It consists of a 10-centimeter
(100-millimeter) line between “0O=no pain” and
“10=unbearable pain,” in which the emotion is evaluated
between not being experienced at all and being fully
experienced (Albersnagel, 1988).

The algometer is a commonly used tool for assessing a
person’s sensitivity to pain and pressure perception.
Literature indicates that pressing the thumb against a hard
surface until the nail bed turns white corresponds to
applying approximately 4 kg/cm? of pressure (McCormack
et al., 1988; Verde, 2004). However, it is impractical for
nurses to perform injections using such a device during
clinical practice. For this reason, as stated in guidelines,
pressure was applied until the nail bed of the big toe turned
white to prevent injection pain (Melzack et al., 1994;
Simons, 1999).

Although this method may appear subjective, it was
chosen due to its practicality and ease of implementation in
real clinical settings. Nevertheless, to enhance the
objectivity and reliability of measurements, future studies
are recommended to validate this approach using
standardized tools like algometers. Our approach balances
theoretical validity with clinical applicability, aiming to
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provide nurses with a simple technique to improve patient
care quality.
Study method

The method of the research is as follows (Figure 1):

Study Method

1:

bl

The identity of the patient who came for penicillin injection and the name and dose of the drug
to be administered were confirmed. The drug at a concentration of 1.200.000 IU was diluted
with 2 milliliters of water for injection and drawn from the vial into the syringe, and the needle
at the end of the injector was changed.

Gloves were worn before the injection was administered.

Although it was difficult for the researcher to inject from the ventrogluteal area in the prone
position, the prone position that the patients were used to for intramuscular injection was given
to the patient.

If the left gluteus medius muscle was used. the right hand: if the right gluteus medius muscle
was used, the left hand indicated the femoral head greater, the thumb was placed in such a way
as to point to the groin of the person to whom the injection would be made, the index finger was
placed on the anterior superior iliac crest, the middle finger was opened towards the crista iliaca
posterior superior, and the middle of the created ““V” area was determined as the injection area.
This spot was wiped from the inside to the outside in a circular manner with a diameter of 5 cm

with alcohol cotton and allowed to dry for 20 seconds.

6. First
injection:

12 patients who
did not come for
the second
injection were not
included in the
study.

No manual
pressure was
applied

(Standard IM

injection
practice).

6. Second injection:

In the method in which manual
pressure would be applied.
pressure was applied to the
injection point determined in
the ventrogluteal region with
the thumb of the passive hand
that did not inject, after the
nail turned white and pressure
was applied for 10 seconds
until resistance was felt. Nail
whitening was determined as
the pressure level.

7. The tissue was entered at a rapid and constant speed at an angle of 90 degrees with the
iniector.and the blood was checked bv aspiration.

8. The
injection
procedure of
the 2 patients
who had
bleeding was
terminated
and excluded
from the
study.

cotton.
10.

11.

8. The drug was injected intramuscularly at a rate of 1 millimeter
inl10 seconds in the absence of blood, drug absorption was
waited forl10 seconds, and the injector was removed from the
tissue at a constant rate. maintaining the angle of entry.

9. The point where the injector came out was pressed with dry

The patient marked the level of injection pain on the Visual
Pain Scale without changing the position, the application was
recorded bythe researcher.

The patient was allowed to lie down for 5 minutes after
theinjection and the effects of the drug were checked.

Figure 1. The method of the study

Evaluation of data

The data obtained in the study were analyzed using the
Statistical Package for Social Sciences (SPSS) version 20.0.
The analysis involved calculating percentages, frequencies,
and descriptive statistics such as minimum and maximum
values, means, and standard deviations. Both parametric
and nonparametric tests were employed to assess the data.
Specifically, the Mann-Whitney U test and the Kruskal-
Wallis H test were used to examine the relationship
between the pain levels recorded after the first and second
injections, based on the characteristics of the patients
involved in the study. Additionally, a Paired Sample t-test
was conducted to evaluate the effect of applying manual
pressure on the pain experienced during the injection.

Results

The study’s findings, which were conducted to
determine the effect of applying manual pressure to the
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area injected with intramuscular penicillin on injection
pain, are presented in tables. Among the patients included
in the study, 68.3% were between 18-25, 71.7 % were female,
46.7% were high school graduates, 61.7% were single, 70%
were unemployed, 81% and 7 of them lived in the city
center (Table 1).

Table 1.
The distribution of the descriptive characteristics of the
patients (n=60).

Descriptive S %
Characteristics

Gender

Female 43 71.7
Male 17 28.3
Age Groups

18-25 years old 41 68.3
26-35 years 8 13.3
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36 and above 11 18.4
Educational Status

Literate 5 8.3
Primary education 11 183
High school 28 46.7
University 13 21.7
Graduate 3 5.0
Marital Status

Married 23 38.3
Single 37 61.7
Working Status

Yes 18 30.0
No 42 70.0
Residential Area

Province 49 81.7
District 7 11.7
Bay 4 6.6
Allergy Status

There is 6 10.0
None 54 90.0
Body Mass Index

Weak 3 5.0
Normal 34 56.7
Fat 23 38.3

Notably, 90% of the patients did not have allergies, and
56.7% had average weight. The patient’s pain levels after
the standard injection were found to be 62.92+16.85. The
pain level after the injection, which was performed by
applying manual pressure before the injection, was
56.05+23.00. The difference was statistically significant
(p=0.005) (Table 2).

Table 2.
The comparison of the pain levels in standard injection and
pre-injection manual pressure injections (n=60).

Manual
Pressure
Standard ..
Visual In?:ct?;‘n Injection Test and
Pain Scale ) Before p Value
Injection
X £SS X £SS
Scale 62.92+16.85 56.05+23.00 t=2.906
Average p=0.005
Discussion

The study’s findings, which evaluated the effectiveness
of manual pressure application in reducing pain associated
with intramuscular penicillin injection, were discussed in
relation to existing literature. Pain is a subjective and
multifactorial experience influenced by pain beliefs, coping
mechanisms, and sociocultural and cognitive factors. In
contrast to many previous studies, this study utilized a
within-subject design in which the same individuals served
as both intervention and control groups, and injections
were administered in the ventrogluteal region. It was
concluded that applying manual pressure before
intramuscular injection effectively reduced pain related to
IM penicillin injections. Additionally, it was observed that
patients experienced moderate to severe levels of pain in
this procedure, which is consistent with prior studies
reporting similar pain intensities associated with IM
penicillin injections (Bilgig, 2021; Farhadi & Esmailzadeh,
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2011; Gol & Altug Ozsoy, 2017; Khanra & Lenka, 2018;
Nasiry et al., 2013; Salari et al., 2018; Zore & Dias, 2014).
However, it should be noted that most of these references
focus on the level of pain rather than on manual pressure
application itself. Therefore, conclusions regarding the
efficacy of manual pressure should be drawn cautiously. If
existing studies directly assessing the effect of manual
pressure on IM injection pain were referenced in this study,
those sources should be clearly cited to strengthen the
argument. While many nurse-led, non-pharmacological
methods have been proposed for pain reduction, there is
still a demand for simple, cost-effective, and easily
applicable techniques such as manual pressure (Khanra &
Lenka, 2018; Riddell et al., 2011; Zore & Dias, 2014).
Although the number of studies on the efficacy of
manual pressure application is limited, some research
supports its effectiveness (Derya et al., 2015; Gol & Altug
Ozsoy, 2017; Nasiry et al., 2013; Salari et al., 2018). For
example, in a study conducted by Zore and Dias, manual
pressure application was found to reduce pain before
intramuscular injection (Zore & Dias, 2014). Similarly, other
studies reported that applying manual pressure for 10
seconds before an IM injection reduced the associated pain
(Derya et al., 2015; Gol & Altug Ozsoy, 2017; Nasiry et al.,
2013; Salari et al., 2018). Nasiry and colleagues investigated
the effects of manual pressure on reducing pain from
intramuscular injections in both experimental and control
groups, and they found that this application was effective
in reducing pain (Nasiry et al.,, 2013). Salari et al. also
compared the efficacy of three different methods for
reducing intramuscular injection pain, finding that manual
pressure applied during injection was effective in pain
reduction (Salari et al., 2018). In the study of Gol and Ozsoy
(2017) in which they examined the effects of manual
pressure on reducing the pain of intramuscular injection
administered to infants, it was reported that manual
pressure reduced injection pain. Similarly, in the study of
Emre Yavuz et al. (2015) examined the effects of manual
pressure on reducing the pain of intramuscular injections
administered to infants, and it was concluded that manual
pressure reduced injection pain. Intramuscular injection
pain was decreased by manual pressure because
nociceptive neurons prevented the transmission of pain
signals to the brain, within the scope of reducing acute pain
by touch and pressure, which is explained in the context of
gate control theory (Moayedi & Davis, 2013; Wall, 1978).
Limitations and strengths
Strengths: One of the strengths of this study is that the
manual pressure application is a simple, low-cost, and
easily applicable method in clinical settings. Additionally,
the patients' pain levels were measured objectively,
providing a quantitative demonstration of the
intervention's effectiveness. This study contributes directly
to nursing practice by presenting a new approach to pain
management that can improve patient care.
Limitations: However, there are some limitations to this
study. The use of a small sample size restricts the
generalizability of the findings, suggesting the need for
further research with a larger sample. Moreover, the study
focused solely on intramuscular penicillin injections, and
the effects of different drug types or injection techniques
warrant further exploration. Finally, the study assessed
only pain levels at the time of injection and did not examine
the long-term effects or potential side effects of the
intervention.
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One of the major limitations of this study is the sample
size. Although the study population consisted of 250
individuals, only 60 participants were included in the
sample due to various reasons, and 14 individuals were
excluded. Based on a standard sample size calculation with
a 95% confidence level and a 5% margin of error, the
recommended minimum sample size for this population is
approximately 152 participants. Therefore, the current
sample size may limit the generalizability of the study
findings. As this may reduce the statistical power of the
research, the results should be interpreted with caution. It
is recommended that future studies be conducted with
larger and more representative samples to enhance the
robustness of the findings.

This study was conducted with a single group, which is
a limitation of the research. Including a placebo or control
group for comparison would increase the level of evidence
and strengthen the study’s findings. Therefore, this
limitation should be clearly stated in the limitations section.

Conclusion

The present study concluded that applying manual
pressure to the area to be injected with intramuscular
penicillin reduces the pain of injection. In line with this
result, the following are recommended:

e Providing training for nurses on manual pressure
application,

e  Integrating manual pressure application into existing
injection procedures,

e  Conducting more participatory studies,

e  Conducting new studies to compare pressure times
(5s, 10s, 20s, etc.),

e Conduct studies to evaluate the effects of manual
pressure in different types of painful procedures, such
as blood collection and subcutaneous injection, which
are frequently applied in the clinic.
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